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EXECUTIVE SUMHAJ~Y 

7he A:be7a~:e-?~7:ico Es:~ar:~e StuCy (A?ES ) has made very s~ro~g pr~~ess ~
all ma)c:: ec:i\·i~!es Or.:r.:.r.; i:s f1rst fell year a: operation. Eve:'. so~ fet,; 
outwa~cl.y v:s~ble p::-oducts have resulted to dacce. Enhanced public awareness 
of estuari~e ma~agement issues, in large measur e a result of APES staff 
activitles, r.,akes concrete progress towarc the studies goals essential. Th:s 
report s~ue=:zes 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 w:th the Clean Water Bill of 1987 . A designation 
agreerr.ent ....,as sig:1ed on October 20, 1987, laying out specific milestones for 
the rerr.aince= of cche progra.-. The most impor tant milestones are a 
comprehe~slve ::epor~ o~ s:atus and trends in wa:er quali~y and liv~ng 
resources ~ ~~~ober, 1990 ) anc a Corrprehensive Co~servation and ~anage~nt P:e~ 
(~overrbe':", :392 ) . : n~erirr. action can be t.a~e:: ~::rouc;h priori:;:.· actio:-. ?ic::s, 
~!th feOera: :~~C~ng. 

Progress o:-. -: echnical. s~udies .has been stror.:; o:-:ce prograrr funds w•re ac-:1,;.a::.y 
received (A"~g>;st-O~r.obe:, ~987). Nearly all projects are on schecule to 
produce cira:t r eports by J>;r,e-July, 1988. Areas of e:nphasis include: 
protec~ion o: resource critical areas, wate= q~ality and estua=ine 
relationshi?s, fisheries dynamics, and the human environment . Solicitatio~s 
for this yee='s t echnical projects should be issued by about early Ap=il . 

public ~~v:::~,·ement is expa:1din<; rapidly, ~<i~h d:e hiring of a ne"" Public 
lnvolver.:e:'l: :oQ;ciria~o= ~r November, 1967. FunCeC projects are well underv:ay. 
A newsle:.:.e: ,.-.:.11 be re:eased w!.thin '-'eeks . The !.ocal govern.~e:lt liaise:: 
networ·< -...·.:..::be imple:re:J:eC 1n early SUl'lJ::-;e:-. T::e cit;izer.'s moi.itoring ne:: ... ·c=;. 
scop:..:1; s~<-=Y is ?rod:~~:r.; excelle:"lt resc:~s .. a::O s!lou!C be irpleroen:eC 
bas.:.n'-'·:Oe cs soo:: as pcss:c:e. Both Albema::le a:tC Pa.:-::lico Cit.lzer.s' Advise:-~· 
Corrc-.i::ees a:-e :neet.:.::; 1eg~la!"ly and takin~ a:: ac~ive role i:i prog:-a."';'; 
direct1o:-.. 

ln!orma:..:.o:-. r.-,ar:.aoeme:-:_t has beg•.1n more sloto.·ly, b·~:. Land Resources Infoma:.1o:: 
Services (:.:<: S) has no•.: been directed to solici: work on the integrated date 
managemen: system for the study. LRIS is a lready collaborating with EPA tc 
produce the base map and nurr.erous overlays . A baseline monitoring expansion 
draft has been p roduced, and the Technica l Committee Subcommittee on 
Monitoring is working to produce a final docume~t . 

The cor.tin~ed success o: the project depends upon the continuing flexib~lity 
and co:labcra~ive spiri~ shown to date by s : ate, federal, loca: of:icials, a~c 
the pe:::?le o: the State o: North Carolina. r he beginnings have in sorre ways 
been pa~r.=~~. o~t a sol!d :oundation has been leid to produce a long-term 
progr~- c: ~~ich ci:ize~s o: North Carolina ca~ be proud. 



INTRODUCTION 

T':'-~ e Alberr.arle - PaJnlico Estt.:arine Study {Jl.?ES) is a joint effo::-t of the s:ate, 
federal governmen~ a~~ loca: interests, intended to facilita~e effective 
manage~e~: o: ~he very val~able, productive resources in the major estuaries 
of northern and central Nortn Carolina. I~ co~bines scientific research and 
evaluation of pocential management alternatives to ensure the long- term 
productivity of our esLua::-ine waLers. 

Although our es~uarine areas de not display 
in some others, similar warn:ng signals are 
finfish fisheries have occurred since 1980 . 
Albemarle Sound have decreased dramatically 

the very severe problems rnanifes~ 
present. General declines in 
Striped bass catches in the 

in the last decade. Increasingly 
com~on outbreaks of fish diseases like reO sore disease and ulcerative 
mycosis, crab diseases and large-scale fish kills throughout the region 
sugges~ Lha~ environmen~al tolerances are beins exceeded . Mass:ve blooms o: 
blue- green al<;ae occur almosz yearly in some ~r.:.butaries of the sounOs . F.~so, 

~he Oisappea~ance of rooted aquatic plants fro~ the central part o: the 
Pamlico Ri•:e:- pa!'allels similar disappeara~ces in other more ~roubled 
est.uaries. 

