THE ALBEEMARLE-FRAMLICO ESTUARINE STUDY

First Year Progress Report
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EXECUTIVE SUMMARY

The Albemarie-Tamlirpg Estuarine Study (APES) has made very strong progress in
all majocr activities during its first full year of operation. Even so, few
outwardly visible products have resulted to date. Enhanced public awareness
of estuarine management issues, in large measure a result of APES staff
activities, makes concrete progress towar. the studies goals essential. This
report summarizes progress to date and recommends strategies to continue the
program's momentum through the change in director.

APES was recognized as the first National Estuary Program in the country to be
designated consistent with the Clean Water Bill of 1987. A designation
agreement was signed on October 20, 1987, layving out specific milestones for
the remainder of the program. The most important milestones are a
comprehensive report on status and trends in water guality and living
resources {October, 1930) ané a Comprehensive Conservation and Management
{November, 1392). Interim action can be taken through pricrity mction p
with federasl fundinc.

Progress on technical studies has been strong once program funds were actuslly
received (August-October, 1987}, MNearly all projects are on schedule to
produce draft reports by June-July, 1988. Areas of emphasis include:
protection of resource critical areas, water guzlity and estuarine
relationshics, fisheries dynamics, and the humen environment. Solicitations
for this year's technical projects should be issued by about early April.

Public invclvement is expanding rapidly, with the hiring of a new Public

Involvemen: Coordinator in November, 1987. Funded projects are well underway
A newsletter will be relezsed within weeks. The local gouarnnaﬁt liaisen
network will be implemented in early summer. The citizen's monitoring netwerk

scoping study is producing excellent results, a2nd should be implemented
basinwide &5 soon 2s possible. Both Albemarle and Pamlico Citizens' Advisory
Committees sre meetTing ‘E-..'._n-}..'; and taking an active role in program
direction.

Informatior management has begun more slowly, but Land Resources Informatien
Services (L=I5) has now been directed to solicit work on the integrated dzai=s
management system for the study. LRIS is already collaborating with EPA tc
produce the base map and numerous overlays. A baseline monitoring expansicn
draft has been produced, and the Technical Committee Subcommittee on
Monitoring is working to produce a final document.

The continued success of the project depends upcn the continuing flexibility
and collabcrative spirit shown to date by state, federal, local officials, and
the pecple of the State of North Carolina. The beginnings have in some ways
been painful, but a selid foundation has been laid to produce a long-term
program of which citizens of North Carolina can be proud.



INTRODUCTION

The Albemarle-Pamlico E ine Study (APES) i=z a joint effort of the =tate,
federzl government and interests, intended to facilitate effective
management of the very waluable, productive resources in the mejor estuaries
of northern and central North Carolina. t combines scientific research and
evaluation of potential management alternatives te ensure the long-term

productivity of our estuarine waters.

=i

Although our estuarine areas do not display the very severe problems manifess
in some octhers, similar warning signals are present. General declines in
finfish fisheries have occurred since 1980. Striped bass catches in the
Albemzarle Sound have decreased dramatically in the last decade. Increasinciv
comnon outbreaks of fish diseases like red sore disease and ulcerative
mycosis, crab diseases and large-scale fish kills throughout the region
suggest that environmental tolerances are being exceeded. Massive blooms of
blue-green slgas occur almost vearly in some tributaries of the sounds. BRlso,
the disappearance of rooted aquatic plants from the central part of the
Pamlico River parallels similar disappearances in other more troubled
estuaries
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APES iz fundinc research intended to a2llow better management of our estuaries.
Scientists are examiﬂing environmental problems to identify causal connections
te human activitiez in the watersheds draining into the sounds (activities
like farming, land-clearing and drainage, waste disposal, urbanization and
habitat conversion). Other funded projects examine methods by which the
Frocesses coniributing to the problems can best be managed toc allow continued
belanced use of our rich natural resources.

In eddition to research by social and environmental scientists, APES is
supporting the establishment of a2 comprehensive information management system,

so that pclicy and management decisions can be based on the best available
inform=s Finally, program funds are used to encourage public

particiy in this efior:t.

&n aC“ieve its full potential only with widespread public
EHPPDI-- Two regional Citizens' Advisory Committees (CACs) have been
appointed whose representa:ives have direct voting authority on both
commitiees which determine funding priorities and project selection. &
full-time staff member dedicated to public involvement is located in the NRCD
Washington Regional Office. 1In addition, & local government lisison network
is being constructed to facilitate communication with county and municipal
gevernments. A more informal public participation process will alsoc occcur
whereby a2ll actions and studies recommended in the project will receive
widespread comment in order to incorporate the wishes of the citizens of ocur
state. Input from elected officials, state and local government
professicnals, special interest groups and researchers will assure full
involvement of diverse segments of the community.

APES represents a unigue opportunity for a partnership of scientists, resource
managers, elected officials and citizens' groups. We can work together to
protect our natural heritage and ensure the long-term productivity of our
estuaries and the traditionel human uses they support.



This ress-t presents & brief perspective on the goals and importance of APZS
and surcsrizes progress to date in all major program areas: information
cquisizior, information management and public involvement.

Ll

GORLS AND MATIONAL SIGKIFICANCE

APES is authorized under the Clean Water Bill Amendments of 1987 as one of six
projects under the auspices of the National Estuary Program (Section 320).

The other five are: Long Island Sound, Buzzards Bay (MA), Narragansett Bay
{RI), Puget Sound (WA), and San Francisco Bay. ©f these, APES and San
Francisco Besy are the most recent, with cooperative agreements between the
Environcsntal Protection Agency (EPA) and affected states being signed in
early su—mer 1986. In addition, the National Estuary Program builds upon the
experience of the Great Lakes Program and the Chesapeake Bay Program from the
1970's. & number of other areas which probably will be nominated for
inclusic- this wvesr include: Delaware Bay, Charleston Harbor, Santa Monices Bey
{Ch), Ds_awsre Island Bays and Sarasota Bay (FL).

The Clez- Water Bill clearly states the goals of the National Estuary Prograr
toc be:

Y, ..the attainment or maintenance of that water guality in an estuary
which assures protection of public water supplies and the protecticn
an propagation of & balanced, indigencus population of shellfish,

fie-, &ng wildlife, and allows recreational activities, in and on the

The spezific purposes of &ll National Estusry Programs are listed in Sectlion
320 to te:

1) assess ftrends in water quality, natural resources, and uses of the

2} cc_lect, characterize, and assess dats on toxics, nutrients, and natursl

resources within the estuarine zone to identify the causes ci
ervirommental problems;

3) develop the relationship between the inplace lpoads and peint and nenpoint
lozdings of pollutants to the estuarine zone and the potential uses of
the zone, water quality, and natural rescurces;

4) develcp & comprehensive conservation and mznagement plan that recommencs

rigcrity corrective actions and compliance schedules addressing peint anc
nenzoint sources of pollution to restore ané maintain the chemical,

phrsical, and biological integrity of the estuary, including restoration

LLlds

arZ maintenance of water guality, a balsnced indigenous population of
shellfish, fish and wildlife, and recreational activities in the estuary,

ar.2 assure that the designated uses of the estuary are protected;

ztes as well as Federal and local agencies participating in the
- L
fer
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monitor the effectiveness of actions taken pursuant teo the plans; and

7 review all Federal financial assistance programs and Federal development
projects in accordance with the requirements of Executive Order 12372, as

in effect on September 17, 1983, to determine whether such assistance

program or project would be consistent with and further the purposes anc

cbjectives of the plan prepared under this section.

d ok

The ARPES Policy Committee considered these federal mandates and adocpted the
following statement of purpose:

The purpose of the Rlbemsrle-Pamlico Estuarine Study is to
enable resource managers to better preserve the natural
productivity of the estuarine area by expanding relevant
knowledge about the impact of human uses upon its physical,
bioleogical, and social systems.
Generally, APES is designed as an initial five-year effort, with both ste
and federal fiscal contributions, to be followed by an expected 15-year
implementation effort (Figures 1 and 2}. The toel to ensure that a smoot
transition ocours from planning to implementation is the Comprehensive
Conservation and Management Flan, due at the end of the five-year "study".
This document identifies not only what must be done, but at what cest, by
whom, and who will pay for it. Because five yvears seem like 2 long time ts
delay action, a shorter-term avenue for action is also available: Pricrity
Action Plans. Anytime the program determines that apprepriate action is
apparent, =ction plans may be designed and implementation funds reguested.

B
£

BAPES was evaluated in fall, 1587 for consistency with the Clean Watier Bill
goals, and wss the first program in the nation to demonstrate full
consistency. This "designation agreement" was signed on October 20, 1987 by
both EPR and State of North Cesrolina and anncunced formally on Hovember 14,
1987, at a2 public meeting in Elizabeth City (Figure 3). This agreement sets
forth a set of milestones to be met in order to guarantee sclid progress
toward the Comprehensive Conservation and Management FPlan in November, 199Z
{(Figure 4). The most important is a Comprehensive Report on Status and Trends
and Probable Causes of Environmental Problems expected in October, 18%0.

11 100+ estuaries in the continental United States cannct be

ed through Haticnal Estuary Program projects. The basic concept is
that certain important or representative estuaries will lead the way to more
general estuarine management through a comprehensive "Near Coastal Waters"
program currently being developed by EPA. Thus, the achievements of APES will
not be measured solely in protecting Albemarle and Pamliceo Sounds, but alse in
the applicability of our solutions to other estuaries. APFES is particularly
important to other nonpoint-driven estuaries nationwide.

Clearly, 2
gdminister

Frogram Structure

h. AOMINISTRATIVE BOARDS

The Albemarle-Pamlice Estuarine Study is administered by four
administrative boards: the Policy Committes, the Technical Committee; and
two Citizens' Rdvisory Committees. The Policy Committes functions 1o

el L
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LEEMARLEPAMLICO SOUNDS

State/EPA Conference Agreement for National Estuary Program
Designarion Under the Water Qualiry Act of 19587

We recognize the need for a Management Conference on the Albemarle/Pamlico Sounds to
better define the environmental concemns in the sysiem; to address the extent, complexity and
sources of poliutants; and 1o dcvclu; a comprehensive conservaton and management plan for
acoon. We further recognize that the States and EPA share the responsibi lm- for management
decisions and resources regarding priority issues in the system.

In signing this agreement, we are commirttdng to products and schedules which will: assess
trends in water qualiny, natural resources and uses; determine the causes of change through data
collection, characierizadon, and analysis; evaluate point and non-point loadings and relate them 10
observed changes; write 2 comprehensive conservaton and management plan which includes
recommendadons for prioriry actions; develop plans to coordinaie implementaton of 2
comprehensive plan with federal, state and local agencies; provide monitoring to assess the
effectiveness of the implementaton actons; and review Federal financial assistance programs and
Federal development projects for consisiency.

We also agree thart the starutory requirements for Management Conference membership have
been met and that we will participate in that Conference. Further, we commit that the statutory
requirements for maiching funds will be met 1o complete the characierizaton of priority problems
and develop the comprehensive conservation and management plan.

S, Formoe Rhoeth, o ¢ Bl =a

5. Thomas Rhodes Lee A DeHihns, i1
Secreian Acting Regional Adminisrator
Nortk Caroling Departmen: of Environmenial Protection Agency
NMatural Resources and Communiry Development Region IV

cins 267 doyof 2 (787




Figure &

National Estuvary Program Designation

Proposed Schedule, Albemarle-Pamlico Estuarine Study

TIME HILESTONE

O1/88 Inventory of exiscing monitering programs completed

03/88 Baseline monitoring program designed

04 /BE Identification of potential contributions by other federal
agencies

06/88 Key data resources identified (drafc)

0& /88 Final list of data sets prepared and reviewed &

12/B8 Priority environmental concerns reviewed and reaccessed by the

Policy Commitree/Technical Committee/EPA
06/89 1. Databases prioritized (which useful for what purposes)
2. Probable causes of significant environmental changes

identified

09/89 1. Inventory of relevant federal programs completed
2. Plan for addressing load/transport/fate relationships

11/8%9 "Probable cause" document reviewed by scientists/managers

12/8% 1. Schedule for data management activities established
2. Federal consistency report completed

0L /90 Key sections of Comprehensive Conservation and Management Plan
identified

07 /90 Drafc monitoring plan (management effectiveness)

0&/90 Drafr report on statﬁs and trends and probable causes

10/%90 Final combined report distributed to publie

0&/91 Potential management strategies defined and costs evaluated
08/91 Priority action plan to maintain/attain potential uses drafred

(with authority needed, etc.)

11/91 Compliance schedule for action plans developed
01/92 1. Drafc Comprehensive Conservation and Management Plan

2. Recommended alternatives to resclve federal inconsistencies
0e/92 Insticutional and financial commitments for action plans secured
11792 Final Comprehensive Conservation and Management Plan

Also reguires biennial reports on management action effectivemess to public
7



establish major pelicy guidelines, approve complete budgets, approve
large fiscal actions and appoint members to the Technical Committee and
Policy Committee. The Policy Committee will provide the final approvel
for the Comprehensive Conservation and Management Plan when it is issues
Members of the Policy Committee include:

Mr. 5. Thomas Rhodes, Secretary, NC Department of Hatural
Resources & Community Development, (Co-chairman)

Mr. Greer Tidwell, Administreator, EPA Region IV (Co-chairman}

Mr. Dan Ashe, Committees on Merchant Marine & Fisheries,
US Congress

Mr. Derb Carter, Chairman, Pamlico Citizens' Advisory Committee

Dr. Parker Chesson, Chairman, Albemarle Citizens' Advisory
Committee

Dr. John Costlow, Director, Duke University Marine Laboratory

Dr. Bud Cross, Director, National Marine Fisheries Service,
Besufort Laboratory

Dr. Dirk Frankenburg, Chailrman, UNC Curriculum on Marine Sciences

Ms. Mike Gantt, Field Supervisor, Division of Ecological Services,
US Fish & Wildlife Service

Month-to-month administration is condected by the Technical Committee,
subject to Policy Committee approval in certain circumstances. The
Technical Committes is charged by the Policy Committee with implementing
the RAlbemsrle-Pamlico Estuarine Study program by oversseing the issuance
of calls for proposals, the review of proposed proiects, and the choice
of projects for funding in all areas of program development. 1In
addition, the Technical Committee reviewsz and approves all final
documenis released by the program, and will direct the evaluations
necessary to preoduce the Status and Trends Report and the Comprehensive
Conservation and Management Plan. Technical Committee members include:

Mr. Bruce Bazrrett, Director, EPA Waier Management Divisicn
{Co-chairmarn)

Dr. Ernie Carl, Deputy Secretary, NC Dept. of HNatural
Resources and Community Development {Cc-hhuerc*ﬁ

Mz. Mark Alderson, EFR/OMEFP Water Resources Manager

Mr. Keith Buttleman, VA Council on the Environm

Dr, B. J. Copeland, Director, UNC Sea Grant Preura.

Mr. Tom Ellis, Dept. of Agriculture

Mr. Richard C. Hamilton, Deputy Director, NC Wildlife
Resources Commission

Dr. William Hogarth, Director, NRCD Division of Marine
Fisheries

¥r. Bobbye Jack Jones, US Scil Conservation Service

Dr. Ernie Larkin, Vice-chairman/Pamlico Citizens' Rdvisory
Committes

Mr. Harry Layman, Director, MRCD Division of Forest
Resources

Dr. Alvin Morris, US Environmental Protection Agency/
Region III

Dr. Michael Orbach, NC Marine Science Council Chairman

Mr. Dave Owens, Director, HRCD Division of Coastal
Management

1



Mr. Larry Saunders, US Army Corps of Engineers
Mr. David Sides, Director, NRCD Division of Scil and
i |

Wzter Conservatio

Mr. John Stallings, Vice-chairmen/Albemsrle Citizens' Advisory
Committee

Dr. James M. Stewart, Associate Director, Water Resources
Research Institute, NC State University

Mr. James Turner, Jr., District Chief, US Geological Survey

Mr. Paul Wilms, Director, NRCD Divisien of Environmental
Management

Co-chairmen Barrett andé Carl have appointed the feollowing perseons to
subcommittees of the Technical Committee:

Standard Operating Procedures Subcommittee

Dr. Ernie Carl (Chair)
Mr. Bobbye Jack Jones
or. Michael Orbach

Mr. David Sides

Technical Review Subcommittes

Mr. James Turner, Jr, (Chair)
Dr. B. J. Copeland

Mr. Tom Ellis

Dr. William Hogarth

Mr. Dave Owens

Dr. James Stewart

crmatior Management Subsommittee

Mr. Bruce Barrett (Chalir)
Mr. Mark Alderson

r. William Hogarth

Mr. Bobbyve Jack Jones

Mr. Larrvy Sainders

Monitoring Subcommittee

Mr. Paul Wilms (Chair)
Mr. Mark Alderson

Mr. Bruce Barrett

Dr. Ernie Carl

Dr. B. J. Copeland

Mr. James Turner, Jr.