A?E:S is :t:i:::i..:1g research in~e:1ded to allo•..: better manageme:rt o: our es~ua!"ies. 
Scien~:st.s c~e exa~ining e~v.:.roP~ental problems to identify causal connectio:1s 
to h~~an act.iv:~ies in t~e ~a~ersheCs drai~ing into the sounds (activities 
like fcrrr . .ing, land- clearing ar~a drainage, waste disposal, urbanization anc 
habitat cor.ve!:"sior:). O':he!· :•Jnded projects exa-nine methods by w)l~c;, the 
p~ocesses co~~ributing LO ~he problems can best be managed to a llow con~inuet 
bala~ceC ·use o: our rich na~urel resources . 

I:1 aOditio;; to research by so::ia l anC enviro:unental scientists, APES is 
suppo!:"t.ir.~ ~;,e ~stablis}"L"re:":l~ o: a corr~prehensive information mc:-~ageme!"lt syst.e::-, 
so tha~ pc::cy cno rr.anagemen:-ae::lSion5-Car: -be baSed on the· be-s~-a-;valla;,~e · 
informe~io~. Finally, prog~a~ funds are used ~o encourage public 
PE_~ici?c~.:.or: in this effo!"<c . --- ---- -- -

Tr.is ~n·o:ec~ ca;, acr:1eve :~s :ull pote:-~tia:. or.:.y with ~,o:ides?reaC public 
SU?por: . ':'we rec;io:1a l c.:.tizens' Advisory Co~:::i~tees (CACs) have beer. 
appointee ~,o.·hose representa-:ives have direct vo-:ing authority 0:1 both 
co~~ittees which determine funding priorities and project selection . A 
full-time sca:f member dedicaced to public involvement is locaced in the NRCJ 
Washington Regional Office . In addition, a local government liaison network 
is being constructed to facilitate communication with county and municipal 
governments . A more inforrr.al public participation process will also occur 
whereby all actions a nd studies recommended in the project will receive 
wiOespreaC co~~ent in order to incorporate the wishes of the citizens of our 
state . ln?U~ from elected of:icials, state anC local government 
professionals, special interest groups a nd researchers will assure full 
involve~en~ o: diverse segments of the com~unity. 

A?ES represe:-~ts a uni~~e oppo~tunity for a par~nersh;.p o: sc:ent:s-:s, resou~ce 
manage~s. elected officia:.s a~C citizens' ~rocps . We can work to~ether to 
?!"O~ec:~ o-..:r ne.:ural heritage and ensure the long- term productivity of oc::
est.t:cries anC ~he t.raO~:~ona:. human uses they suppor~. 



7his reF=~~ ?~ese~ts a brie: pe~spective o~ ~~e goals and ~~?O~tance o: A?~S 
and s~-~:.:-:zes progress ~o Ca~e in all r..a)o:- p:-oc;!"a~ areas: inforratioi: 
tcq~:si:_o~, :~:orma:!o~ ma~ageme~~ and p~~~ic i~vo:vement. 

" ... .c~ ': ! / .;__ 

GOhLS ANJ NhTIONA: SIGSI?:CANCE 

APES is a·Jthorized under the Clean Water Bill Amendmen-ts of 1987 as one o: s~;.; 
projects under the auspices of the Nationa l Estuary Program (Section 320). 
The othe: flve a re: Long Island Sound , Buzza rds Bay (MA), Narragansett Bay 
( R!), ;>·.;~e-.: Sound ( WA), and San Francisco Bey . Of these, APES and San 
Francisco Bay e:e the most recent , with coope!'ative agreements between the 
Enviro~-enca: Pro~eccion Agency (EPA) and affec~ed scaces belng signed in 
early s~~~e= 198&. In additior., the National Sstuary Program builds upo~ the 
expe=l.ec.~e o: t'::e Greac Lakes Progra.-n and the Chesapeake Bay Progra-11 from -:::e 
1970's. ;... :::.:.-:--~e:::- of o:l-:er areas which proba:!:>~:t \-.~!.11 be nom~:1a:.eO :or 
inc:us:~:-. :r.:s yea= ir:c~ude: Oela""'·are 3ay, Char:.eston Harbor, Sa;,:.a Mo:"'.!.c.a :>a: 
(CA), u;:a•a=e :s:a~d Bays and Sarasota 3ay (?~) . 