Citizens' Affairs Subcommittee

Dr. Michael Orbach (Chair
Mr. Tom Ellis

Dr. Ernie Larkin

Mr. harry Layman

ME. ohn ELEJ.a.l'ﬂ\_-,E



The program also is responsive to two Citizens' Adviscry Committees,
who

hose members are appointed by the Policy Committee to represent speciiic
geographic areas. The Pamlico Citizens' Advisory Committes members are:
Mr. Derb Carier, Jr. (Chairman) 833-485%9
Dr. Ernie Larkin (Vice-chairman) 551-4495
Mr. Rlton Ballance 928-3251
{r. Fred Bonner T79-9750
Ms. Grace Bonner 322-4522
Mr. Ralph Buxten 441-4124
Mr. Rann Carpenter 322-4111
Mr. Rodney Calhoun B33-4859
Dr. Don Ensley 7576961
Mr. Garvin Hardison 249-1225
Mr. Tim Hodges 826-3531
Dr. Bill Jackson 94e-7723
Mr. Ralph Jarvis 926-3861
Ms. Susan King 633-4915
Mr. Dick Lezch S946-5497
Mr. Heal Lewis T26-6831
Mr. Todd Miller 393-B185
Mz. Katie Morris 225-4261
Mr. Doug Nelson 466-3631
Mri Davic O'Heal 926-5721
Mr. Bill Paul T745-4337
Mr. Willy Phillips 223-3151
Dr, Thomas Quay B2B-9B874
Dr. Clark Rodman 946-9282
Kr. Stuart Shinm 757=065%
¥r, Frank Sommerkamp 322-5259
M+, Jonn Spagnolsa T57-3073
¥r. Garlang Strickland 459-3579
Mr. Buddy Swain 638-4991
The &Albsmarle Citizens' Advisory Committee members are:
Dr. Paerker Chesson (Chairman) 335-0821
Mr. Jehn Stellings (Vice-chairman) 794-2183
Mr. John Acres 441-5731
Mrx. Lloyd Bellance 441-2531
Mr. Yates Barber 33B-3557
Mr. Quentin Bell 473-3388
Mr. Don Bryan 441-6486
Dr. Mike Corcoran B33-1923
Mr. Michael Darniels 473-5001
Mr. Don Flowers 426-5753
M=z. Carclyn Hess 426-95c3
Capt. Al Howard 221-4977
Dr. Jimmy Jenkins 335-3227
Mr. Chuck Liztle 197-404%
{r. William McGeorge BO4,/B55-1328
¥r. Murray Nixzon 221-4115
Mr. Gerald Ferry 261-2757
Mr. %William Pilang BEC4/5609-4512



Dr. Robert Powell

Mr. Terry Frait

Mr. Eill Kichardson
Mr. Easrli Roundtres
Mr, Jos Stutte

Mr, A. B. Whitley

Ir. W. C. Witherspoon
Mr. Glen Wood

Mr. . A. Wright

335-7817
356-2267

B04,/473-1600

465-B354
3898-3525
B23-3234
335-0865
851-7441
335-6569

These members were selecied so that a broad spectrum of interests and
Geographic distr

basinwide.

ies were represented,
Figure 5.
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Advisory Committees have the responsibility to direct the

public invelvement portion of the program by making recommendations on
public involvement prodjects and reviewing proposals submitted in the

ares. Citizens' Advisory

Committees also review and make recommandations

about pertinent technicel projects and review all documents before they

become finszl.
catalyst

recormmendstions among the people affect

Lists cf mailing addressez and telephone numbers for program

acpears as Appendix R.

The Citizens' Advisory Committees will serve the role cf
in enlisting public support for

the program and its
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PROGRARM ETRFF

The program is conducted currently by a staff of four

Director for the past 16 months has hee* Dr. Douglas h Ra

has just resigned toc join the new office of the Environmen

Fund in MNerth Carolina, and as such will

Carolinz coastal issues, and is available at any time for public ingui
or comment at 918/821-77%3. The new project director is Edrrar ly bei
selected from an excellent field and should be available

1988 The project director has the specific responsibili

all directives of the Policy Committee and Technical Comr

implement all espects of the program: information acquisition,

information management &nd public involvement.

He must produce all

repcrts requested by those bodies, oversee scientific research, direct

budgetary considerations,
Envirocnmental Protection Agency (EPA).
the legislature, other states'
programs.

The direct

cfficer, Mr. Ted Bisterfeld. Mr.

and conduct program liaiscn with the
other federal and state agencies,
officials and the other national estuary

or is aided in this responsibility by the full-time EPA project
Bisterfeld has conducted excellent work

on the program to date and is available at any time at 404/347-3B66.

Other program staff
information managemsnt
Giordano has been on
November, 1987, and
at 919/946-6481,

SQETd

involvement

include the public involvement coordinator, an
coordinator and a full-time clerk.
as the public
is losated in the wWashington Regional Office of

Ms. Joan

coordinator since

NRCD,
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Ms. Giordanc is available at any time to address citizen or local
government comments, inguiries or reports of environmental problems. She
directs the public involvement portion of the study, staffs the Citizens'
Bdvisory Committees, and conducts liasison with local governments, the
press, citizens groups and oversees public involvement grants under the
program. The information management coordinator position is in the
process of being created; the new project director will be able to fill
the siot as a first duty. The information management coordinator
position is responsible for direction of the information management
portien of the study: oversight of the integration of existing computer
systems for the Albemarle-Pamlico Estuarine Study data system, production
of 3 narrative data base (studies and results), and liaiscn with
potential users of the system. The finzl existing position is the
program clerk position filled by Ms. Kathy Norris. Ms. Horris conducts
dav-to-day administration of office matters, coordinates communications
and answers citizen inguiries about programmatic matters (91%/733-0314).

— B fifth position is anticipated in the coming fiscal year, to conduct the

citizen's monitoring program and oversee the monitering portion of the
study. This position will probably alsc be a field position (in
Washington, NC or an alternate coastal locale).

Informetion Bocouisition

The eriginal workplan for the study (APES B7-02, available from the program
office) lists 21 pages of technical studies of natural resources and their
management which APES concluded were needed for effective management to
result. Generally, these studies fell into the following categories:

1) identification and management of resource critical arezs,
2) water guality andé estusrine relationships,

3) fisheries dynamics: stock assessment and disease, and

4) the human environment.

or work, includin

The ori f
mplementaticn.

ginal
characterizat]

Wl

ed prigoritized areas

Btudies for FY 1987 were chosen by a complex pathway. The draft workplan was
released in March, 1987. A csll for propesals (with instructions to authors)
was lssued on April 1, 1987, for the full range of prioritized topics. By May
1, 1987, over 100 proposals for work had been received. Over 800 outside
reviews were directed by the Joint Peer Review Committee (Dr. Frankenburg,
chairman; Dr. Costlow; Dr. Carl; Mr. Bisterfeld, for Mr. Barrett: and Mr.
Turner). Review by technical authorities, managers, and program staff were
considered to produce & proposed slate of projects for 1987-BB. Several aress
were ldentified as important, but needing clearer resolution before work
proceeded (fish diseases, remote sensing, hydrologic and water gquality
modeling, natural areas and endangered species, striped bass, toxic and feczl
centamination, and recruitment). These areas were targeted for either
workshops or working groups. The Technical Committee review ané approved the
slate, as did the Policy Committee. Shortly after Jume 1, 1987, all pertinent
documents were submitted to EPE to initiate those projects. Approval for work



to begin was received from EPA between hugust and October, 1987, In addition,
severzl projects were identified for funding as money was available. Tahle 1
lists the seventeen proljectis funded initially and the three recommended for

funding a= sozm as possible. B brief description and current status of each
funded project follows:

A.

RESOURCE CRITICAL AREAS

Environmental determinants of ovster bed success
{Jokn Sutherland, Sconya Ortega and Peter Peterson; Duke University
Marine Lab and University of North Carolina)

This project will answer the following guestions:

Are 21l places in the Albemarle-Pamlico system suitable for oyster
settling? Can oyster beds in historically important areas be

reestablished? What are the conditions regquired for establishment
of viable oyster beds? How does demography vary in space and time
> ich demographic variables determine the success of an oyster

The statement of work includes:; identification and charactierizstion

of covster beds, evaluation of conditions reguired for establishment

of ovster beds in historically productive areas, and evaluation of

the relation between spatial and temporal variation in democgraphic
=hl

Stezos: Initisl data characterizations are complete using Division
of Mzrine Fisheries data from Jones Bay. Experimental and data
ana.vsis egquipment have been obtained and are ready to go. Field
work begins in March and continuves until October of this vear in two
rivers, the Neuse and the Pamlico.

Ana’veis of norserv srea data
(Mise Bireet and Liz HNoble, NC Division of Marine Fisheries)

Tris project is designed to compile and analyze all existing data oo
ry nursery aress, secondary nursery areas, inland nursery areas
nadromous fish spawning and nursery areas to determine adeguacy
ignations, to establish baselines and to identify impaired or
ed arsas.

& m

Status: Funds for this project were not received until October, ans
stzifing was not completed until January, 1988. Data evaluation is
underway, agency meetings have taken place and analytical procedures
have been established. The project will probably be completed by
the 12-month time as scheduled.

ABerizal survey of submerged amuatic vegetation
(T2z7 leader-Gordon Thayer, Hational Marine Fisheries Service)

11 produce maps of all submerged aquatic vegetation
V) in the study area by the time it is completed in three years.
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SEV iz critical fisheries habitat, and also is an important
indicator of environmental health. Maps produced from asrial
photography will provide an SRV status report and a baseline for
fut:re SUIVeys The initial work centers from Core Sound to
ituck Sound in eastern Pamlico Sound. Neut year's wark
nticipated to address western Pamlico Sound and its majc
tributaries.

Status: All activities are on schedule. A full-time technician
(Lisa Wood) has been hired and is completing species composition
work on historical cores. Team staff are completing work on Core
Scund and planning spring aerial photography for the
Core-Sound-to-Avon stiretch. Groundtruthing in southeastern Pamlico
Sound will be conducted this spring. Additional funds have been
requested to meet unanticipated eguipment needs.

Distribution of submersed aguatic plants
{Graham Davis, East Carolina University)

project complements the National Marine Fisheries Service SRV

¥ tc produce a comprehensive view of SAV distribution patterns
Davis' work cecncentrates on groundtruthing for the NMFS work,
a*” on the potential for reestablishment of native macrophytes in
istorical SAV bed areas. Currituck Sound and the Pamliceo River
{whers macrophytes virtually disappeared in 1978-79) are the areas
of concentration for experimental work. An SAV management plan will
be developed during 1989,

:'l

Status Serveys of SRV beds in Pamlico River and tributaries, and
less i 1ntEP$*vn surveve of the upper Heuse River, Currituck Sounc,
Kitty Hawk Bav and Back Bav have been completed. For the first time
since 1980, 2 few wild celery plants were found in the Pamlico

River. HNeuse River wild celery beds were found to bs robust, and
will be used for 1988 transplant experiments. Transplant
experiments showed & serious problem with epiphyte gron:“ ;r th
Pamlico River. Eilt and organic materizl appeared to s::la*

growth in bottom bags. All studies are on course as schedul d.

Ecciogical functions and values of frince swamps
(Mark Brinson, Ezst Carclina University)

This project is designed over several years to answer the followinc
guastions:

Wnat is the potential for fringe swamps to regenerate after
disturbance by timber removal and other impacts? What is the role
of fringe swamps in maintaining water quality in freshwater and
Gl‘gchallne zones of North Carolina's estuaries? Do fringe swamps
provide food and cover for fish communities of the sound and for
wildlife populaticns in the region?

Tne first phase concentrates on site selection and charact
existing informetion on fringe swamps. Later phases address
specific questions on management lissues.



ct is progressing slowly. Dr. Brinson has asked
continued for additional time at no additional
. to meet his obligation to APES.

ipns tc anadromous fish mioration ang an evaluation of
. mitigsticrn measures
(Ries Collier, US Fish & Wildlife Service)

& major factor in the obvious declines of anadromous fish is the
loss of spawning habitat by conversion of the areas themselves or by
loss of access caused by obstructions by dams, roads, and other
water-development projects and natural processes. This project is
developing baseline information on the historical extent of
anadromzus fish exs_-sion, the present utilization of habitat and
tne locztions of barriers to migration. The next phase will design
& prograT to restore impacted areas.

Ststus: Historicsl dasta gathering is underwsy.
Other activities

k. Elzernative Wetland Protection Sirategies
(Ceve Adams, MNorth Carclina State University)

effort iz intended to evaluate the effectiveness of
verious wetland protection strategies. This project was slated
for "December” funding, as money became aveilable. The
TE:hrlbm- Commitiee on December 15, 1987, approved the initiszl
£7,300 to begin the project. Dr. Adams, howewver, had
previously reguested an upgrade of his request te $15,000 to
al-cw nim teo retain an unusually talented and gualified per=on
tc execute the projeci. Dr. Adams has since lost this person
for lack of funds.

project has not been initiated to date. NRCD
is fipalizing 8 contract for the 37,500 e&pproved
'p

z &
Bz Dr. Adams lans are uncertain at the moment.

-

E. Nezigonal Wesland Inventory

'i

£ US Fish & Wildlife Service has made a large commitment of
tte;r funds to complete the WWI in North Carolina. This very
important action will be pivetal to future wetland regqulation
and analysis of patterns of change.



3 Water Quslity and Estuarine Relationships

The potential for eutrophication and nuisance alga’l bloors
{Hans Pserl, University of North Carolina)

This project is designed to:

examine the relative importance of nitrogen vz phosphorus
as phytoplankicn growth-limiting nutrients in the
mesohzaline waters of the Neuse Estuary and Pamlico Sound;

examine the relative importance of sediment-associated vs
soluble nutrients as eutrophicating factors in these
waters;

establish bloom "thresholds" in relation to specific
nuetrient (N and P) loading scenarios for theses waters;

evaluzte the potential for hypolimnetic anoxiz asscciated
with maximum periods of phyvtoplankton biomass producticrn
in these waters; and

test the hypothesis that "anzlog" nuisance bloom spscies
(relative to know freshwater nuisance taxa) may exist and
potentially preliferate in these waters.

Status: Preliminary assay work has been completed in
Pamlico Sound to complement long-standing work in the
Keuse River. A graduate student (Joe Rudek) will be
concenzratiing effort on Pamlico Sound when the field work
gets underway in late March or early April.

Hvde Countv detailed soil survey
(NC Division of Soil & wWater Conservation, Hyde County, US
Soil Conservation Service)

The nsture of soils strongly affects the concentratien of
polluzants in nonpoint-runcff from farms, fields and
cities. Hyde County is a2 major gap in our knowledge of
soils near the coast. t is especially critical because
of the wetlands present and its close proximity to fragil
NUrseEr'y aAreas.

tatus: Soil mapping has been underway since July and iz
on schedule to complete the county in three years as
designated.

Analvsis of existing hvdrologic and water guality data
(Jerac Bales, US Geclogiczal Survey)

Thic project is designed te consolidate and analyze
exisiing water gquality and hvdrologic data on Albemarle
and Pamlico Bounds and their tributaries to evaluate
trends and explore causal relationships to human

activities. Specific goals are to:



surmarize known or presumed hydrologic and water-guality
£

impacts Irom the variocus types of land-use change in the
Blbemarle/Pamlico region;

collect and analyeze existing information on artificiasl
and drainage for areas directly tributary to the
ERloemarle/Pamlico Scunds;

collect existing information on the hydrology and
hydrodynamics of the Albemarle/Pamlicc system. Using
these data and information from items 1 and 2, analyze
temporal and spatial trends in flows into and out of the
sounds; analyvze spatial characteristics and define
governing or controlling phenomena for flows within the
system;

collect and summarize historical information on point
sgurce discharges;

collect existing information on water guality in the
sounds. Analyre water-gquality data to identify and defins
soetial andé temporal trends in parameters. Identify
relationships between water guality and influencing
factors such as point-source inflows, land-use change,
meteorolegical events, and flow conditions;

determine the usefulness of watershed, hydrodynamics, and
water-guality models for {a2) gaining insight into
important processes in the Albemarle/Pamlicoc system ang

(b) ongoing Albemarle/Pamlico management programs; and

based on the preceding analyses, identify needed
informaticn and develop hvpotheses regarding relationships
between water-guality cenditions and potential governing
Drocesses:

Stztus: A comprehensive bibliography of water guality
hydrograrhic date sources has been produced. Data
analvsis is underway. Draft reports are expected as
scheduled.

i

Flows and flow patterns in the Neuse and Pamlico River

systems
(Jerad Bales, US Geological Survey)

The general objective of this research is to collect,
analyze, and interpret data related to flow and flow
patterns in the Pamlico River Estuary and the Neuse River
Estuary. Continucus records of flow in the estuaries will
be provided for use in conjunction with other research
conductes as a part of the APES. Information on flow
paiterns, a5 well &s continuous flow records, will be
develioped to mest current water-guality management needs.
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tatus: Locations for gauges and monitors have been
determined and permiss: n cbtained. Egquipment has been
ordered, but implementation was delayed at the reguest cf
program staff to integrate aspects of the expanded
baseline monitoring system. Otherwise, all work is on
schedule.

Reduction of estuarine nutrient loading by coastal swamps
{Edward Kuenzler, University of Morth Carclina)

Mutrient loading in tributaries to estuaries can be
grestly modified by coastal swamps. This process of
nutrient reduction has great implications not only for
evaluation of waste impacts, but also the citing of
municipasl treatment facilities.

Status: Preliminary work on site selection is almost

complete. Field work on potential sites is beginning, in
liaison with state resource managers. & workshop is
planned for April to help target specific guestions to be
answered during the field portion of the preoject. IR
gerizl photos of potential sites have been obtained and
are being evaluated.

A scoping study of the distribution, composition and
dyvnamics of water-column and bottom sediments
{John Wells, University of North Carclina)

This study is designed to synthesize all existing sediment
data from the Rlbemarle/Pamlico system. ALl data will be
qu&lity—co trelled and then analyzed to produce & synop
map of sediments throughout the system.

Status: This project is right on s=chedule. All existing
data have been "captured" and are being analyzed. Field
work to acguire modest "fill-in" data will begin within
one month. Land Resources Information System persconnel
have met with proiject staff and agreed to digitize the
information to produce the final map.

This project is right on schedule. ALl existing

e EffECLS of Best Management Practices
les, US Geologiczl Survey)

9]
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The primary ecbjectives of this investigation will be tc
(1) evaluate the off-site effects of water-contrecl
structures on surface flow and water guality in channels
that drain cropland in the Albemarle/Pamlico region and
(2} uuartify the short-term effects of drainage from
crcpland on estuarine salinity in the Pamlicc River
Estuary.

Status: All preliminary siting evalusticns are complete.
Local Soil Conservation District and Department of
Agriculture officials were consulted in the siting
process. ARll activities sre on schedule for this
three-vear investigation.
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Other Activities

B

Land-use mapping

Steve Walsh of the University of North Carclina has
submitted a multivear, half-million dollar proposal
to NARSR to fund remote-sensing of land use and water
quality in Albemarle/Pamlico drainage basins. If it
is successful, this endeavor will provide
comprehensive land use data that is updateable. The
technology development phase would be followed By =
transfer phase, where LRIS receives all data and
software to implement the system, gratis, as well as
being trained in its use. By that time, the Pamlice
River Basin would be completed and could be expanded
to the entire study area (or state}.

EPR asriel photogravhy

£PL has requested high-guality aerial photography of
muich of the study area in its Special Case
Designation of North Carcolina pocosin wetlands
{Howard Marshall, Lee Peled per. com.). For modest
additional furnds, we could get the remainder of the
study area flewn (35000-%60007).

Point-source map

LRIS, DEM, and APES have negotiated a mutual effort
to result in an updateable peint-zource map for the
study area. Specific overlays are listed in the
Information Management Section of this report.

Workshop on Bemote Sensing

Water Resources Research Institute contracted with
APES to hold 2 workshop on Remote Sensing and Land
Use in the Albemarle-Pamlico System. The workshop
was successfully held on October 27/28, 1987, and
proceedings volume is almost complete. Included 1
that volume are reccommendations on this topic to ths
LPES administrative boards.

b I 1 ]

Workshop on Hydrologic and Water-Quality Modeling

Water Eesources Research Institute ceontracted with
AFES to hold a workshop on this topic as well. The
workshop was held on September 3/4, 1987. The
proceedings volume is partially written, but awaits
renewed funding of the SCI, Inc. contract with
Marguerite Duffy to complete. NRCD Procurement has
beern working on that contract for quite some time,
Mz. Duffy has been working on it on her own time in
the interim.

2
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December 23, 1987
Mike Gantt, RPES Policy Camittee Member

Wetlands/Natural Areas/Endangered Species Warkshop

Doug Rader, Albesmarle Pamlico Estuarine Study (APES)
Coordinater, DMRCD, Raleigh, NC

INTRODUCTION:

On December 1, 1987, the subject workshop was held in room 482 of the
Federal Building, 310 New Bern Averue, Raleigh. Participants were the
major authors of the endangered species research proposals including:
Nora Murdock (FwS-Asheville); Debbie Paul (WRC-Raleigh); Rob Sutter
(NCDOA-Raleigh); Chuck Roe (MHP-Raleigh); Brian Cale (FWS-Asheville)
and, I served as facilitator. The objective of this working session
was to pricritize and reach a concensus on the research studies needed
to assist managers and decision makers in the APES study area.

METHODOLOGY :

To begin our discussions from a common baseline knowledge level, each
potential investigator briefed the others present on the major
components of his/her research proposal. A joint decision was then
made to rank the varicus proposals based on the following four
criteria: (1) relevance of the project to the overall APES program;
(2) management need; (3) degree of threat; and (4) vulnerability
(rareness; tolierance to perturbations; sensitivity). Upon numerical
ranking, a subjective ranking took place to break tie votes.

RESULTS:
The following list presents the various wetlands/natural

areas/endangered species research proposals according tc priorit:
ranking by the authors:

Proposal Aporox. Cost
l. Distribation and Status of the Unicnidae S63K

of Northeastern Nooth Carolina River
Basins {Wildlife Resources Commision)

2. County and Regional MNatural Areas 55K
Inventory (Natural Heritage Program)

3. Inmtertidal/Ceastal Swale Imventory for 20K
rare plants

4. Distribction of Piping Plover (Th) 35K
{Inventcory Study lst Year)
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5. Wet Pine Savannahs - Rare Plant Inventory 178

€. Inventory of Rare, Freshwater Aguatic 11%
Plant Species

7. BSea Turtle Study 55K
8. Red-oockaded Woodpecker Inventory
9. Waccamaw Killifish Inventory

10. Management Protection Activities and
Restoration of Calmarious Habitats

11. Bald Ezgle Imwventory
12. survey for Rare Upland Species
13, BAlligator Imventory
MISCELLANEDUS, BUT IMPORTANT BOINTS FRM MEETING:

= If sea turtle study is funded, WRC would not be the
sub—contractor.

- Pricrity areas for the Nstural Areas Survey are as
fellows: (1) NE Sector; (2) S. Sector; and
(3) Inner Secteor,

- MNE sectiomgof State - have a pauwcity of endangered
plant informaticn yet that area is experiencing
developrent pressures,

- Resesarch proposals for inventeories for sea turtles,
ROW, bald eagles and piping plover do rot include funds
to digitize information into the LRIS system.

-~ Intertidal/Ccastal Swale Inventory - Seven species to be
concerned about: 3 Federal candidate species; 1 State—
listad; and 3 State candidate species. FWS is funding
$8200 this FY for "Sea beach" status survey. There has
b==n a 60 percent reduction in rare species found in these
zones in the Chesapeake Bay. In many instances, NC mey be
the last stronghold for same of these species.

- Mussel survey ranked very high largely because the group
felt mussels were a good indicator of water guality.
Mussel survey needed in 3 river systems, prioritized as
follows: Year 1 - Famlico River; Year 2 - Neuse River;
and, Year 3 - Roamoke River, This is a 3-year study, and
all phases needsd for success. Year 3 includes development
of a management plan.
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Alligator survey lower priority especially since it has
been taken off the Federal endangered species list.

Additional thoughts by the group on the wetland proposals submitted by
FWS and other miscellansous issues.

= The FWS should find its own funds to reprint the
Albemarle Sound Estuarine Profile, which is a
compilation of known information.

Concept of an Estuarine Profile for Blackwater Streams.
Since many exist outside the study ares, another
funding source might be more aporopriate.

Inventory of Maritime Forests is being done in NC by

either UNC or Duke. DM is letting the contract
{Rich Shaw).

e Hire Gt
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Working groups on toxic substances and fecal
contamination

Dr. Jchn Costlow has agreed to coordinate these
working groups; and is proceeding to convene them.

Natural Areas and Endangered Species Workgrourp

Mz. Gantt chaired a working group on this topic which
met December 1, 1987. Their recommendations appear
as Figure 6.

Beavyv metal and organic rich mud pellutants in the
Pamlico River estuarine system
{5tan Riggs, East Carolina University)

cject concentrates on pollutants of
a2ined sediments. It will;:

= e
b

uy !
o

mazp the major point and nonpoint scurce discharges,
along with their known chemical characteristics and
discharge rates;

determine concentraticon and distribution of hesvy
metal, uranium, thorium, and phosphorus polliutants
absorbed onto organic-rich mud within in order to:

al establish present pollutant levels arpund =
series of know point and non-point sources;

) identify specific trouble spots within the
estuarine system;

e) define a basinwide framework for determining
migration paths of pollutants through time; and

a) deiermine the pre-man or "natursl background”
levels of pollutants, and establish the changing
impact through time resulting from agriculture,
urbanization, and industrialization of the
drainage basin;

determine the inter-relationships between
sediment/water column interactions and resultant
chronic effects of heavy metal and organic-rich
pollutants upen the estuarine system; and

establish & baseline framework for sediment and
associated pollutants:

z) integrate dataz bases from existing federal,
state, and private monitoring programs;
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B develop baseline information for modifying
existing long-term monitoring programs; and

c) develop baseline information fer the development
and implementation of regulatory and management
decisions cencerning wastewater and sediment
discharges and associated estuarine water
quality.

The project starts in the Pamlico and then moves to
the Neuse and beyond. It was approved initially for
funding teo begin as soon as possible (i.e., about
December, 1987). The Technical Committee approved
startup funds of $6,000 in December, which have now
been expended. Urgent action is needed to transmit
further funds.

ntial for persistence of the red-tide
flagellate, Ptvchodiscus bevis
v Tyler, et al., Versar, Inc.)

LR L8 1]

=
th Carclina shellfish waters until it began
dispersing in January, 1%88. The preobability of
persistence of enough cells or resting stages to
cause repeat blooms when warmer weather returns
prompted this rapié response study. The Technical
Commitiee on December 15, 1987, approved up to

g to address this issue,

Status: Water and sediment samples were taken from
the most severely affected areas in Core Sound, Bogue
Sound, a&nd near Cape Lockout for processing. Results
are expected shortly.

Factors responsible for blooms of Ptychodiscus brevis
and the design of an effective monitoring program
(Fropecsed by Dr. Pat Tester, National Marine
Fisheries Service)

Federal law requires a monitoring program once red
tide has occurred in an area. DEM, DMF, Shellfish
Sanitation and NMFS believe remote sensing can be
used in this process. &n excellent proposal is in
hangd to address this need, and time is short.



sheries Dvnamics: Stock Assessment and D;gease

Scoping study cn data requirements for fisheries
stock assessment in North Carelina

(Linda Mercer and Mike Street, NC Division of Marine
Figheries)

This project was designed to determine the future
programs necessary to evaluate figheries standing
stocks, Specific goals include:

define the fishery data needed to achieve management
goals;

identify and evaluate existing data; and

recommend appropriate adjustments in existing date
collection activities and additional data which
should be evaluated.

Status: This project was not officially funded until
October, 1987, and personnel problems have preventad
active initiation. Mr. Street is finishing the KC
Master Plan for Marine Fisheries, with which this
project integrates. He will be working on APES as
scon as the Master Plan is complete. He sees no
problem with completing work on schedule.

The value of recreaticnal fishing in Albemarle and
Pamlico Estuaries

(V. Kerry Smith and Raymond Palmquist, North Carcline
State University)

This prociect was designed to produce & model
applicable to manacement situations. Specifically
the study will:

review and evaluate past efforts to model the demans
for marine recreaticnal fishing;

evaluate the feasibility of transferring existing
resulte to the Albemarle and Pamlice Sounds;

conceptuzl modeling of the demand for marine
recreational fishing;

preliminary demané analysis with North Carolina
Survey; and

compare demand estimates of this study with those
transferred from other areas.

tatus: All activities are on schedule. Recent work

in the &rea has been summarized; a workshop was held
in Morehead City recently with recreational fishermern
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and managers; valuation of data is being assembled;
and conceptual models for demand are being developsc.

Testing and evaluatinc different excluder devices in
the Pamlico Scund Shrimo Fishery
(¥en Pearce, Mariner's Marine, Inc.)

Mortality in juveniles of non-target species 1s very
high in this particular fishery, yet alternative
technologies have never been tried inshore in Nerth
Carolina. The management goals of this project are
to:

improve and enhance the efficiency of the Pamlico
shrimp trawl fishery by reduction of crew effort,
energy savings, and efficiency cf operaticn;

enhance the image of the fishery; and

enhance the fishery which the juvenile fish stocks
support when they mature.

Status: This project was funded "up-front" with

rlarnning year funds, paid back from 1887 funds. B&s
such, the field work is complete and the data
analysis is underway. Draft reports are due shortly.

Cther Activities

R Fish Disease Workshop

Water Rescurces Research Institute conducted an
extremely good workshop on this topic featurinc
numbers of nationzl experts. The proceecings

volume is being printed and should be available
ghortly. (A& summ=ry is attached as Appendix G.)

; Recruitment/Mursery Area Working Group

Dr. John Costlow has agreed to coordinate these
activities. Planning is underway.

o Striped Bass Working Group

An excellent two-day session on striped bass
declines was held on February 4/5, 1988, in
Morehead City. Draft recommendations are
attached as Appendix B. A striped bass task
force met March B/9 at East Carolina University
to address optimsl flow regimes in the Roancks
River. BAction is needed guickly on:

1) striper spawning monitoring this April
{ $16,000) and
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2] cbtaining Dr. Bill Hassler's data
(7$12,000}.

D. Ulcerative Mvcosis

The North Carolina Legislature appropriated
£75,000 to MC Division of Marine Fisheries to
conduct ulcerative mycosis investigations. This
work is currently underway, Ideally, APES will
take over needed work for this coming fiscal
vear.

THE HUMAN ENVIRONMENT

1. Baseline demographic trends
{Paul Tschetter, East Carolina University)

This project was funded to develop & systemwide demographic
databsse, including permanent and temporary populations, to be
completed at LRIS.

Status: Work is on schedule. Apcropriate dates has been identifieg,
collected, and entered into SAS dats s=ets at East Carclina
University. Reports are expected as ocutlined in the cooperative
agreement (i.e., draft by June, final by August, 1988).

2 Current resource managament programs
(Rok Nichols, Research Triangle Institute)

This work is reguired bv the Clean Water Bill, te evaluate the
performance of existing resource management programs authorized by
federal law. The projec: was approved for December, 1987, funding.
but funds are just now available. Supplemental 1987 EPA funds are
earmarked for this project as soccon as matching funds can be
arranged.

3. Existing Management Procrams
(Dave Brower, University of Rorth Carolina)

This contract resulted in the Management Program chapter of the
source document and alsc APES B&6-01.
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PUBLIC INVOLVEMERT

The public invcivement portion of the APES program may well be the most
important in the long term, since education and personal involvement are
critical to build the consensus needed to reach the stated objectives. The
majority of this effort depends upon building publie and local government
confidence in the APES program.

The APES public involvement program has several key features: the Citizens'
Rdvisory Committees (CACs) (as described previously), a local government
liaison network, a newsletter, projects funded toc citizen groups and
universities, andé media relations.

Local Government Liaison Network

This feature of the APES program is long overdus,; especially given the
keystone role of the local government in land-use control. Strong interest
has been expressed by all loecal governments contacted, but especially by
Chowan County (¥r. ClLiff Copeland) and several municipalities in Southeastern
Virginia (e.g.., Virginis Beach, Mr. Jack Whitney, Southeastern Virginia
Planning District Commission, Mr. Jack Carlock). The idea is to provide =
straightforwaré mechanism for communication {(comment and criticism) from local
governments toc APES, and for dissemination of information from APES to local
governments. Similarly, local governments should be able to benefit

slgnificantly by simply knowing of acticens planned or anticipated by
neighbors.

Public Invelvement Coordinater Jean Giordanc has committed to identify
approprisgte points of contact in all 33 counties in NHeorth Carolina and those
in Virginia as well as municipalities, and toc prepare updates at least four
times per yesr. The tarcet for initial contact is early summer.