The Clea- v.a:er B.:.ll clea!"ly states the goals o: the National Est·..tary Prog:-a
to be: 

" . t:""le ettaiP.!T'oen:. or maintenance o: t :,at water ~a:.ity in 8;'1 estua:-y 
w~.~::-, assur es protection o! public water supplies and the protection 
a~: propagation of a belenced, ind1genous population of shellfish , 
f::: .. a:-lC •..:ild:.ife, and a~lows recrea::.onal activities, in and on 1.he 
,.,,a:.:: .. .. " 

The S?e::::~ ?t::-poses o: a~l Satio~al Est·Ja:.-y ?rogra"':'\s are liste:S in SecLlo:-. 
320 to:;: 

l) as:~ss :~e~Cs in ~a:e!" ~ali:y, r.atc:.-a: !"esou=ces, e~C uses of the 
es::.:.a! ... :.; 

2) c:_:ec:, cherac~erize. and assess date o~ ~oxics, nutr:ents, and r.atc~a: 
re:::r...1:-::es '.-.'lt:tin the es~carine zone to iCentify the causes c: 
e:-·: ::.-o::.rnenta l problems; 

3) de·celo? the relationship between the i nplace loads and point and nonpoin~ 
loadings of pollutants to the estuarine zone a nd the potential uses of 
the zone , water quality, and natural resources; 

4) de·:elo? e comprehensive conservation a nd management plen that recom:ner.cs 
p~:ority co~rective actions and co~pl~ance schedules addressing po~nt a~c 
nC~?O~~t sources of po:lution to restore end maintain the chemical, 
p~·,·s:.ca!, a na biological integrity of the estuary, including restora-: ic:: 
ac.:: ::-.a::::.e~ance o: ~o;ater <r.Jality, a bala:.ced indigenous pop~:latio10 o: 
s~;::~!s~, fis~ a~d wild:ife, and rec=ee:~o:1al ac~ivi:ies in the est~a=y, 
a~. : ass!.:!"e tha~ the OesignateO uses o: :he est.uary are protected; 

5) ds·:a:.o? p:.a:~s for the coordiru,ted imple:ne:1:.a~ion of the pla:-; by the 
s:~~es as wel:. as Federa: and loca: age~c:es participating ~~ the 
c.:~.:e!"ence; 
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6} monitor the effectiveness of actions ta:<en pursuant to the plans; and 

7} review a~l Federal fina:.cial assistance programs and Federal developme:.t 
projects i:1 accordance .... ·:th the requirer.tents of Execu-cive Order 12372, as 
in effec~ on September 17, 1983 , to determine whether such assistance 
progr~~ or project wo~ld be consistent with and further the purposes anc 
objectives of the p l an prepared under this section. 

The APES Policy Committee considered these federal mandates and adopted the 
following sta~ement of purpose : 

The purpose of the Albemarle- Pamlico Es~uarine Study is to 
enable resource managers to better preserve the natural 
productivity of the estuarine area by expanding re levant 
knowledge about the impact of human uses upon its physical, 
biological, and social systems . 

Generally, APES is designed as an initial five -year effort, with both sta 
and federa l fiscal contributions , to be followed by an expected 15-year 
implementation effort (Figures 1 and 2 ) . The tool to ensure that a smoot 
transition occurs from planning to implementation is the Comprehensive 
Conservation and Hanagement Plan , due at the end of the five-year 11 St.udy 11

• 

This documen~ identifies not or.ly what must be done, but at whet cost , by 
whom, anc who will pay for iL Because five years seem like a long time cc: 
delay actio~. a shorter-term avenue for action is also ave~lable: Priority 
Action Plans. Anytime the program determines that appropriate ac~ion is 
apparent, action plans may be designed and L~plementation funds requested. 

APES was evaluated in fall, 1967 for consistency with the Clean Wa:er Bill 
goals, and was the firs: prosram in the ne~io~ to demonstrate ful l 
consistency. This "designat.:.on agreement 11 was signed on October 20, 1987 :,y 
both EPA anC S~a~e of No~t~ Cc~olina and announced formally o~ Ncve~ber 14, 
1987 , at a public meeting in ~lizabeth City (Figure 3). This asreement sets 
forth a se~ o~ milestones to be met in order to guarantee soliC progress 
toward the Comprehensive Conservation and Management Plan in Nove~ber, 199< 
{Figure 4) . The most important is a Comprehensive Report en Status anC Trends 
and Prob~le Causes of Enviro~~ental Problems expected in October, 1990. 

Clearly, all 100+ estuaries in the continental United States cannot be 
administered th rough National Estuary Progr&" projects . The basic concept is 
that certain important or representative estuaries will lead the way to more 
general estuarine managemen-: through a comprehensive "Near Coastal Waters" 
progra'll currently being developed by EPA. Thus, the achievements of APES wLl 
not be measured solely in protecting Albemarle and Pamlico Sounds, but also ir. 
the applicability of our solc,ions to other escuaries . APES is particular:y 
important to other nonpcin~-d~iven estuaries nationwide. 