Newsletter

The APES newsletiter is also being published by RPES staff. Ms. Giordanc has
solicited articles from resource managers, citizens and officials; has
overseen production of a masthead logo, and anticipates first issue in a
matter of weeks. The initial budget of $15,000 is expected to cover about
four guarterly issues with a circulation of about 10,000. Regular features
will include a technical corner, & column on traditional lifestyles and
history, as well as reports on program progress on all fronts. For
information or tc contribute, contact Ms. Giordano at 913/946-6481.

Media Relations

Medial relations are currently excellent, with lots of time dedicated to
building such connections. Major articles have run in the New York Times,
Philadelphia Incuirer, Winston-Salem Journal, Raleigh News & Observer,
Charlotte Observer, Virginian-Pilot, Washington Daily News, Greenville Daily
Reflector, Elizsbeth City Daily Advance, and the Wilmington Star, among
cthers. 1In periodicals, coverage has included Business Week, Business North
Carclina (another story anticipated next issue), the Environmental Reporter,
the EPA Journal, and American Land Forum. Wildlife in North Carolina has done
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g story on the PFamlico River and anticipates one on APES shortly. HNumercus
radio pieces have run, as well as commercial television. &4 lengthy piece by
public television is in the planning stages.

'y

unded Prodscis

]

Public Mesting, Februsry 14, 1987
{Jim Kennedy, NC Coastsl Federation)

B highly successful public meeting was held on a beautiful Saturday in
Beaufort County, BC, at Beaufort County Community College. &bout 600
people zttended (brochure attached as Appendix C).

Puhlic Meeting and Designation Event, November 14, 19E7
(John Carson and Maury Powers, Elizabeth City State University)

people attended a public forum held in Elizabeth City on

14, 1987, to discuss public concerns and hear Mr. Larry Jensen,
EPA Assistant Administrator for Water present APES as the first Nationsl
Estuary Program project officially designated under the 1987 Clean Water
Eill amendments (brochure attached).

Citizern's Monitoring Neiwork Scoping Study
{Dave Mchaught and Grace lekson, Pamlico-Tar River Foundation)

This project may initiate the most important leng-term result of APES:
bringing trained citizens to the program in large numbers in a truly

Tatus L1l activities on schedule. Extreme interest has been shown 2.1
over the study area, from Currituck to Chowan to Carteret. & training
workshop is scheduled for March 26. See Appendix D for a further
description.

State of the Estuary Booklet
Francis Lynn and Melwv CQkun, University of North Carplina)

This beooklet is badly needed, in popular form with attractive
bresentatlion to bulld knowledge of the importance of estuarine problems.

Status: The role of this instrument has changed drastically from what
was originally proposed. Because only production money was included in
the budgei, some modest additional funds (%2,000-%3,000) are needed to
have it written. Ms. Okun is negotiating with respected journalist ané
author Frank Tursi abeout such an undertaking.

Public service announcements
(Francis Lynn and Melva Okun, University of Horth Carolina)

Ten shert radic pieces and four longer pieces for radio are te be
developed, as well as four short videc pieces for television.
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Status: Radio pieces are well underway: interviews were taped at the
lizabeth City meeting and elsewhere., Video filming trips are planned in
mid-April, after having been scrubbed for weather reasocns last fall.

Media tour
{Jim Kennedy, NC Coastal Federation with Duke Marine Lab)

A two/three day media tour of coastal issues and unique features of
estuaries is provided here.

Status: The event is scheduled for April 26-29. An agenda is attached
as Figure 7.

Workshops on management programs and citizen guidebook
{Jim Kennedy, NC Coastal Federation; Lundie Spence and Kathy Hart, Sea
Grant)

The need for public involvement in the management of coastal resources is
clear.

tatus: The draft guidebook was completed in January and has been
extensively reviewed by resource managers, professicnal editors, and
lawyers. Copies were distributed to Policy Committee members on March
16, 1988. The book will be produced by Sea Grant and distributed to
Citizens' Advisory Committees, Technical Committee mambers, and serve as
the materials for workshoos held in coastal areas during late spring and
summer. Each workshoo will consist of two days and 2n opportunity for a
field trip. Resource managers will serve as "resource" people for the
workshop.

Yideotape and slide show
(Gary Smith, East Carolina University)

The goals of this project are:

tec create a videotape production of between 30 and &2 minutes which will
document the natural rescurces, envirenmental issues, pellution problems,
regulatory agencies, and public attitudes of the Albsmarle-Pamlice
Estuarine area;

to produce a dual-projected, dissolve, color slide show of approximately
30 minutes to encompass the above problems, issues, agencies, and
attitudes; and

to produce short videc and slide presentations on specific management
areas listed in the first goal to be used primarily as introductory
informaticnal material.

Status: This project as originally approved in summer, but fell viectim
to 2 5% cut by EPA. The Technical Committee approved replacing the funds
in December, 1987, and the contract has been executes. However, Dr.
Smith has experienced serious health problems and was delayed from
initiating the project. 1Its future is uncertain.

Costs of individual projects are listed in Appendix E.
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Figure 7

SCHEDULE FOR MEDIA TOUR

Tuesday, April 26:

10:00 AM to 4:00

6:00
T7:30

Wednesday, April

7:00

g8:00
9:30

PM Open House at the Office of the Coastal
Federation

PM Reception at Duke Marine Lab

PM Banguet at Duke Marine Lab

27 ¢

AM Breakfast at Duke Marine Lab Dining
Hall

AM Board Bus At Duke

AM Cedar Island Ferry Departs

12:00 Noon Alton Ballance, Hyde County

3:00
4:30
6:00
7:30

Commissioner, and residents of
Ocracoke Discuss Growth Issues Facing
Their Community

PM Hatteras Island Growth Issues

P Wind Surfing Demonstration, Avon

PM Check In At Ramada Tnn, Kill Dewvil HAills
PM NC Aguarium: Dinner and Round Table

Discussion on the Puture of Northeastern
North Carclina

Thursday, April 28:

B:00
9:00

l1:00
12:30

2:30

5:00
&:30
T:30

PM Board Bus At Ramada Inn
AM Primary Mursery Area Trawl Demonstration
and Presentation, NC Division of Marine
FPisheries
MM Lunch in Englehard
PM Wetlands, Water Quality and Wildlife, US
Fish and wildlifer Service,
Mattamuskrtt Wildlilfe Brofuge
PM Agricultural Best Management Pract ces,

NC Department of Aqricunlture, enroute
tour with frequent stops between Swan
Quarter and Washington

PH Holiday Inn, Washington

PM Dinner

FPH Fish Diseases: NC Division of Marine
Fisheries

Citizen Monitoring of Water Quality:
Pamlico-Tar River Foundation

Citizen Participation in Environmental
Regulatory Programs: NC Coastal
Pederation
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Priday, April 29:

8:00 PM Board Bus At Holiday Inn

B:45 AM Tour of Crab House

9:30 AM Tour of Texasqulf Chemicals Company

11:30 AM Lunch, Courtesy of Texasqulf Chemicals

12:30 PM Forestry Demonstration, Weyerhaeuser
Company

3:30 PM Return to Duke and Debriefing Session



INFORMATION MANAGEMENT

Information management is an integral portion of the APES program, to allow
public policy decisions on coastal issues to be based on information insteac
of intuition. The APES information management concept is deceptively simple
yvet innovative: the linking of existing data management systems into a
consolidated network. The implementation of this network will be a tedious
and costlv undertaking, yet it builds on the excellent geographic information
system already operaticnal at the Land Resources Information System in NRCD.

A challenging feature will be the integration of information across state
lines (Chowan, Pazsguoctank and Back Bay drainages in Virginia). Major features
are described below.

B Base Map

The base map for the APES study, linking gecgraphy and all possible
tabular data, will be the USGS 1:100,00C Digital Line Graphs (DLGs)
purchased by Region IV EPA and edgematched by EPA and LRIS. Similar
gquadrats will be purchased from Virginis portions of the study area, if
thev cannotr be gotten direcily from the State of Virginia. The 1:108,C000
scele DLGs are expected anviime from EPA. Base map overlays will include
soils, land use land cover and a varietv of point markers {(NPDES permits,
water supplies, etc.), and are delineated on the attached 1%87-88 data
management work plan (Appendix H). Work is already underway.

System Upgrade and Integration

de to support APES requirements is underway as part of a much
& being conducted by NRCD. A consultant will be hired t
fications for the overall database and system design, wi
the Technical Committee Information Management Subcommit
b
L=

=
i
Tl
-
E

2E.

oversight by
Regquests for
implementi

ids will be issued as soon as practical to begin
heir packags.

fre 1w |
18]

1

Stafliing

The Information Management Cocrdinator position established has been on
hold pending resclution of Dr. Rader's change of employment, but now will
proceed full speed. The successful candidate will probably be located
physically in LRIS to facilitate communication.
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MONITORING

The Clean Water Bill dictates two specific roles for monitoring:

1) bageline establishment, and

2) evaluation of mznagement effectiveness.
In our prouaram, these functions will be controlled by the new Technical
Committee subcommittee on Monitoring, chaired by Mr. Paul Wilms (DEM). APES,
DEM. USGS, EPA and DMF staff have produced a crude baseline monitoring plan,
to be refined by the APES Technical Committes (Appendix E). The major
features included are:

1} + continucus monitors sited at high-risk locations;

2} v basinwide water quality studies, especially in open water areas;

3}~ one-time surveys of sediment and fish-tissue toxics;

4 expansion of the existing ambient water quality monitering network;

s) emergency event capability; and

&) v implementaticn of a citizens monitoring network.

To this list must be added; as required by federal law:

7) red-tide monitoring program.

tical aspects of this program are the citizens monitoring and the
continugus monitoring networks. :

At present (8225,000-%33,000) = $180,000 is avsilable from EPA in supplemental

1987 funds for baseline monitoring expansion. Immediate needs for these funds
include:

1) red-tide monitoring (Tester/NMFS proposal; $22K):
2}  heavy metals sediment (Riggs continuation; §$34K);
) 3) citizens monitoring initiative (?, $30K-§50K); and
Woo4) EAV monitoring expansien (Thayer/WMFS, $12K).
The designation agreement milestones coming most guickly deal with monitoring.

The report summarizing existing monitoring systems remains incomplete and

overdue, as & result of staff transition. The finalized baseline monitoring
plan is due by the end of March.
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BUDGET

APES funds come from several scurces, from overlapping fiscal vesars {state vs

vs BPES), and present an unusual opportunity in mental gymnastics.
The following breakdown of funding sources, rezl and anticipated expense 1s
simplified accordingly.

B. Planning Year Funds: FY 1986

The cooperative agreement for these funds was signed on July 11, 19B6.
The amount of theé grant was $300,000, matched by NRCD 516,000 in salaries
and indirect costs. B&n additional %50,000 went to EPL Region IV for
program administration: the bulk of those funds were used to support
minute preparation for committee meetings (first Margaret Dobger then
Marguerite Duffy, SCI). The $16,000 inkind match is currently being
conselidated from NRCD staff hours, by verification of staff hours, to be
submitted to EPR Grants for verification.

The Flanning Year Funds are now virtually exhausted. Funds were used to
support Program Office functions through the first gquarter of the state
fiscal year 1987 (i.e., from July, 1986 to October, 1%87). Total program
office expenses during that time were as follows:

To 3/30/87 Grant Amount
Fersonnel 45,157.00 55,092.00
Fringes 9,8B6.73 11,.552.00
Travel 4,962 56 7,500.00
Equipment 2,332.27 2,500.00
Supplies 674£.08 1,000.00
Other (Telephone, etc.) 5093021 £,349.00
Total 72,605.91 B4,000.00

Additional fiscal expenses and commitments include:

Contractual Services

Dave Brower, UNC (Management Programs)® 5,00C.00
HC Coastal Federation (Feb. 14 meeting)” 4.,587.15
Elizabeth City State Univ. {Nov. 14 meeting)}* 8,113.27
WRRI {3 workshops on technical topics) 15,750.00
Verser (red tide persistence work) 24,887.00
Gary Smith, ECU (videotape slide show) 10,000.00
tan Riggs ECU (startup funds) 6,000.00
Dave Adams, NCSU (wetlands protection) 7,300.00
581 ,8B47.42
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({Ken Pearce's project was funded initially
through Planning Year Funds, but the $11,080.16
paid as of 9/3G/87 was repaid from FY 827 funds.)

Transfer teo Land Resources Information System

Database design (etc.) (transferred but not fully 40,000.00
expended)
Budgeted for database implementaticn g91,000.00

$131,000.00

Program Cffice Computer System 7,366.56
Sum of all items $222,819.89
Residual funds: $300,000 - 292,819.8B9 = § 7,180.00

An amendment to the MRCD cooperative agreement is necessary to consolidate
these funds.

B.

Federal Fiscal Year 1287

Federal funds from EPA in the amcunt of $%685,000 with a 5% grant-by-grant
match were available in 1987-88. To this was added 2 state budgeted
amount of (500,000, However, when finzsl legislative actien occurred in
July, 1987, only $375,000 was appropriated for this state fiscal year on
the grounds that cnly three quarters overlap the federal fiscal year
(that is $500,000/4 = $125,000/quarter X three cquarters = $375,000).
Therefcre, the full budget was was funded, as long as no more than three
guarters of state funds are expended by June 30, 1988,

The overall budget of the NRCD/EPR cooperative agreement for October
1888 to October 1, 1982 is shown on Figure . Please note that the
$15,000 "loss" in the grant was taken from the videotape/slide show line
item, which was replenished from residual planning year funds. The
cooperative agreement covers all administrative and information
management services, as well as the NRCD technical projects and $15,000
for newsletter preoduction.

=

Other cooperative agreements between EPA and the recipient organizations
(FWs, NMFS, ECU, UMC, Duke, NCSU, PTRF, KCCF) and between NRCD and USGS
cover all other projects. The purely federal agreements are interagency
in nature and do not require the matech stipulated by the Clean Water
Bill. However, all others require 5% local match (25% starting in
1588-8%), which is budgeted from state appropriations. It has proven a
formidable task to move such money to each organization, and the task is
still not complete.
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Figure 8

ALBEMARLE-PAMLICO ESTUARINE STUDY

BUDGET BREAKDOWN & JUSTIFICATION

(1) ADMINISTRATION

a. Personnel
Project Director
Clerk/Steno IV
Public Involvement
Coordinator
Data Management
Coordinator

Total

b. Fringe Benefits
(1) 18.357 of wages &
hospitalization
{2) Longevity Bonus for
Clerk/Stene IV

Total

c. Travel
Project Director
Public Involvement
Coordinator
Emergency Travel Fund

Total

éd. Eguipment
(slide projector,
screen, 2 desks,
2 chairs, 3 bookcases,
3 file cabinets, books)

e. Office Supplies

f. Contractual Services
(Batelle, 5CI)

FEDERAL

¥ 25,593
14,957
18,555

19,327

$ 78,432

$ 1,406

% 14,056

STATE TOTAL
$ 10,821 $ 36,414
6,325 21,282
7,B45 16,400
B,173 27,500
$ 33,164 $111,596
5 6,85 b 23,200
149 500
$§ 7,043 $ 23,700
¥ 24,377 3 » 000
1,486 5,000
B892 3,009

§ 851
$ 584
8 5,844

$ 2,000

¥ 20,000



FEDERAL STATE TOTAL

h. Other

Advertising & 351 $ 149 k2 500
Telephone 2,812 1,188 4,000
Postage 1,406 384 2,000
Frinting 1.757 743 2,300
Photocopying 1,408 594 2,000
Express Freight 211 gg 300
Room Rental 351 145 500

Total § B,294 $ 3,506 $ 11,80¢C
Total Costs $132,339 $ 55,957 $188,208¢

(2) DATA MANAGEMENT

{This activity is funded for this year purely by state funds. The
budget breakdown agrees completely with <-= approved budget for
the program already submitted to Office of Marine and Estuary
Protection.)

(3) INFORMATION ACQUISITION

a. Personnel

Marine Biologist I (30%) § 4,462 $ 1,885 $ 6,347
Assistant Directer, 1,432 606 2,038
Division ¢f Marine
Fisheries (5%)
Clerk (5.92%) 547 232 774
Marine Biologist I (1007%) 14,708 6,22 20,928
Total $ 21,149 £ B,043 % 30,082

b. TFringe Benefits
@ 18.35% of Wages & & 4,640 g 1,962 % 5,602
Hospitalization

c. Travel £ LEC . 207 3 53£
f. Contractual Services § 46,640 § 19,721 % 6o .36]
(Excluder device
project to Mariner's
Marine, Inc., as per
proposal already filed)
h. Other
Publications % 1,336 £ 564 $ 1,800
Telephone 70 30 100
Computer Charges 4,920 2,080 7,000
Local Government Cost 7,028 2,972 10,000
Share
Total % 13,354 £ 5,646 $ 19,000
i,k. Totzl Costs 86,272 $ 36,479 $122,751
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(4) PUBLIC PARTICIPATION

f. Contractual Services
(videotape/slide show
reserve)

h. Other
Typesetting/artwork/
printing (newsletter)
Postage (newsletter)
Total

i,k. Total Costs

Totals (1,2,3,4)

40

FEDERAL

§ 11,948

$ 10,543
$ 22,491

$241,102

$§ 5,052
3,566
891

§ 4,457
$ 9,509
$28%,945

TOYTAT
Al

% 17,000

12,000
3,000
$ 15,000
$ 32,000

$531,047



JUSTIFICATION

(1) ADMINISTRATION

a. Personnel
The unusuzal political sensitivity of local government
relations and the requirement for indirect supervision
justifies the salary level regquested for the Public
Invelvement Coordinator. Similarly, the challenge
invelved in synthesizing the planned datz management
svstem justifies the salary level requested for the
Data Management Coordinator.

b. Fringe Benefits
The current clerk/steno for the program has 17 years
experience in state government service and therefore
is entitled to an annual longevity bonus of $500.

c. Travel
The Project Director travels extensively in the
execution of his duties. Virtually every region of
the study area will be visited during the course of
the year. Roughly:

4 trips: Raleigh - Washington, DC @ $300 = %1,200
4 trips: Raleigh - Atlanta, GA @ $475 = 1,800
3 trips: To National Meetings @ $800 = 2,400
Instate Travel, 50 trips
{100 to 300 miles) @ $50 = 2,500
Total £8,000

The Public Involvement Coordinator will travel
extensively in the execution of his duties; Roughly:

2 trips: To National Meetings B £$800 = 31,600
1 trip: To Washington, DC @ $350 = 350
1 trip: Te Atlanta, GA @ §300 = 500
102 Trips Instate (50 to 150 miles) @ $ 25 = 2,550

Total 5,000

The Policy Committee has regquested an emergency

fund to reimburse non-federal, non-state employees
for exceptional travel expenses in the course of

the Albemarle-Pamlico Estuarine Study work. Funds
requested will cover approximately 30 trips from
various coastal points to Washington (NC), Elizabeth
City or Raleigh B $100/trip for a total of $3000.

d. Equipment
The funds requested will provide a slide projector and
screen badly needed in the pursuit of public education
throughout the coast ($400); two desks, two chairs, three
bockcases, and three file cabinets to equip the coffices
of the twec additional employees ($2700); and $100 for
purchase of reference books required for program
activities.
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(3)

£

n.

Contractusl Services

Invaluable services have been provided by SCI (under
contract to Batelle and EPA), including meeting
set-up, minute preparation, and a variety of
administrative services. The amcunt requested will
maintain a minimal level of such services for the
coming vear ($20,000).

Other

Telephone usage has been very high and will be even
higher as new offices are added and additional outreach
efforts are initiated ($333/month, including installation
of two additional instruments). "Printing" in state
parlance includes photocopying conducted by the state
printing office ($2500). Room rental is required for
administrative committee meetings outside of Raleigh

($500).

INFORMATION ACQUISITICN

ca

Travel

Information acquisition-related travel will inecluding the
following expenses:

L trips: Morehead City - Raleigh B 300 miles
2 trips: Morehead City - Wilmington 2 180 miles
3 trips: Morehead City - Washington @ 160 miles
2 trips: Morehead City - Elizabeth City @ 300 miles
3 overnights @ §52

4 breakfasts, 4 dinners @ $13/day

Contractual Services

The Policy Committee for the Albemarle-Famlico
Estuarine Study has approved for funding a project
proposea by a for-prefit corporation, Mariner's Marine,
Inc. This propesal was the only response to a specific
call for proposals item (99 total proposals received), for
which over 500 reviews were conducted. Notice of this
call for proposals was carried in five newspapers in
North Carelina and Virginia, including two statewide
papers in North Carolina and one in Virginia. The
pressing nature of the topic reguired timely actien,
and the Mariner's Marine proposal was selected for
funding by the Policy Committee. The propeosal has
already been provided to EFA. An oversight commitiee
composed of APES, National Marine Fisheries Service,

NC Division of Marine Fisheries, and US EPA personnel
has besn convened to assure rigorous execution of the
contract.



h:

(%)

Other

Funds requested for "publications' will be used for
artwork, layout, and printing for technical

reports ($1900). Computer charges will be generated
during extensive manipulation of very large data
bases, and constitute the largest single charge for
one project (total of $7000). The local government
cost share represents a contribution to allow a very
poor but crucially located county to complete its
detailed soil survey. This county contains large
areas of valuable fish nursery areas, yet resource
management has been conducted in ignorance of this
basic parameter. The money will be provided through
the Division of S5c¢il and Water Conservation directly
to Hyde County ($10,000]}.

PUBLIC PARTICIPATION

£

h.

Contractual

4 reserve of §17,000 has been requested for the

preparation of a videotape and slide/tape show by a
university contractor. The project was not able to be
included in the cooperative agreements reguested because

of administrative problems on the university end (dealing
with release time for the proposed contractor). If that
problem is resclved, a simple contract will be executed.
Otherwise, additional proposals will be solicited to add

to existing proposals from other agencies, and the Citizens'
Advisory Committee's will determine which activity to fund.

Other

Printing ($12,000) and postage ($3,000) funds will be used
to produce a guarterly newsletter for the program.
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PART IV. PROGRAM NARRATIVE
5b.

This request for funds represents a2 continuation of an existing multi-agency
state-federal program, operating under a cooperative agreement dated 7-11-86.

This reguest will fulfill major program functions in the topical areas of
administration and data management, with minor contributions in the areas of
information acquisition and public participation. Most of the program activities
in the latter two areas will be accomplished by institutional arrangements and
fiscal teols to whieh either the State of North Carelina or the U.5. Environmental
Frotection Agency are not parties. These documents are being provided under
separate cover as evidence of program completeness, but do not require both

State and Federal approval.

Accomplishments to datey
1} Estasblishment of propram administrative boards ( Policy Commic 2=
Technical Committee and two Citizens Advisory Committees.
numerous subcommittees)

2) Esteblishment of Program Office on Movember 1, 19 8%.

3 Completion of draft and finzl workplans and summary reports bv
April 1, 1987,

%) Receipt of ¥ proposals by May 1, B 87, and completion of peer
review by over 300 outside reviewers by May 22, B 87.

2 Sponsorship of a public meeting on February 14, 1987, which
atcracted over 600 participants.

&) Presentation of program information to national forums in April, 13 8
and May, 19 87.

T

7 Completion of a comprehensive data management plan by Mav 22, 1427
Funding requested here will:

Ll Begin implmentaticn of the information acquisition program

3 Begin implementation of the data management program for the study

3) Fund a satellite office in the coastal region with a staff person
dedicated to public involvement.

4) FPrepare a comprehensive public involvement plan
5 Initiate a quarterly program newsletter

6) Continue program administration.
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STATE OF NORTH CAROLINA AND US EPA

FPURPOSE: As stated
PERIOD OF PERFORMANCE: (to September 158%)

FROJECT OFFICER: Ted Bisterfeld

5.0.W.3

7. The State (in cooperation with EPA, Policy, and
Technical Committees) will establish and operate the
Data Management Sy:"es for the program, as describe

the work plan for the Albemarle-Pamlico Estu
Study.

8. The State (in cooperation with EPA, the Policy and
Technical Committees) will administer the prograr fror

the westablished program office, according te the
administrative budget attached.

9. The State will execute investigations described in the
attached proposals, as listed below:

o Hyde County Soil Survey Cost-Share (Sides, DSWT®
o PNA analyses (Street, DMF)
o Stock assessment (Street & Mercer, DMF)

Schedule Summary:

December 1 - Quarterly report
March 1 - Quarterlv report
June 1 = Quarte-ly report
July 1 - Draft annual report
August 31 - Final annual report



The overall budoet breakdown by activity for this fiscal year is:

Administration (includes Public $18B,2956 15.8%

Involvement Coordinator)
Information Management 188,000 15.7%
Public Involvement a5, 000* 7.9%
Information Management 723,681 60.6%
$1,194,977 100.0%

(*Includes $10,000 from Flanning Year Funds)

The total program impact, including match from USGS, NMFS, and FWS is
about 5$1.63 million.

This budget is already out of date in some respects. The Information
Management Coordinator has not been hired and the Data Management
Coordinator started at & lower salary than the mid-range budgeted, for
sevings of about $27,000 depending on actually starting dates and
sglaries.

. Federal Supplemental Funds, FY 1987

Additional funds are now available from EPA (from the 1/2% construction
grants passthrough in the Clean Water Bill) in the amount of $225,000.
This meoney is earmarked for two specific activities:

1) expansion of the baseline menitoring program; and

2) determination of consistency of federal-sponsored environmental
management programs.

Rob Nicheols of Research Triangle Inetitute has an approved project to

conduct activity #2, as soon as funding mechanisms are completed.
Activiry #1 should include the following, as soon as possible:
;|

1) amendment to ECU to cover Riggs heavy metal monitoring ( $34K);

2) amendment to NMFS/EPL to cover Pat Testers reguired red-tide
monitoring scoping work { $25K);

3} citizens monitoring expansion to PTRF { $15K) to lead into
full-blown implementation in 1588-89 at the 100K level;

4} continuous menitors in conjunction with USGS work on flow;
plus cother elements of the Baseline Monitoring Plan, when it is adopted.

Local match money will be reguired at the rate of 25%. Either new
appropriations or reprogramming of 1987 state funds would be required.
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Prospects for 1888

EPR offici

3 51 gt 1988 program funds will exceed expectations,
Hormal funds will be abou
& 304

$1.2 million from EPR alone. Additional
E-3500K are also available il match can be

':_J |‘r it

provided at 23%).

The two-year special APES preovision is last year's state budget had APES
at $500,000 in this wyesr, with provisions for more funds if federal money
was being lost due to lack of match. That situation clearly applies.
Match to EPZ alone would be about:

$ 78% for supplemental 1987

$400 for regular 1988

$100% for supplemental 1988 (assuming $300K)
£125K deficit from 1987 budget)

$700K iotel metch reguired for EPA

I expect ons-guarter's worth of the §575X could be "slepped" into
1989-1990, reducing the total to 700K - $£145K = §555K.

However, it should be noted that USGE has additional 30/50 coopsrativ
funds availskble for every dollar in reason that can be broucght to bes
this project. While EPE now says it will gladly match USGS funds, th
U2Gs funds must be matched at least through state coffers. We have
suggested te USGS that matching funds in the $250K range would be L
minimis expected. The bettom line is: $800K in state money could e
be doubled or guadrupled through this program. The other bottom lin
off year fungs are usually lean for expansion items.

[ _.|"

[iH I-"I i
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BUBLICATIONS

The following publications are available {or in preparation) from the
Albemarle-Pamlice Estuarine Study:
NO . short Title Author/Editor tatus
E6-01 Existing Management Programs  Brower (UKC Being reprinted
B7-01 Source Document Rader et al. Available
(APES/NRCD)
B7-02 Workolan Rader =t al. BRvailakle
(RPES/NRCD/etc.)
87-03 Proceedings: Medeling Workshop Stewart/Duffy In Preparation
{WRREI/SCI)
87-04 Procescings: Remote Sensing Stewart (WRRI) In Preparaticn
Workshep
87-05 Eroceedings: Fish Disease tewart (WRRI) Being printed
Workshop
B87-06 APEEZ (CZM BT) Radsr {(APES/NRCD) Lvzilable
88-01 Monitoring Metworks BRPES staff in Preparaticn
88-02 Baseline Monitoring Rader et al. Draft hvailable
Expansion
a88-03 Citizen's Guidsbock Kennedy Draft Available
(RCCE/Ses Grant) 4/B8
BE2-D4 Status Report: 3/88 Rader (APES/NRCD) hvailable
8B-03 {Beaufort County Magazine Rader (APES/NRCD) In Production
Erticle)
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RECOMMENDATIONS

The change of directors seems a propitious time for introspection and

resvaluation. Therefore, as I exist from formal duties as project director, I
offer the following suggestione:

Bdministration

1. The electronic bulletin board being developed by EPA should be joined as
soon as possible (i.e., budget for a meodem this year).

2 Interns should be funded for this year At $1,000-%1,5000 for a three
month period, immense returns can be nbtaineﬂ. (Cne excellent candidats
suggested the idea.} The Technical Committee Subcommittee con Standard
Cperating Procedures should develep the procedure as soon as possible fer
the summer.

48 An Rlbemarle-Pamlico foundation should be considered to provide a
mechanism for private sector funding or coordinated, basinwide funding
for public invelvement projects (e.g., citizen's monitoring).

4. The SCI/Duffvy contract should be completed as soon as possible.

Technical /ITnformation Acouisition and Monitoring

1. Investigator relaticns is hampered by the cooperative agreement process
(i.e., one per institution). Accordingly, quarterly reports are not
being filed &s needed. A specific form should be prepared by the progranm

ffice and distributed with a deadline to all Principsl Investigators.

s ARll proposale rece
distributed to Fol

Advisory Committes

ived should contain cne page executive summaries to be
icy Committee, Technicel Committee; and Citizens'
=

e Several immediate nesds are evident, and funding should proceed as scon
as possible. Specifically:

-
L

¢ Stan Riggs heavy metal monitoring (3$34K, 1987 supplemental funds £
monitoring, by amendment of the ECU cooperative agreement).

B FPat Tester red-tide monitoring ($25K, 1987 supplemental funds for
monitoring, by amendment of the NMFS/EPA interagency agreement).

C. Roger Rulifson striped bass egg viability monitoring ($16K, 1987
supplemental funds, by amendment to ECU cooperstive agreement).

D. Bill Hassler, historical striped bass data (512X from 1988 funds).

E. Rob Nichols, management effectiveness ($35K[?)], by new grant to RTZ
from 1287 supplemental funds).

don Thayer, SAV monitoring expansion ($__, from monitoring 1987
=
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4. A ranidéd response program should be produced with specific administrative
procedures. (See Budget Section)

5. Reviews of proposals should continue to involve the previously ad hoc
Peer Review Committes so as not to lose the unsurpassed academic
credibility it contains. CAC's feel strongly that at least one and
probably two citizens (one each) should be members of this body. (Dr.
Chesson, Mr. Carter, Dr. Larkin, and Mr. Stallings are the logical
choices as current Policy Committee cor Technical Committee members).

6. The survey of existing monitoring programs should be completed as scon as
pos=sible.
x 8 A separate but contemporaneocus process should be established for renewal

proposals, based in part on performances in the first year.

B Workshop/working group recommendations should be included to frame thics
year's call for proposzls.

9: CFP's should be issued by early April if staffing allows.

1D0. Summaries of results of technical projects should be presented in a
public forum on a&n annual basis, and to the Poliey Committee/Techniczal
Committee/Citizens' Advisory Committees at least as often.

11. The required non-technical summaries from each project should be
accumalated and published widely.

12. The Workplan for the study should be updated on an annual basis,

incorporating both public and technical comments.

Public Involvement

l. The citizen's monitering network is an immediate "must". I suggest
irmmediate expansion of the existing sceping study te PTRF of about
$15-20K from supplemental 1987 funds, with a charge te the Technical
Commitiee monitering subcommittee to implement a full blown program by
June-July {(at about the 360K-$100K level per annum). A coordinator is
essential: 1 suggest the position be housed in the MRCD regional office
at Washington if space is available. I also suggest that a team of DEM,
Divisicn of Water Resources (Streamwatch) and APES personnel be convened
to work out the detzils of the best administration, to complement PTRF
recommendations fer on-the-water implementation. I believe this item
provides the perfect wehicle for public involvement at this stage.

2. Rn estuarine version of the "Guide to Streamwalking" should be produced
as scon as possible, with a general section and an estuary-specific
section (perhaps modeled after the Chesapeake Bay tributary sheets,

expanded. )

: The State of the Estusry booklet requires modest additional funding to
cover proper configuration ($3,0007). Frank Tursi is a sensible
suggestion for the author.
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mpre hensive public involvement plan should be produced as socon as
= incorporating the pieces described here, with the specific
the Citizens' Advisory Committess.

" [—3
iDle,
Lo 0f

itizens' Advisory Committees should take the lezad on directing
c awareness building activities.

The Citizens' Rdvisory Committees should regquest specific operating funds
administered through the public involvement coordinater.

ABccountability in NRCD field offices can be greatly enhanced using the
public invelvement coordinator as a point of first contact.

Budget

I

.

Lad

Programmatic match should be encouraged ar EPR instead of grant-by-c=ans

A grant amendmenrnt is necessary to consolidate residual planning year
funds (2bout §7,000).