Program Structure 

A. ADMIS!S~RATIVE BOARDS 

The Albemarle-Pa~lico Es:uarine Study is administered by four 
edrr.inis~rative boarCs : t~e Policy Committee, the Techn:.cal Cor:-un:ttee, a:1C 
two Citizens' Advisory Com.'r,ittees . The !'olicy COITL'nittee funccions to 
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Figure 3 

ALBEJ\1ARLEIPMU..ICO SO~US 

Slate! EPA Conference Agreement for National Estuary Program 
Designan·on Under the Water Qualiry Act of 1987 

We recognize the need for a Management Conference on the Albemarle!Pamlico Sounds to 
bener define the environmental concerns in the system; to address the extent, complexity and 
sow-ces of poUutantS: and to develop a comprehensive conservation and management plan for 
action. We fur.her recof1llze that the States and EPA share the responsibility for management 
decisions and resources regarding priority issues in the system. • 

In signing this agreement. we are co:nmitring to products and sched~s which will : assess 
!Tends in water ouahrv, narural resow-ces and uses; determine the causes of change through data 
collection. ch:L<~cterii.ation. and analysis: evaluate point and non-point loadings and relate them to 
observed chJnges; "'Tite a comprehensive conservation and management plan which includes 
recommendations for priority actions; develop plans to coordinate implementation of a 
comprehensive plan with federal, state and local agencies; provide monitoring to assess the 
effectiveness of the impkmentation actions: and review Federal financial assistar~ce programs and 
Federal development projectS for consistency. 

We also agree that the starutoty requirements for Management Conference membership have 
been met and that we will participate in that Conference. Funher, we commit that the starutor:· 
requirements fo: matching funds v.ill be met to complete the chaJ-acterization of prio:iry probiems 
and develo? the comprehensive conservation and =agement plan. 

S. Tr.arr.t>S R hodc s 
~CTtl.CJJ"') 

Nonh Carohna Dtpartrner.J of 
Natural R.sou.rus 0J1d Convr.w~iry D<v<lop=r.t 
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Lu A. D<Hih,.,,lfl 
Acting R<gion.al Adm.ir.isrrator 

£nwronmtr.tal Prortction A gooey 
R<gion [\' 



TIHE 

0 1/88 

03/88 

04/88 

06/88 

08/88 

12/88 

06/89 

09/89 

11/89 

12/SS 

04/90 

07/90 

08/90 

10/90 

04/91 

08/91 

11/91 

Ol /92 

08/92 

ll/92 

F~gure l. 

Nat~onal Es:uary Program De signati o n 

Proposed Schedule, Albemarle- Pamlico Estuarine St udy 

HlLESTO~E 

Inventory of existing monitoring programs completed 

Baseline monitoring program designed 

Identification of potential contributions by other federa l 
agencies 

Key data resources identified (draft) 

Final list of data sets prepared and reviewed .. 
Priority environmental concerns reviewed and r~ccessed by the 
Policy Committee/Technical Committee/EPA 

1 . Databases prioritized (which useful for what purposes) 
2. Probable causes of significant environmenta l changes 

identified 

1.· I nventory of releva nt federa l programs completed 
2 . Plan for addressing load / transport /fate relationships 

"Probable cause " document reviet.1ed by scientists /managers 

1. Schedule for data management act i vities established 
2 . Federal consistency repoit completed 

Key sections of Comprehensive Conservation and Mana g ement Plan 
ident ified 

Draft monitoring plan (management effectiveness ) 

Draft report on status and trends a nd probable causes 

Fi nal combined report distributed to public 

Potent ial ma nagement strategies defined and costs evaluated 

Priority action pl an to maintain/attain potentia l uses drafted 
(with authori ty needed, etc.) 

Compliance schedule for action plans deve loped 

1. Draft Comprehensive Conservat ion and ~anagement Plan 
2 . Recommended alternat ives to resoive federal inconsi s t enc1es 

Inst itUtlonal and financi a l co~~itments for acti on plans s ecurec 

final Comprehens i ve Conservation and Ma nagement Plan 

Also requires biennial reports on mana gement action ef f ect ivenes s to pub::c 
7 



es~abl:sr. major policy guideli~es, approve complete budgets, approve 
large :iscal actions and appoint members to the Technical Commi~tee a~C 
Policy Com.T.~~tee. The Policy COn\;"'l"ittee v;ill provide the final approve: 
fo'!" the Comprehe:1sive Conse:rva:ion end Management Plan v;he:: it .:s iss·Je=. 
Mer.-Qers o: the ?olic:r' Com.7.: ~tee inc'!.ude: 

Mr . s . Thomas Rhodes, Secretary, ~C Department of Natura: 
Resources & Community Development, (Co-chairman) 

Mr . Greer Tidwell, Administrator, EPA Region IV (Co-chairman) 
Mr. Dan Ashe, Committee on Merchan t Marine & Fisheries, 

US Congress 
Hr . Derb Carter, Chairman, Parnlico Citizens' Advisory Committee 
Dr. ?a~ker Chesson, Chairman, Albemarle Citizens' Advisory 

Comm.ittee 
D= . vohn Costlow, Director, Duke University Marine Laboratory 
Dr. Bud Cross, Director, National Marine Fisheries Service, 

Beau:ort Labor-a~or-y 
Dr . Jirk Frankenbu:rg_, Chairman, U~::: Curriculurn on Marine Scie:1ces 
Ms. ~ike Gant~, Fie~C Supervisor, Divisio:1 of Ecological Services, 