B grant amendmernt could be executed at the same time to reprogram salary
moneys not spent (depending on the new director's salary and startinc
date andé the infcormetion managsment coordinstor's salary and startine
date).

Reprogramming of 1987 state appropriations should be investigated to
cover supplemental fund cost-share. The current HRCD/EPR split is
55%/45% z= opposed to the 5%/95% or 25%/73% required.) Information
management is 100% state at $i88,000 for FY 1987-8B8 (X .75!).

State indirect costs for the new cooperative agreement probably must
added (&ndy Kleitseh, per com.). Costs asre real and high, and some
reglisiic figure must be included next time.

i1

Indirect cost rate policy must be clearly established--as opposed ic
hodgeoodoge we considered this past year. I recommend total cosl * zrsu:
total product, without regard to indirect costs. ECU, for example, "=-
committed to 0% indirect cost on state money andé 10% or salaries and
wages for federal--a major breakthrough.

Hercic efforts to fund projects should be avoided--every single one
caused immense procurement, media or investigator relations problems
Blternatively, a rapid response fund should be created with specific
administrative procedures. (1 believe Narragansett Bay has done this.)
$50X might be & reascnable amount.

The evidence for the NRCD $16,000 match for the Planning Year Grant is

being assembled, and should be wisibly filed with EPR grants to keep the
auditors happy.
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APPENDIX B

DRAFT
RECOMMENDATIONS OF THE STRIPED BASS WORKING GROUF
ALBEMARRLE-PAMLICO ESTUARINE STUDY

Existing information must be consolidated so that long-term, historical
datasets are not lost.

A. Dr. William Hassler's original data should be consclidated and
computerized at APES expense, with clear credit to Dr. Hassler and
his colleagues.

B Historical collections of scales (and other hard parts) should be
identified and made available for comprehensive scale studies.

C. Bistorical hourly flow data for the Roancke Rapids Reserveir shouléd
be obtained from the Corps of Engineers and computerized,
1930-present.

Long-term datasets should be continued, regardless of who acrually
conducts the work, using the original data collection sites and
protoccls.  Agency cooperaticn (and immediate action) is reguired to
avoid missing this field season. Specifically, recreational creel
surveys and egg viability surveys in the Roancke River should be fundec
collaboratively by APES and Wildlife Resources Commission, and conducted
by WRC personnel. ODivision of Marine Fisheries should continue Albemarle
Sound landings surveys.

A synoptic, correlative study should be conducted to evaluate the gross
crder, relative contributions of various factors to striped bass
population declines. Specific factors should include: flow modification,
water cuslity factors, food chain effects, population dynamics and

Effects of medification of the flow regimen in the Roancke River on
spawning success and larval development should be conducted.
Particularly useful information would include:

A. Relationship between "peak power generation” and spawning activity;
B. Relationship between temperature and spawning activity;
.. Determination of river stage and corresponding flow rates where

flood plains are inundated.

D. Estimation of flows reguired to "flush" deep holes in the riwver,
especially the delta.

Ex Estimation of flow rates capable of "premature" transport of larvae
into Albemarle Sounds.

]

Estimation of effects of changing flow regimen on phytoplankton and
zooplankton population structures.
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APES Striped Bass Work Group Recommendations (Draft)
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Estimation of optimal flow regimen in the Roanoke River, for striped
bass as well as infrastructure and waste disposal purposes (NMFS-led
effort underway--see Dr. Chuck Mancoch). This effort should address
both minimum and maximum flows.

Estimation of the effects of all current and proposed water
withdrawals and discharges on the flow regimen in the Roancke River.

Water quality effects on egg viability and larval survivability should be
undertaken, specifically:

A,

"

"y

Expansion of existing water quality monitering. Continuous monitors
for flow, temperature, conductivity and dissolved oxygen should be
installed in critical lecations toc give detailed resl-time
information.

Continuation of dissolved oxygen depth profiles for the Roancke
River delta and western Albemarle Scund during summer high
temperature pericds, to document bottom-water anoxia. Deep holes
should be included in this.

hnalysis of historical trends in pesticide and contaminant loadings

Completion of contaminants survey in the region (U.S5. FWS underway).

Evaluation of plankton sensitivity to water quality changes (by
bicassays of zooplankton and possibility phytoplankton).

Evaluation of pesticide and other toxicant effects on egos and
larvae (Al toxicity underway by Dr. Roger Rulifson).

Analysis of long-term oxygen demand effects of crganics from swamps,
paper mills and municipal wastewater treatment plants.

The significance of food chain modification should be evaluated,
especially for larval striped bass, to augment existing work by Dr.
Rulifson and work planned by the WRC for 1988 in the Tar-Pamlico and
Keuse system, specifically:

A.

knalysis of feeding behaviors of larval striped bass in relation to
zooplankton diversity, abundance and size structure.

Evaluation of zooplankton biomass and productivity, to estimate
larval production capacity in the Roanoke River.

Estimation of competition with other fish (especially white perch)
during the critical larval stages.



APES

Striped Bass Work Group Recommendations (Draft)

Lat
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nalysis of adult feeding relationships.-

B Evaluation of spatial relationships between striped bass larval anc
preferred prey organisms and effects of modification of flow and
other ecological determinants on these spatial patterns.

Population modeling (either theoretical or empirical) should be used to
evaluate the significance of modified mortality rates at variocus life
history stages due to different factors.

A, Effects of modified age/size structure at time of spawning on eg
viability and larval survivability should be estimated. ompari
between successful Dan River stocks and depleted Roancke River
stocks should be conducted, especially for eggs
{nutrition/physiclogy).

B. Fishery independent tag studies should be undertaken to evaluate
stock sizes.

Migration and movement patterns of subadult and adult fish should be
documented to locate the large fish during predicted temperature/oxygen
"scueeze" events and alsc to evaluate the degree of isclation of the
lbemarle/Pamlico stock from the oceanic/East Coast stock. Radic or
lirasonic tags should be attached to large adults on the spawning
rounds and followed.

Effects of total meortality of striped bass due to commercial and
recreaticnal activities should be estimated. Numbers compiled by the
Emergency Striped Bass Task Force should be examined to document
overfishing relationships.

Potential management strategies (including possible moratoria and
modifications of gear and season for both the commercial and the
recreational fishery) should be examined to estimate economic effects a
likely effects on striped bass populations.

A. Improved targeting of white perch in the mixed species Albemarle
fishery is desirable.

B. The efficacy of the existing stocking program should be evaluated,
including economic, environmental and social consequences.

The Albemarle-Pamlico Estuarine Study and the State of North Carolina
should ask VEPCC to regulate their discharge regimen this spring to
correspond with that recommended by the Task Force on Optimal Flows in
the Roanocke River being chaired by Dr. Chuck Manooch. This action shoul:
occur immediately because of the proximity of the spawning seascon.



APES Striped Bass Work Group Recormmendations (Draft)

12. The Albemarle-Famlico Estuarine Study and the State of North Carolina
should work for Outstanding Resource Water classification by the
Environmental Management Commission (or other rigorous water quality

dw

rotection) for the Roancke River. Priority uses should shift from power
generation, water supply andé flood control to maintenance of biolegical

productivity.

13, This group should be convened at least annually te review proaress,
facilitate communication and recommend further funding actions.

Quote for the dsy, by Dr. Johr Merriner, echoed by Dr. Cynthia Jones: "Ne
fisk, no fish."
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During the naxt five years, approximalely 85 million
will be spent by federal and state agencies to fiod ways to
better manage the Albemarte ard FPamlico estiaries. This
initiative will evaliate the current stalus of Athemarle and
Pamiico sounds and resull in the development of strateqies
lo ensure their fong-lecm productivity

A day-long conference is being held to inform and involve
citizens fram throughout North Caroling in s new profect
This meeting will be the public's first major opportunity fo learn
about this inffiative, to make suggeslions aboul its priorities, and
to recommend public-education and invalvement programs that
should be funded as part of the estuarine management efforts,

Limited funds have been provided by the Appalachian Reqional
Commuttes of the Sierra Club to provide mifeage reimiursements
for eitizens who wish to parlicipate in this conference. These funds
are only available lo ciizens who do not have an organization lo spon

sor thewr travel Application for this fravel assistance can be made by
calling 919/946-7211. When you call, feave your name, address, phone
number and estimated miteage to and from the conference on the
answaring machine.

AGENDA

8:30-9:30 Registration and Coffee

9:30-9:50 The Welcome
James P Blanton, President, Beaufort County Community College
Michael Orbach, Chairman, N.C. Marine Science Council

9:50-11:15 Overview of Albemarle-Pamlico Project

Moderator, John Costlow, Chairman, N.C. Marine Fisheries Commission

Federal Strategy for Maraging Estuaries: Jack Ravan, Regional Administrator
Region IV, ULS. Environmental Protection Agency

North Carofina’s Focus on the Atbemarie-Pamiico Region

5 Thomas Rhodes, Secrelary, N.C. Department of Natural Resources and
Community Development

Fstuarine Resource lssues in the Athemarie-Pamiice Region: Dowg Rader. Project
Caordinalor, Albemarle- Panlico Project

[1:15-12:30  Panel on Citizen Participation in
Estuarine Programs— Other Experlences

I
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I

Muoderatar: Michelle Hiller, ULS. Environmental Protection Agency. Washington, D.C
Fanel, Fran Flanigan, Citizen's Project far the Chesapeake Bay, Battimore, Md
Richard Klein, Save Our Streams, Annapolis, Md., Afan Hankin, Lloyd Center for
Environmental Education, Dartmouth, Mass : Trudy Coxe, Save the Bay
Providence, R.f

12:30-1:45 Luncheon

Speaker: The Honorable Wafter B Jones, Tst District Congressman and Chairman
of the Committee on Merchant Marine and Fisheries

{Lunch will e provided for those who preregister by Feb. § Otherwise participants
can find a restaurant in nearty Washington. )

1:45-3:45 Estuarine Management Workshops
What dn we need to know? (Information needs)

How do we use whal we know? (Poficy development)
How do we gqel involved? (Cilizen participalion)

2:45-4:15 Resuwlts and Recommendations of Estuarine
Management Workshops

4:15 Adjourn

REGISTRATION FORM

Name - - iy

Address _

City
Stale 2ip code
Affifiation(s) _ e

Phane Number i I
Registration must be complete by Feb. 5 fo receive a free
funch and any malerials that will be distributed lo
participants, Travel reimbursement may be arranged by
caling 919/946-7211 Relern the regisiration form o

Athemarte.Pambico Conference
Aeqguraal Develogment Institiin
Fast Carpding Univeesity
farpeeneiln. WG 27834 4353
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Appendix D

December 15 - Crace-BCMAG

Citizen participation in water quality monitoring
of the Albemarle/Pamlico
estuarine region is well underway. This is a significant
opportunity for concerned citizens to become -involved in and
contribute meaningfully to the protection of our water gquality. It
also means a long term, and economical source of realiable baseline
data that will be useful to the scientific and regulatory communities
in assessing management alternatives. And, perhaps most importantly,
it means a network of informed "watchdogs"™ who can provide an
effective first-alert system for spotting emerging problems.

OQur first task in developing the project for the Pamlico was to survey
existing programs around the country and then establish the parameters
and methods for our watershed. We studied programs that are currently
operating in Delaware, Rhode Island, Maryland, Virginia,
Massachusetts, Michigan, Minnesota, Illinois, Vermont and New
Hampshire and Nova Scotia, Canada.

One of the first established and most extensive of the estuarine
programs is the Citizens Program for the Chesapeake Bay, Inc. (CPCB).
The CPCB was started in July of 1985 as part of a Chesapeake Bay
Program public participation grant from the Federal Environmental
Protection Agency. The initial pilot program was designed to
determine if citizens could collect scientifically valid data from
nearshore stations and whether these dataz be used to help document
changes in the main tributary. They also set out to determine the
most reliable sampling procedures, reporting formats and data
management systems for a volunteer program. The CPCB hoped to be able
to provide the feasibility of a permanent bay-wide citizen monitoring
network as part of long-term management strategies. The program has
been successful on every count and now serves as an example for many
fledgling programs throughout the coastal area.

Today about fifty Chesapeake volunteers monitor fifty nearshora
stations along two major tributaries of the Chesapeake: the James
River in Virginia and the Patuxent River in Maryland. Each monitor

measures five water quality parameters at his site weekly, throughout
the year.

By necessity, the methods used by the Chesapeake

volunteers are much less sophisticated than those used in government
and research monitoring programs., However, the values obtained by
CPCB volunteers, in most cases, are comparable to those obtained by
government monitors at adjacent sites., The reliability and scientific
validity of the data is due, in part, to an extensive quality

assurance plan designed and implemented by Kathy Ellett, CPCB project
coordinator.

Ms. Ellett says their data is most useful in helping to track
developing trends in the bay tributaries. Also, in at least one
instance, the Maryland Department of Natural Resources is using data
collected by volunteers to augment or supplement the more limited
agency monitoring activities. By using volunteers they are able to



expand the monitoring to include more stations, more frequently, on a
vear-round basis,

Another well established estuarine lay monitoring program has
been carried out by wvolunteers in Rhode Island. The Salt Pond
Watchers got their start as a project of the University of Rhode
Islend Sea Grant program, in September 1985. Since that time over
thirty volunteers have been measuring water quality parameters every
two weeks, from May through September, in seven coastal salt water
lagoons. They record water depth and temperature, weather, and field
observations. They also sample for dissolved oxygen, nutrient
concentrations (nitrates and phosphates), chlorophyll (an indicator of
elgae concentrations), and fecal coliform bacteria (an indicator of
fecal contanmination). The nutrients, chlorophyll, and coliform

szmples are sent to laboratories for analysis by professional
technicians.

The Salt Pond Watchers have met with tremendous success and
their work has been well received by area management agencies.
Tarough their monitoring of coliform bacteria they were able to show
that bacterial contamination of several of the ponds exceeded safe
shellfishing levels during the summer and fall and, in some instances,
even exceeded safety

standards for water contact sports.

Rhode Island's Department

of .Envircnoental Management (DEM) was able to use the more extensive
field data provided by the pond watchers in establishing policy for
possible shellfishing closures, DEM alsoc requested the help of the
pond watchers in conducting a shoreline survey to identify wastewvater
discharges. Also, their Coastal Resources Management Council (CRMC

plans to use pond watcners data in the evaluation of permit and
planning decisions.

These programs are some of the larger, well established ones
responsible for monitoring in estuarine systems. However, there is
work being done in N.C. a&s well. The North Carolina Division of
gnvironnental Management's Stream Watch program has been fostering
interest in water conservation for years. The program encourages

local citizen groups to adopt a stream, river, or lake and to take
responsibility for protecting and promoting it.

Stream Watch has provided funds to some organizations for
stream monitoring projects. One such project is a group of property
cWners on the Chowan River. Members of the Arrowhead Property Owners
Association near Edenton, NC have been monitoring along the Chowan and
one of its
tributary creeks since 1982. They collect data once a week from May
through September, testing for temperature, pH, salinity, dissclved
oxygen and phosphate, nitrate and ammonium concentrations. The
conitors also try to keep track of the algae bloom conditions in the
;:owan by reporting an Algal Index for each site. The data obtained
is reported to and filed by DEM at the Washington regional office.

Many other groups have shown interest in participating in lay



monitoring programs throughout the area. The Neuse River Foundation
in New Bern wants to start a lay monitoring program to cover sections
of the Neuse and Trent Rivers. Also, a group of concerned citizens at
Fairfield Harbor (on the Neuse) have begun

plans for a Stream Watch affiliation there. Vann Latham, & retired
mathematics teacher, has recently applied for a Stream Watch grant for
monitoring aloeng the Pungo River.

It is indeed evident from the long list of successful 1lay
monitoring programs already in existence that citizen volunteers can
contribute meaningfully to any water quality management program.

The Albemarle/Pamlico Estuarine Study has already funded PTRF
for the development of a citizens program on the Pamlico.
An experienced water quality technician at East Carolina University
and at North Carolina Phosphate Corporation, I have been
hired to supervise the PTRF project.

PTRF staff has conducted an exhaustive review of
existing lay monitoring programs. We have made contact with the
coordinators of these programs and have sought their advice on the
procedure for setting up & lay momnitoring program. We have met with
several government agency water guality professionals seeking their
input in developing a monitoring scheme that will mesh well
with existing agency monitoring efforts.

Dr. Doug Rader, project coordinator for the APES, is an
excellent source of both information and inspiration. Dr. Rader
believes that the citizen participation programs have great potentisl.
He foresees an interlinking network of small citizens groups
throughout the study area that will eventually form the backbone of =2
vast first-alert system for our watershed. He stresses that the
volunteers should not only be well trained to perform technical
measurements, but should learn to recognize warning signs for
potential problems. They should be able to respond to critical
situations by knowing what, if any, immediate actien to take and who
to contact in these cases.

Dr. Rader also notes that in order for the efforts of citizens
moenitoring groups to be well received, three important criteria must
be met. They are: (1) The volunteers must receive good, thorough
technical training. There must be standard procedures for every test
and all volunteers must know and practice them; (2) There should be =2
good program for guality coentrol. This is to insure that the dats
collected is consistent, viable scientific data; and (3) There must be
an approved system for calibration of the methods used.

In order to be sure that our program meets these criteria the
PTRF staff has enlisted the help of a support committee of scientists.

The committee members are: Dr. Stan Riggs, Department of Geology,
ECU, chairman; Dr, Vince Bellis and Dr. Graham Davis, Department of
Biology, ECU; Dr. Don Stanley, Institute of Coastal and Marine

Resources, ECU; Dr. Barney Kane, School of Allied Health Sciences,
ECU; and Dr. Bob Crounse and Dr. Jacky McGinty, ECU school of



Medicine.

The science committee met initially in August 1987.

It was agreed that obtaining data on some basic

parameters such as dissolved oxygen, salinity, temperature and pH on a
frequent basis could help to isolate the interactions of these
variables that preceed fish kills. They also suggested that fecal
coliform data could be useful. They felt that such data would £fill =
gap in the existing data base.

Having completed scoping the available resources and existing citizen

programs, PTRF staff has decided upon parameters, methods, and number
of stations.

The science committee discussed several options for the location of
sampling stations. Dr. Donald Stanley, & long-time Pamlico River
researcher, felt that tributary creeks had been neglected by earlier
and current monitoring schemes. The committee concurred that a major
focus of the PTRF would be the tributaries. Sampling protocol and

potentials for future expansion of monitoring were also reviewsd by
the committee.

Water temperature, ph, salinity, dissolved oxygen and turbidity
(measured by secchi disk determination of limit of visibility) are the
parameters selected for our program.

Each of these parameters are important. Temperature is an

influential variable in many aspects of water chemistry and bioclogy;
it affects the stability of compounds, the rates of chemical
reactions, density, inversions and circulations of the water.

Ph is a measure of the relative acidity or alkalinity of water.
Measured with a simple color-comparator kit, fluctuatioms in ph can
have significant consequences for the living resources in an

estuary. Salinity, which has been declining in recent years in the
Pamlico estuary, will vary in the Pamlico from 0 parts per thousand of
water to 17 ppt near Pamlico point. The gradient created by the
mixing of fresh river water and salt water from the Sound is a
determinant in the distribution and well-being of most of the
estuary's living rescurces.

Dissolved oxygen (DO) is another important variable that our
volunteers will measure. DO levels below 3-5 ppm will not allow many
species of fish or plant life to survive., Low DO levels are

thought to have been a key factor in the various diseases, kills and
other symptoms of stress in the Pamlico in recent years. OQur monitors
will use a micro-Wimkler titration kit to measure DO.

The final parameter that we will study is the limit of visibility. AQ
secchi disk test is a good measure of turbidity in the water.
Turbidity is increased due to the suspended sediments; large amounts
of suspended matter can interfere with the penetration of light in the
water column. Sufficient light penetration is essential for the
adequate photosynthesis by aquatic plants. If turbidity is excessive
and light is insufficient, the subaquatic vegetation may disappear

and a vital source of food, nursery habitat and shelter is lost to

o P



estuarine wildlife.

PTRF volunteers will also be doing some fecal coliform sampling
on a monthly basis. Steve Jones , of Environmental I Laboratory
(Greenville) has
donated this service to PTRF for 10 stations once a month for one
year. The presence of high fecal coliforms is an indication of
contamination from human and animal wastes. Failing septic tanks,
inadequately treated sewage, animal-waste lagcons cau all be
responsible for such contamination. This is one parameter that has
not been very widely monitored in the Pamlico te date.

We are also beginning to expand up the Tar River
into the fresh water. In this portion of the system the parameters
will be slightly different; here we will also measurs nutrients,
nitrates and phosphates. It was the consensus of ou science
committee that measuring nutrients in the Pamlicoc was extranneous,
There is already over $75 thousand spent annually tc¢ measure these
elements in the estuary but not in the upper Tar. Secondly, the
measuring
devices which might be uitﬁin our budget limitations were
wholly inadequate for salt water areas,
In the estuary nutrient levels are so small that
only very sophisticated measuring techniques will isnlate the
fluctuations. On the converse,
nutrient levels are expected to be higher in the Tar River and
therefore less expensive measuring kits would suffice.

On March 26,1988, a training workshop for volurteers will be
held,

The volunteers will be
eguipped with materials and kits to measure each

of the aforementioned variables. They were trained in the procedures
that each must follow carefully. Data

collection will begin by the volunteers in early April.

After the volunteers are experienced and the p vgram is well
underwary,

quality assurance will continue to be

a major consideration. The PTRF staff plans

to follow closely the fine example set by Kathy Ellett and the
Citizens Program for the Chesapeake Bay in this regard.
Without a good quality assurance plan the program will surely

suffer, It is the volunteer, though, who is largely responsible for
making the plan work.

PTRF staff has every reason to believe that our own local
volunteers will do the same fine job that has been done elsewhere,.
Dr. McNaught has already
gotten an enthusiastic response from many PTRF members who are excited
Ehout the prospects of the new program, According to McNaught,

Several individuals from various locations along the Pamlico and
throughout the estuary, have been anxiously awaiting the opportunity
to contribute to this program. The individuals with whom I have



spoken understand what participation will entail and seem to
have the necessary desire to do the job."

It is obvious that a pilot lay monitoring program must be a
fairly limited undertaking in terms of both geography and the type of
data collected.

Once sampling is underway, the possibilities are endless. We will
certainly try to expand the program both geographically and in terms
of the parameters sampled as soon as

project coordinators have made any necessary adjustments.



Appendix E

FIRST YEAR TECHNICAL PRCJECTS

ALBEMARLE-PAMLICO ESTUARINE STUDY

The following projects have been approved by the Policy Committee for
first-year funding, depending upon final legislative appropriations.

PRINCIPAL/
SUBJECT INVESTIGA QRS INSTITUTIONS
5523 1. Environmental determinants Sutherland, Ortega Duke University
of oyster bed success & Peterson Marine Laboratery
& UNC Institute
for Harine
Sciences
SHIK 2. Datz requirements for Mercer & Street NC Division of
fisheries stock assessment Marine Fisheries
530¥ 3. Value cof recreational Smith & Palmquist North Carolina
fishing State University
(
P 4. Analysis of nursery area Street NC Division of
data Marine Fisheries
528K 5. Ecclogical function of Brinsen East Carolina
fringe swamps University
84 7E 6. Potential for eutrophication Paerl University of
& nuisance algal bleooms Morth Carolina
S44K 7. MNutrient reduction by Kuenzler University of
coastal swamps Noerth Carolina
S3%K 8., Baseline demographic Tschetter East Carolina
trends (permanent & University
seasonal pepulations)
S65K 9. Analysis of existing Bales US Geological
hydrelogic & water Survey
gquality data
STI5KE 10. Offsite effects of Best Bales US Geological
Management Practices Survey
§143K 11. Flows & flow patterns in Bales US Geological

the Neuse & Pamlico
River systems

Survev



SESK

£
¥
]
.-

§38K

i
et |
Lk
-

$40K

LFed
[
L
i

PRINCIPAL/
SUBJECT INVESTIGATORS INSTITUTIONS

12. Excluder devices in the Fearce Mariner's Marine
inshore shrimp fishery

13. Obstructions to migratien Collier US Fish & Wildlife
of anadromous fish Service

14, Distribution of submersed Davis _ East Carclina
aquatic plants : University

15. Aerial survey of submersed Thayer US National Marine
aquatic plants Fisheries Serwvice

16. Water column & bottom Wells UNC Institute for
sediment dynamics Marine Sciences

17. Hyde County Soil Survey Philen NC Division of
Cost Share Spil & Water

Conservation

Also, the following projects have been recommended for December funding:

18. Wetland protection Adams North Carolina
strategies State University

19. Heavy metals in bottom Riggs East Carolina
sediments University

20. Current resource Nichols Research Triangle
management programs Institute

In addition, the Peer Reviev Committee has requested the following actions:

Workshops en 1) hydrologic & water quality modeling
2) remote sensing (land use/land cover; etc.)
3) fish diseases.

Workgroups 1) striped bass declines
2) natural area/wetland inventories & endangered species
3) recruitment processes & their effects on nursery function
4) toxicants and pesticides.

Propesal sclicitation/revision on 1) management of fecal contamination
2) management of nursery area impacts
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The

FIRST YEAR PUBLIC INVOLVEMENT PROJECTS

ALBEMARLE-PAMLICO ESTUARINE STUDY

following projects have

been approved by the

Policy Committee for

first-year funding, depending upon final legislative appropriations.

(4]

SUBJECT

Citizen's monitoring
network

State of estuaries

booklet

Public service
announcements

Media tour

Worksheps on management
issues & guideboocks
Videotape/slide show

Newsletter

Public meeting

Total Cost: £100,136

PRINCIPAL/
INVESTIGATORS

McNaught

Okum

Okum

Kennedy

Kennedy

(NRCD reserve
until econtractor
selected)

Public Involvement
Coordinator

Carson & Powers

Pamlico=-Tar River
Foundation

UNC Institute for
Environmental
Studies

UNC Institute for
Environmental
Studies

NC Coastal
Federation

NC Coastal
Federation

Albemarle-Pamlice
Estuarine Study

Elizabeth City
State University



Appendix T

BASELINE MONITORING PROGRAM

BLBEMERLE-PAMLICO ESTUARINE STUDY

4s part of the negotiated designation agreement between the U. E.
Environmental Protection Agency and the Albemarle-Pamlico Estuarine Study, a
milestone of March, 1988, was identified for a final baseline monitoring plan
to be completed. This program is anticipated to be ready to be implemented
beginning in April, 1988. The following plan resulted from the combined
expertise of approcriate state and federal agency staff (US-EPA, USGE, US
NOAR, NC APES, NC DEM, and NC DMF), and represents probably the most
comprehensive baseline program ever implemented in the Scutheastern U. 5.

The component parts are carefully tailered in response to EPR guidance to

s construct a comprehensive baseline dataset to characterize the water
cquality, sediment and biological rescurces of the Albemarle-Pamlicc
system, basinwide; ik

o evaluate the spatial and temporal heterogeneity ipherent in parameters of

concern in this system, to allow adequate evaluation of temporal trends
in historical and APES-gensrated datasetis;

[

evaluate and characterize episodic events of great concern (fish kills,
anoxiz, etc.) which currently escape systematic review;

a provide ground-truth and calibration to remotely sensed water guality
datasets expected to be used to validate land use/land cover-driven
watershed models and to understand large-scale hydrologic phenomena; and

[

be used to develop by November, 1992, a continuing monitoring program
iich is intended to evaluate the long-term status of this important
eztuarine system.

eline monitoring program is being designed at the specific reguest of
PAh, in response to the Q0ffice of Marine and Estuarine Protection's

tation of Clean Water Bill reguirements. We, therefore, regquest
additional supplemental funds to help activate this program at this time
Considerable cost-sharing by program collaborators (especially USGS) has been
included to maximize the return from this effort.

PROGRAM COMPONENTS

The comprehensive baseline monitoring plan presented here has six principal
COmpOnentcs:

o continuous monitors for specific parameters sited at locations of known
importance or risk;
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o one-time surveys of sediment and fish tissue toxicants;

a expansicn in time and space of the existing ambient water quality
monitoring network, especially into open water areas;

o emergency response capability te chreonicle episodic events;
o initial implementation of & trained citizen's monitering program.

Each of these components is critical to the adegquate characterization of the
dynamic parameters of greatest concern in this system.

Continuous Monitors

Albemarle-Pamlico Estuarine Study has already funded initial flow evaluations
in the Pamlico and Neuse River tributaries, being conducted collaboratively
with USGS. This work includes twelve continuous tide gauging stations and
twelve additional water quality stations (see attached map). These water
cquality stations eoriginally were intended to measure only temperative and
conductivity at various depths, to allow salinity evaluations. However, thess
stations provide a useful opportunity to add additional Instrumentation at
relatively low cost and monitor water gquality as well.

The rationale behind a system of continuous water gquality monitors is linked
to the nature of the significant problems in this system. The major
parameters of concern at this time are nutrient concentration, dissolved
oxygen concentration, algal pigment concentration (chlerophyll a}, suspended
sediment concentration and salinity. Many of these, but particularly nutrient
concentratien, dissolved oxygen concentration wvaries 100%+ over the course of
minutes and sometimes tens of meters. Rll existing systematic monitering
programs completely miss this level of wariation, is both time and space. In
fact, the divrnal minimum for dissolved oxygen occurs in the early morning
when water quality samples are generally sleeping. Similarly, vertical
stratification changes are completely missed by single depth or even top and
bottom sampling -- changes in the depth of the anoxia zone can go completely
undetected (e.g. the Chesapeske anoxia work).

Furthermore, & real-time capability is needed in this system to allow cueing
of emergency response and synoptic studies. Punch-tape reading backlogs
easily, and long delays in data availability can be avoided by the use of dats
eollection platforms (DCPs) on a portion of the stations. DCPs have the
further advantage that data is continually available from the receiving
computer in Columbia, S.C., already processed, to any researcher or program
person with an interest.

The minimum number of continuous monitoring units needed for such a network i
this complex system is forty. This number is composed of 12 existing stations
in the Pamlico and Neuse Rivers (US35), 3 additional in the Pamliceo
{(northshore and farther east of existing station), 2 additional in the Neuse
{Street's Ferry Bridge and eastward of existing stations), 12 stations in the
chowan, Albemarle Sound, Alligator River and Currituck Sound), one each in
croatan and Roanoke Sounds, 6 in outer Pamlico Sound and Core Sound, and three
In the Pungo Riveaer.

I



Each statien will be eguipped with twe four-channel units, to measure
dissolved oxygen at four depths, temperature at two depths and conductivity at
two depths. Half of the stations will be equipped with DCPs; the remainder
will be read by punch tape at USGS. Because of the extreme vulnerability of
the equipment te the elements and vandalism, we will rent all of it from USGS.
Rental fees of approximately $80/unit and $80/DCP include all maintenance anc
replacement costs.

Each of the existing USGS stations will regquire only an additiconal unit with
four channels to accommodate dissolved oxygen measurements.

The total cost of this equipment rental is as follows:

12 stations with one added unit @ $80/month = % 980/month
2B stations with two added units @ $160/month = $44B0/month
20 stations with DCPs & $80/month = $1600/month

£3040 /month

57040/month ¥ 12 months = $84,480/year . .-

The USGS costshare for installation, replacement service, manual reading of
half of the staticns, data processing, etc. will run approximately $6000 for
installation and maintenance for 28 additional stations plus $2000/station fer
12 previously funded staticns for a total of $182,000.

A problem exists with:current technology for long-term success of oxygen
electrodes in estuarine situations. Fouling becomes a serious problem, and
biased readings can result. Work condiucted by Dr. Rick Luettech at the
University of Nerth Carolina Institute of Marine Sciences and Dr. Jos Ramus
and Dr. Bruce Kenny at Duke University Marine Laboratory demonstrates that
reliable data can be attained. 1In fact, Drs. Ramus and Kenny have developed =
new oxygen electrode which iz wirtually disposable. We believe this
represents & major breakthrough in continucus monitoring, and expect to take
advantage of their excellent work. & netting and calibraticnal exercise must
be conducted however before standard electrodes can be replaced on the
continuous menitors. Drs. Ramus and Kenny have proposed to conduct this work,
1o devise appropriate dissclved oxygen community metabolism models and to
deliver those products as 2 functional dissolved oxygen system with
replaceable electrodes for about $50,000, capable of reporting community
oxXygen metabolism and its correlates. (The technology development process is
complete to date, and no patent rights would accrue to the program.)

The total cost of the develeopment and implementation of the expanded
centinuous monitoring system then is $326,000, of which the EPR share is
5134,400.

Svnoptic Water Ouality Studies

The amount of water quality data available from the Albemarle-Pamlico system
is large, yet relatively liztle is available from the open water parts of the
system. WVirtually nothing iz known about spatial heterogeneity in water
cuyality parameters throughout the basin. The staff working group strongly

recommends conducting at least ope synoptic study of all portions of the
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system to characterize baseline variability. Forty continuous sampling points
is grossly inadegquate to address spatial wvariability. Without adequate
information on spatial wvariability, no time series data (historical or APES
generated) can be properly analyzed or understocd.