~s Fish & w:ldlife Service 

t-!or:~h - t.o-~.o:::h ad.:Tlin.:.s::-a:..1on is condu::::~eC by the Techn:ca! Co:r.rnittee, 
subjec~ to Policy Com:nit~ee approval in certain circumstances . The 
Technical Commi:tee is charged by the Policy Committee with implementir.g 
the Albemerle .. Pal.lico Estua rine Study program by oversee.:.ng the issuance 
o: calls :or proposals, che revie~ of proposed projects, and the cho1ce 
of projec:.s for funOing in all areas of program Oevelopment. In 
aoc~~ion, ~he Technical Co~i~t.ee revie~s a nd approves all :inal 
ciocumen:.s releasee by the program, and will direct the evaluations 
necessary t.o produce -che S:atus and Trends Report and the Comprehensive 
Co~serva:.io:"! and Hanag.ement Plan . Tech:1ical Co:mr=.:.ttee mernbers inclt:Oe: 

Mr. 3:-uce BErrett, o.:.rector. E?A Wa':er Mar.agement Division 
( Co-chairn,ar.) 

D~. ~r~ie Car:, Deputy Secretary, NC Dept. o: Natu~a: 
Resources a~C Co~~unity Developme~t (Co-chairme~ ) 

?-:~. t·::~k Alderso:t, E?]-./OMEP v;ater Resources Hana~er 
r-:r. Ke:th Bu~~lema:1, VJ:-. Counc:l on the En--.:iron:nent 
Dr . B. J . Copeland, Director, UNC Sea Grant Progra~ 
Mr. Tom Ellis , Depc . of Agriculture 
Mr . Richard C. Ha~:lton, Deputy Director , NC Wildl ife 

Resources Co~ission 
Dr. Killiarn Hogar~h. Director, NRCD Division of Ma=ine 

Fisheries 
~~r. Bobbye Jack Jones, US Soil Conservation Service 
Dr. Ernie Larkin, Vice-chairman/Pamlico c:tizens' Advisory 

Collt'Tli t tee 
~r. Harry Layman, Director, NRCD Division of Forest 

Resources 
D=- Alvin Morris, US Environmental Protection Agency/ 

Region I1I 
D~. ~ichae: Orbac~. NC Marine Science Council Chai~c~ 
!·:!". Jave Owe:1s, Direc'tor, NRCD Division of Coastal 

~anageme:1t 
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~:~. La~:::-y Sa:>r.ce:::-s, us Arr.y Co ::cps o: EngineeTs 
>::- . Va;.·:.C S1Ces; :>1:-ector, NRCD Di;,.·ision of So!.l ar:O 

~a~e~ Co~serva:!.o~ 

~-~= . Jch:-: Sec~:_ ~gs, \' !.ce ... chairma::/.~:be::a~ le Citizens' Ad· .. ·: so:-y 
Co::-:o:. c :ee 

Dr. Ja.~es tt.. Ste· ... •ar-;., Associate Di:-ect.or, Water Rasot.:rces 
Research Insticute, NC State University 

M:::-. James Turner, Jr., District Chief, US Geological Survey 
Hr . Paul Wilms, Director , NRCD Division of Environmental 

Hanagement. 

Co-chairmen Barrett and Carl have appointed the fol lowing persons to 
subco~i:tees of the Technical Committee: 

Star.da~O Oueratinc Procedures Subco~i~tee 

Jr. Er~ie Ca:::-1 (Chair ) 
Mr. 5o~bye Jack Jo~es 
:r. :-::.cf"~ae: O::bcc!: 
?·:r. Oav:C SiCes 

Tech:-. .:ca! Revie~.o; Subco~i: tee 

Mr. James Turner, Jr. (Chair) 
Dr . B. J . Copeland 
t-1r. To::-. Ellis 
Dr. '..;r::..lia-:-. Eogarth 
}!r. Dave Owens 
~r. Ja~es St.ewa!'t 

!n:c:-:r:a-::or; ~:inaoe:"'er:~ Sub::o:-:-.i t~ee 

~r. 3=-~~~ 3a:-:-et~ ( C~a!r ) 

~:-. t·:a~:~ A:.Cersor. 
Dr. ~::1 :~~ Hogar:r. 
r-:::. Eob~~-e Jaci: Jones 
~~r. L:=ry Saunde:-s 

Moni ~or ins Subcomr..i t :ee 

Mr. Paul Wilms (Chair) 
Mr. Mark Alderson 
Mr. B:-uce Sarrett 
Dr. Ernie Carl 
Dr. B. J. Copeland 
1-:r. James Turner, Jr. 