A secondary benefit is the calibration of remotely sensed water guality data,
both NOAR AVHRR satellite images (to be cbtained from NOAA's Rick Stumpf for
approximately %5000 for 1987 images, pending Technical Committee approval) and
Landsat T images which have been proposed to NASA for funding (approximately
£540,000 over two and a half vears). The NASA work will address land use/land
cover from a Geographic Information System perspective, and will calculate
watershed and subwatershed loadings of sediment and correlated constituents
based on the Universal Soil Loss Equation. It will also allew 30m resoluticn
for certain water guality parameters (temperature, suspended sediment, algzl
pigments and probably salinity), but must be calibrated by real-time "ground"
data. The proposed synoptic study will be scheduled to coincide with the
satellite pass in order to accomplish both goals. We expect to use continuous
monitor data to cue the synoptic study, to guarantee that .fepresentative
seasonal conditions exist.

Consultation with the Division of Environmental Management personnel who
conducted similar limited studies on the Chowan/Albemarle a2nd on the Neuse
suggest that the cost for a ons-day, systemwide synoptic water quality survey
will run approximately $80,000. More than cne survey should be scheduled, to
demonstrate that the chosen sampling time is not in someway unique, to account
for seasonal variability and to provide a safety factor should conditions
preclude effective satellite imaging. However, to keep this request to target
levels only one study is proposed: other study funds will be used to repeat
the process later, as such funds become available.

Total cost, therefore, is $80,000.

Fish Tissue and Sediment Surveys

Sediment contaminant concentration is very poorly known. Preliminary evidence
suggests that "hotspots" exist, yet their locations are poorly defined.
Furthermore, experienced staff members believe that strong differences in
physical composition of the sediment (even across relatively short distances
like the north and south shores of the Pamlico River) may be partly or mostly
responsible for differences in freguency of ancxia events in those areas.
Subsequent work on sediment oxygen demand will probably prove necessary --
siting of proposed discharges could be dramatically affected.

Occasional intensive surveys of fish tissue and sediment contaminants have
been conducted in the past, yet no systemwide baseline evaluation has ever
been conducted. DEM staff feels wvery strongly that fish tissues and sediments
best reflect this total loadings of toxic substances, integrating variable
water concentrations over both time and space. In addition, the potential
exists for recreating an unknown past by vertically partitioning sediment
cores, especially where industrial markers are present (e.g. Texasgulf and the
Pamlico). Preliminary data from upstream in tributaries shows some
surprisingly high concentrations of pesticides: a survey is distinctly needed
to fill in this blank spot in our knowledge of this system.



This work will couple nicely to current work being conducted in liaison with
AFES by FWS on 2 baseline contaminants study of the Albemarle-Pamlico
Peninsula and the counties north of Albemarle Sound (fish, reptiles, birds).
Biclogical monitoring staff consulted believe fish tissue work can be done for
about. $2000/=ite. Careful scrutiny of water quality station locations and
previous tissue programs suggest that 20 sampling locations will be adequate
for first-order characterizational work. The total cost of tissue studies,
then, is sbout 20 X $2000/site = %40,000. )

Expanded Ambient Water Cuality Network

The existing ambient water quality monitoring network maintained by DEM is
exceedingly sparse in some areas of the study region, especially the open
water. In most cases former ambient stations exist, but the State of Nerth
Carolina has been unable to afford to keep them up. The working groups
determined that a significant advantage could be gsined bv reestablishing =
portion of the former staticns to alleow more complete characterization on
conditions in the Sounds on an ongoing basis. The existérre of histerical
data from particular stations is a criterion in the selection of stations for
reactivation, as is evenness and completeness of coverage. Previous
transect-arranged sampling in Albemarle Scund and the Neuse River has been
exceedingly valuable. New stations will probably be transect arranged, in the
rivers of highest concern, to correspond with continuous monitoring stations.
This arrangement would maximize data utility. The recommended expansion is &0
additional sites, mostly concentrated in the Pamlico River, Neuse River and
Albemarle Sound. (Approximately five sites would be run on each of four
transects in each of the three basins). A two member water quality monitoring
team could run those transects and have the samples analyzed for approximately
$180,000 per vear.

The total cost of an expanded ambient monitoring network is, therefore,
$1B0,000.

Experience with previous sediment sampling in the region suggests that forty
sites will be adequate to construct a first-order map of sediment contaminant
concentration., Work currently under way by Dr. John Wells at University of
Borth Carolina on physical sediment dynamics will be combined with knowledge
of point source locaticns and nonpoint source concentrations to select
specific site. Hot all sites will correspond with water quality stations, but
proximately to water quality stations will serve as a site selection
criterion.

The cost per station for this work is estimated at §1,000. The total cost is
40 X F1000 = %40,000.

Emergency Response and Episcdic Event Monitoring

L severe problem exists in the capabilities of NRCD regional staff to respond
to episodic events (fish kills, algae blooms, "dead water", spills, etec.)
Oftentimes considerable time elapses before any response can be made to
citizens' complaints or reports of such events. For that reason (as well as
change through time in reporting, recording and responding procedures),
virtually all our data on incidences of fish kills and other episodic events
15 suggestive only. R clear process must be established to monitor and



document these events. Fileld staff are already badly overloaded, so
additional staff is necessary.

We proposed to create a position specifically for emergency response/episcdic
event monitoring. Not only will this position allow efficient documentation
of those events, but it will alsc expand accountability to the public (as well
as provide & replacement for the monitoring team when one member is not
present). We estimate the support of such a position would run approximately
$50,000 including salary, fringe benefits, travel, telephone, and materials.

Citizens' Monitoring Netwerk

An additional important function of this person will be to coordinate our
proposed citizens' monitoring network. Currently, the Pamlico-Tar River
Foundation is conducting a scoping study on such networks. We will be ready
to implement this program by early spring. We believe the success of the
Chesapeake Bay Program Citizens' Monitoring Metwork speaks for itself: not
only can trained citizens using standardized protocols calilbrated to state
standard techniques (quality assured) provide useful data, they also provide
an excellent "streamwatch" capability to fuel the episedir monitoring prograr
described above. The estimated cost of training and equipping about 200
citizen's monitoring groups is about 200 X $200 + $10,000 for other
materials = $50,000.

Total Costs

Total funds requested from EPR are shown below:

continuous monitoring network § B4,48B0
dissolved oxygen monitoring development $ 50,000 =

synoptic water quality study £ 80,000

fish tissue and ssdiment surveys § 80,000

expanded ambient water gquality network $£180,000
epilsodic event monitoring £ 50,000 *
citizen's monitoring network initiation § 50,000 *

Total Reguest $574,480

* candidates for RPES program funding - 150,000

$424,480

Total program value would be $574.480

192,000

$766,480
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SEMARLE-PAMLICO ESTUARINE STUDY— - —

WORESHOP ON FISH AND CRAB DISEASES

EXECUTIVE SUMMARY

On September 22, 1987, a group of national and regional experts on diseases of
fish and crabs was convened to recommend a practical strategy for addressing
disease problems as part of the Albemarle-Pamlico Estuarine Study. A full day's
session followed (see attached agenda). .

Highlights of the information presented included:

J. Hawkins (DMF) - Ulcerative mvcosis (UM) first detected in North Carclina
in 1981-1982; high prevalence 1982-1984 (especially spring and fall); mostly
menhaden, but also flounders, silver perch, shad, striped bass and others;
strongly focused in Pamlico River, but some in Albemarle and Core Sounds;
1984 was bad vear, but no associated pollutants could be identified
(salinities very low); since 1984 some infections in Chesapeake and St.
John's River (FLA); abundant fish kills this year, with lots of infection
(NCSU survey work ceased after April vhen money ran out); blue crab shell
disease described.

J. Mulligan (DEM) - Described current procedures for addressing fish kills;
statewide numbers of kills: 1984 (39), 1885 (57), 1986 (45), 1987 to July
(35); Pamlico River had by far the most 10/45 in 1986, 14/35 in 1987; on
average more fish die in Pamlico River than the rest of the state; only 3
kills attributed to specific pollutants; better response time needed; better
monitoring needed; recently, lots of crabs dead in pots (hard to handle from
a jurisdiction standpoint - public resources?); toxic dinoflagellates?

E. Noga (NCSU) - Impacts on 1) maximum sustained yield, 1) aesthetics,
3) human health, and {) system health indicator(?); other diseases tooc (eel
bacteria, '"red sore" = § different diseases, etc.); UM caused by water molds
(Aphanomvces and Saphrogenia, not normally invasive); injections of cultured
molds gave little results unless accompanied by injections of
corticostercids (stress factors); even so, got no real gross ulcers (only
histopathologically similar ulcers); best approach: 1) identify high risk
areas, 2) look at reduced resistance to infection caused by stress,

J. Levine (NCSU) - Monthly monitoring survey results; 15Z of all menhaden
collected have been infected; peaks in Oct-Dec and April-June e 1986; highest
incidences in 2-8 ppt region; mostly affects menhaden (70-160 mm), up to 937
incidence; alsoc other epidemic disease problems; mostly where natural immune
competence of hosts is compromised; need to identify anthropogenic causes
and possible management solutions.

J. Stober (Athens Lab, USEPA) - Fish diseases are a burning issues in NC, FL4,
VA (Gulf, GA, SC not really interested); Puget Sound experience: municipal
and industrial wastes (1950s - 1960s), toxic sediments (1970s - 1980s); now
tumors in flatfish; after 10 years of research have good correlations, but
cannot induce the tumors!; NC problem seems even less tractable - ne
short-term answer; public awareness building of primary importance: nonpeint
pollution controls and lifestyle changes.



In

response Lo & reguest for specific recommendations to the Policy Committee of

the Albemarle-Pamlico Estuarine Study, the following suggestions were made:

1)

2)

)

4)

5)

6)

7)

In short:
1)
2)
3)
4)
5)
6)
7)
8)

Identify phvsical areas of highest tisk of infectien and then attempt to
establish causal relationships through experimental manipulations.

Produce an effecrive, management-related monitoring scheme.

Make a clear case for a legislative mandate to regulate wildlife effects,
especially cumulative impacts of piecemeal development; demonstrate that the
resource loss is of sufficient magnitude to justify regulatory efforts.

Build the case for ecosystem effects of juvenile menhaden losses.

Prove & link to water guality changes.

Build an education program to foster public awareness of the environmental
and eccnomic costs of chronic deterioration of water quality.

Don't wait for proof positive of causal relaticnships which may never come;
recommend public poliey changes to address probable causal relationships
between water guality and signs of stress.

The Pamlico Sound and its tributaries are the major nursery grounds for
the entire east coast menhaden fishery (with the Pacific menhaden, the
most valuable fishery in the US).

Sezasonal peaks of UM infection among juvenile menhaden in the Pamlico
River reach 90+% and average 15% of all menhaden sampled by university
ressarchers.

Most infected fish appear to die, although some apparently recovered
fish have been captured in more saline reaches of the system.

The large variability in time and space make detection of even large
population changes extraordinarily difficult.

Chronic losses of a minimal extent (1/2%/year) could easily cut the
menhaden fishery by half in 30 years.

Thne disease vectors appear to be common water molds, normally not
invasive.

Nonstressed fish do not become infected when exposed to the pathogens;
artificially "stressed" fish do.

The specific critical element of stress is unknown and presumed to
relate to water quality (anoxic, sediment, fresh water, toxicants,
S ol
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10)

Infection levels peaked in spring and fall of 1984 and 1985 and
probably spring 1987; the levels this year were high but uncertain
because funds were not available to researchers to continue their
monitoring efforts,

Florida collections show similar incidence rates, but fish are adults:
Chesapeake Bay collections also display ulcerations,

Concerning crab diseases:

1)

2)

-

3)

The disease of blue crabs active this summer in the Pamlico River seerms
to be bacterial in nature and be grossly similar to "burnt crab" or
“brown spot" disease recorded previously in other locations.

The incidence peaked at about 15% of all adult females, and was highest
between Durham Creek and South Creek on the south shore of the Pamlice
River; fisherman reported individual catches as high as &40-50%.

Causal relationships are unknown, although caged unaffected crabs
rapidly became affected in that stretch of the river (DMF experiments).

(See attached DMF press release.)

DXNR:kn

10/9/87

Finally, the expected Fall 1987 peak of UM incidence is beginning. A large fish
kill occurred September 28 in the Pungo River, with wvery high infection rates
among killed fish. The Pamlico River is clearly the major problem area in the
Albemarle-Pamlice system for stress on fish and crabs.



APPENDIX H

Albemarle-Pamlico Estuarine Study
Data Management Work Plan
1987-1988

The following activities comprise the Albemarle-Pamlico
Estuarine Study data management work plan for 1987-1988:

i Computer System Upgrade

The Land Rescurces Information Service (LRIS) will upgrade
the computer system to support the data management
regquirements of the Albemarle-Pamlico Estuarine Study.

II. Data Entry of Geograrhic Features

The following datasets will be incorporated into the
geographic information system for use in the APE Study.

4. Eydrography

A geographic hydrography dataset will be designed and
developed through a cooperative effort by LRIS, the
NECD Division of Environmental Management (DEM), and

-

PL. Hydrography data (streams, water bodies, and

shoreline) from the 1:100,000 scale (100K) Digital Line

Graphs (DLG's) produced by U.S. Geological Survey will
serve as the base.

EP4 will provide LRIS with the 100K digital data,
acguired from USGS, for North Carolina. The 100K

digital data for the Virginia portion of the study area

will be purchased by LRIS from USGS.

LRIS will load, process, and reformat the data into
ARC/INFO files that correspond to the USGS 7.5 minute
guadrangle windows.

DEM will mark and code each stream segment with a
unigue stream index number. The index number will
relate to DEM's stream classification data. Each
stream segment will alsc be coded with a reach number
to correspond to the reach numbers in EPA's Storet.
The codes will be added to the geographic files and
used as a basis for relating the tabular hydrologic
date with geographic features.



B. Peolint Locations

LRIS will acquire and locad into the geographic
information system point location data for water
guality monitoring sites, point source discharge
locations, stream gaging stations, water intake
locations, land fills, Superfund sites, and other
point locations.

C. General S5o0il Asscclations

LRIS will acguire copies of the recently completed
1:250,000 scale General Soil Associations maps for both
North Carolina and Virginia from the USDA Seoil
Conservation Service (SCS). LRIS will digitize the
soil lines, integrate the data with 100K hydrocgraphy,
and process the data to ARC/INFC coverages. Tabular
data on soil attributes will alsc be acgquired from SCS
and incorporated into the data base.

D. Fisheries Data

LRIS will process the existing fisheries data to
ARC/INFO coverages. The data include 7.5 minute
guadrangle shoreline, primary nursery areas, secondary
nursery areas, biological monitoring statien locations,
submerged aguatic wvegetation, etc.

E. APES Preoiject Area Boundary

LRIS will develop a boundary file for the study area
and small scale map files of the project area including
the Virginia portion of the study area.

F. Watersheds

The process of delineating watershed boundaries on 7.5
minute guads for future digitizazion will be initiated

G. Land Use and Land Cover

LRIS will process the existing digital land use and
land cover data for the study area to ARC/INFO
coverages. Future activities toward developing land
use and land cover data for the study area will await
notification from NASA regarding the proposal submitted
for partial funding.



1II.

Database/System Design

2 consultant will be hired to develop specifications for the
overall database and system design. LRIS is presently
awaiting a proposal from Environmental Systems Research
Institure (ESRI) for developing these specifications. The
design will address:

IV,

Identification and definition of data items to be
incorporated into the APES data base from existing
datasets, including Storet, Watstor, DEM's Permit
Compliance System, DEM's Stream Classification files,
and Division of Marine Fisheries database.

Technical design of the database, including the
literature catalog, tabular data, and geographic data.

Specifications for the "front-end" software that will
be developed to access the APES data bases.

Purchase Supplies

Maps for digitizing and proofing the geographic data will be
purchased.
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GUIDELINES FOR BEST PRINTING RESULTS

1. Always fill out Print Request Forms properly.

For books and documents with several pages, please do a
sequence sheet to speed up printing process. The Printer
is on production. When he has to stop and do a print
sequence sheet, he is losing production. (A sample print
sequence sheet is on reverse side.)

2. Protect your originals from getting bent corners and
wrinkles -- especially if there are a lot of originals
for one job, such as books, etc.
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This is done in order to protect your originals from
being eaten by the machine when your copies are made.
When the shop copy is made, it becomes the second generation
of your original. When the material is printed, it becomes
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For better quality and especially on big jobs, if possible,
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there are computer graphics.)

4. Try to send good originals (straight, centered, free of
spots, and on white paper). Your originals should be copy
ready. If the Printer has to clean your originals up with
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production and it alsc is taking longer for you to get your
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