Ci::ze~s' A::airs S~bcornrittee 

Dr . ~:ic~ae: Oroac:C ( Cha!. n 
1-:r. To:-- E:!:s 
:.J:- . Err.1e Larkir. 
~r. Harry Layman 
Mr . Jot~ Stal llngs 
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The pro~ram also is responsive to two Citizens' Advisory Committees, 
~hose me~bars a re appointed by the Policy Co~~ittee to re?resent speci::~ 
geo~rap:~ic areas. 'I·he ?amlico Citizens' .h.dvisory Committee members are: 

~~ . Derb Car-ter, .Jr . (Chainna:l) 833- 4859 
~v 

'-'- . Ernie Lar:<.:.n (Vice-chairman) 551- 4495 
~r . P.l ton Ba~lance 928-3251 
M!". Fred Bon:-~er 779- 9750 
Ms . Grace Bonner 322 - 4522 
Mr . Ralph Buxt.on 441-4124 
M=. Rann Carpenter 322- 4 111 
Mr. Rod,..ey Calhoun 833-4859 
Dr . Don Ensley 757- 6961 
H!" . Garvir: HarC.ison 249- 1225 
Mr. ':'"im Hodges 926-3531 
Dr . Bill Jackson 946- 7725 
!·~ !' . Ralph Jarvis 926- 3861 
f·is . S;;osan Ki:og 633- 4915 
M!'. Dick Leach 946- 5497 
f·~r. Neal LeY: is 726-683 1 
r-!r . T·odd t-~i~ler 393-8185 
r-:s. Katie ?1~=ris 225- 4261 
t·~ !:'" • Doug Nelso:1 466- 3631 
~:r . DaviC O' l'eal 926-5721 
r-~r . 3'11 Pa~,.:l 745- 4337 
r-::- . 1\::ly Ph::lips 923- 3151 
D::- . Thomas Quay 828- 9874 
)::- . Clark Rod.t'Tla:; 946-9282 
~-::: . Stt:a~· t Shinn 757-0659 
~-:!:'" • F:-ank So::-merka:np 322- 5259 
Er. John Spagncla 757 - 3073 
!·:=. Ga=:- lan~ S~!.":cklend 459- 3579 
t·:::-. 3'Jddy St-:a:n 638- 4991 

The .~lbe::-.a!:"le Ci~:zens 1 .~dvisory Cor:-mitt.ee members are: 

D· ?arker Chesson (Chairman) 
t~!:'. John Stcllin~s (v.:.ce-chairrnan) 
t·:::- . John Acree 
~:= . Lloyd Sallance 
Mr . Yates Barber 
Mr . Quentin Bell 
M:-. Don Bryan 
Dr . Mike Corcoran 
Mr . Michael Dar.iels 
l-~r. Don Flo~·e~s 
Ms . Carolyn Hess 
Capt . Al Howard 
Dr . Jimmy Jenkins 
Mr. Chuck Li:t1e 
~~r. Willi&-r NcGeorge 
r-~r . ~1urray Nixon 
t-~r . Gera l C: Perry 
v~· Willial"f ?1la:~:. 
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335-082: 
794-2183 
441 - 573: 
441 - 2531 
338-3557 
473- 3388 
441 - 6486 
833-1923 
473- 5001 
426- 5753 
426-9563 
221-4977 
335-3227 
797-4046 

804/855- 1328 
221- 4 115 
261 - 2757 
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D~. Robert Powe:l 
l·lr. Te::ry Pra~ t. 
~r . Bil: Richardson 
r-:r . Ear: Rot;r::::.:-ee 
~!". Joe St:ut :s 
M::. A. B. Whitley 
Mr. W. C. Witherspoo~ 
M::. Glen Wood 
~r. J. A. Wright 

335-7617 
356-2267 

804/473-1600 
4&5-8354 
398- 3525 
823- 3234 
335-08&5 
851-7441 
335-6569 

These me~hers were select.ea so that a broad spectrum of interests and 
locali ~ies were representee, basin~· ide. Geographic distribu~ion appears 
as F:gure S. 

The Cit.izens' Advisory Co~ittees have t.he responsibility to direct the 
public involvement portion of the progr~~ by making recommendations on 
pub:ic involvement projec~s and reviewing proposals submitted in the 
area. Ci~~zens' Advisory Committees also review and make recommenda~ions 
about percinent technical projects and review all do~uments before they 
become :~nal. The Ci~:zens' Advisory Conmit~ees will serve the role o: 
ca:.a~ysL i:l enlis~ing p·J.::,~ic support fo:- the program a:1d i t.s 
reco~~e~da~:ons among the people a::ect.ed. 

Lis~s c: maili:1g addresses and telephone numbers for progra., people 
appears as Appendix A. 

The pr~ra~ is conOuct.eC currently by e st.aff of four. The Project 
Di~ec~o~ for the ?CS~ 10 wonths has bee~ Dr. Douglas N. Rade:- . Dr. RaCe~ 
hcs jus~ resignee "o jo:n the ne~ office o: the Enviro~~encal Defe~se 
Fur.C ~:: ~c!· t.n Carolina, and as such ·~,i:l continue to work O:'l No!"-:h 
Caro:..ina coasta!. issues, and is availab:.e at any time for publ1c inqJ:,~y 

or co~men~ at 919/821 - 7793 . The new project director is currently beins 
selectee from an excelle:-,: field a::d shoulQ be available by lat.e ~a~c:-., 
1958. The projec~ direc~or has the specific responsibility to execute 
a:l directives of t.he Pcl:cy Co~~itt.ee anC Technical Co~u:~tee ~o 
impleme~~ all aspec~s o: the progra~: informa~ion acquisition, 
in:o~ma~ion management an~ public involvement . He must produce all 
reports requested by those bodies, oversee scientific research, direcc 
buagecary considerations, and conduct program liaison with the 
Environmenta l Protection Agency (EPA), other federa l a nd state agencies, 
the legislature, other states' officials and the other national estuary 
programs. 

The director is aideC in this 
officer, Hr . Ted Bist.e::-feld . 
on che program to date a nd is 

responsibility by the full - time EPA projecc 
Mr . Bisterfeld has conducted excellent wor}: 
availeble at any time at 404/347- 386&. 

Other program staff include the public involvement coordinator, an 
information managemen~ coordinator a nd a full - time clerk. Ms . Joan 
G~orCano has beeP. on boa~C as the public involvement coorCinato~ since 
November, 1987, a~C is :oca~ed in the ~ash~ngton Regional o:f:ce o: Nrtc:, 
at. 9:9( 946- 648:. 
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Ms. Giordano is available at any ~ime to address citizen or local 
gover~"en~ co~~ents, in~iries or reports of environmental problens. Ste 
direccs the public involvement portion of the study, staffs the Citizens ' 
Advisory Co!ll-r,i ttees, and conducts liaison with local gove=nmeMs, the 
press, ci~2zens grou?s anci oversees pub~ic involvement srants under the 
prograrr.. The informa~:on management coordinator position is i~ the 
process of being created; the new oroject director will be able to fill 
the Slot as a first dutt· The information management coordinator 
position is responsible for direction of t he information management 
portion of the study: oversight of the integration of existing computer 
systems :or the Albemarle-Pamlico Estuarine Study data system, production 
of a narra~ive data base (studies and results), and liaison with 
potential users of the system. The final existing position is the 
progr~~ clerk position :illed by Ms. Kathy Norris. Ms. Norris conducts 
day- to-day administration of office matters, coordinates communicatior.s 
and answers c itizen inqu:ries about programmatic matters (919/733-0314 ) . 
A fifth position is antic:pated in the coming fiscal year, to conduct the 
ci~izen's monitoring program and oversee the monitoring portion of the 
study. This positio~ will probably also be a field position (in 
Wash~ngto~, NC or an a:~er~ate coastal locale) . 

!nforma~io~ hccr~:sition 

The original workplan for the study (APES 87-02, available from ~he progr~~ 
office) lis~s 21 pages of technical studies of natural resources and their 
management v.:hich APES conclude·:i "''ere needed for effective managemen: to 
result. Gene!·ally, these s~uc:es fe ll into the following categories: 

1 ) iOe~Lification and ma~agemen~ o: resource critical areas, 

2 ) wate~ quality and es:ua~ine relationships, 

3 ) fisheries dyna~ics: stock assessme~~ ana disease, anC 

4) 

The o~:~ina: pla~ containeC p~:oritizeC areas :or ~ork, includi~S 
charac~e~:z:~io~, evaluatio~, =~C implementa:ion . 

Studies for FY 1987 were chose~ by a complex pathway. The draft workplan was 
released in March, 1987 . A call for proposals (with instructions to authors ) 
was issued on A?r il 1, 1987, for the full range of prioritized topics . By May 
1, 1987, over 100 proposals fo" work had been received. Over 600 outside 
reviews were directed by the Joint Peer Review Committee (Dr. Frankenburg, 
chairman; Dr . Costl0¥.1 ; D=. C.a:-:; Mr . BisterfelO, for Mr. Barrett; and Mr. 
Turner). Review by technical authorities, managers, and program staff were 
considered to produce a proposed slate of projects for 1987-88. Several areas 
were identified as important, but needing clearer resolution before work 
proceeded (fish diseases, remote sensing, hydrologic and water quality 
modeling, natural areas and endangered species, striped bass, toxic and fecal 
cont~~ination, and recrui~mer.t ) . These areas were targeted for either 
workshops or wor:..;.ing grou?s. The 'Technical Com.:nittee revie\<: anC a??roveC 1:he 
slate, as die t.he Policy CoJllT,ittee . Shortly a:ter June l. 1987, all pertiner:t 
Oocumen~s we=e submit~ea LO E?h ~o initia~e those projects. Approva~ for ~or~ 

13 



to begin was re~eived from E?A between Augus" and October, 1987 . In addi~:o~. 
several p~ojec :s were ide~.tif iec for funding as money was available. Ta::,le : 
lists ~r.e seve~~een projec~s f~nded initially anC the three recommendeO fo~ 
fundi~~ as so~~ as possib~e. A brief Oescri?tion and curren~ status of each 
funOeC p:-ojec: :ollov.:s: 

A. RESOURCE CR!TICAL AREAS 

1 . En\' :ronmenta l determinants of oyste:_- bed success 
( Jor.:'. Su'ther land, Sonya Ortega and Peter Peterson; Duke University 
Marine Lab and University of North Carolina) 

This project ···ill answer the follo·wins questions: 

Are all places in the P.lbemarle-Pamlico system suitable for oyster 
sett:ing? Can oyster beds in historically important areas be 
rees~a::,lisheC? Wha:. are the conditions required for establis/'l.r.(e:"l't 
of v:aDle oyster be6s? How does demography vary in space and time 
a:1C t-::'1ich demograp:"!ic variables determine the success of an oyster 
bed? 

The statement o: · ... ~or:< includes: ident:.fication and characteriza:ior. 
of oyster beds, evaluation of condi~ions required :or establishment 
c: c:•ster beds in historically productive areas, a:1d evalua1:ion of 
the ~elation between spatial and temporal variation in demographic 
var:ables and oyster success. 

S:e:·.:s: Initial data characterizatio:"!s are complet.e using Divisio:1 
of t-:=.!"ine Fisheries Oa:.a from Jones Bay . Experimen~al and data 
anc~ys:s equipme:"l~ have been obtained and are ready to go. Fie l d 
v.'C!"~: begins in March and continues u:Y:il October of this year ir. tv:o 
rive!:'s, the Neu.se and the Pamlico. 

2 . A:~a:vsis of r.urserv area data 
(r·:.:.:,e S:ree~ and Liz Noble, NC D.:.vision c: Marine Fisheries) 

This p~oject is designed to compile and analyze a ll existing deta o~ 
pr ir.,ary nursery areas, secondary nursery areas, inland nursery areas 
anC anadromous fish spawnin9 and nursery areas to determine ade~uacy 
o: designations, to establish baselines and to iden~ify impaired or 
impacted areas. 

S~atus : Funds for this project were not received until October, anc 
sta::'ing was not compl eted until January, 1988. Data evaluation is 
unde=way, agency meetings have taken place and analytical procedures 
have been established . The project ~·i ll probably be completed by 
the 12-month time as scheduled . 

3. Ae~::l survey of subme~ged aauatic veoetation 
(",;:.."":" leader-Gordon Thayer , Na;:ional Marine Fisheries Service) 

T:-l:s project Y.'ill produce maps of all sub:nerged aquatic vegeta':.ion 
( s.::: ) in the study area by the time i;: is completed i n three yea rs . 
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S..U.V is cri~ical f~sheries habita~~ and also is a:':! impo:-tant 
inCica:or of e~vironme~~al health. Maps produced frore aeria l 
p:"lotog:-aphy wil: ?rovide an SP..V st.atus report and a baseline for 
fut'..l.:.-e surveys. The initial y.•ork cen~ers from Core Sound to 
c-.:~!" i t.uck So~:1C in eas~ern Pamlico Sound. Next yea!" Is "''ork is 
c~:icipated to aOdress western Pa~lico Sound and its majc~ 
tributaries. 

Sta:us : All activities are on schedule. A full - time technicia~ 
(Lisa Wood) has been hired and is completing species compoSltlO~ 
work on historical cores . Team s taff a r e compl eting work on Core 
So~nd and pla~ning spring aerial photography for the 
Core- Sound-to .. Avo:1 stretch. Groundtruthing in southeastern Pa-:-,lico 
Sound ~ill be conducted this spring. Additional funds have been 
requested to meet unanticipated equipment needs . 

4. Distribu~:on of submersed aquatic plants 
(Grah~~ Davis, ~ast Carolina University) 

~:-. .:.s project COii.?lemenl:s the National Marine Fisheries Service ShV 
stcCy to produce a comprehensive view of SAV distributio~ patte~ns. 
Dr . Davis' work concentrates on groundcruthing for ~he N~FS work, 
ac.~ on the poten:ia: for reestablishment of native macrophytes in 
h:s~orical SAV bed areas . Currituck Sound and the Parn:ico River 
(;.•:,ere rnacrophyces vir~ually disappeared in 1978- 79) are the areas 
of concentratio~ for experimental work. An SAV management plan ~il~ 
be developec cur ing 1989 . 

s:.et1~ s: St:rveys o: SJ:l.V beds in Paml icc River and tribu1:aries~ anC 
less intensive surveys of the up?er Neuse River~ Curri~uck SounC, 
K: 1: ty Hat-:k Bay a:1d Back Bay have been com?leted . For the first. t..:.r.~e 
s~r.ce 1980, a felt-: w~ld celery plants were found in ~he Pc...-:::..ico 
;<;. ve~. Ne·.Jse R:. ver •ild celery baas were found to be robust, and 
~::1 be usee for 1988 transplant experiments. Transpla~: 
eX?e!"i:ner.t:s s!"lo,.·ed a serious problem with epiphyte gro·..:~h in the 
?a.11lico River. Sil1: a:1d organic mate~ial appeared to i:;h:bit stolo~. 
<;!"o· ... ~~h in bo-cto:r. bags. Al l stuCies are on course as sc:"leCuled. 

:. Ecclo~ical func~ions a~d values of frinqe swarnDs 
(~ark Brinson~ Eas~ Carolina University) 

This ?reject is designed over several years to answer the following 
ques-:ions: 

What is the potential for fringe swamps to regenerate af~er 
disturbance by tL~~er removal and other impacts? What is the role 
o : fringe SW~O?S in ma~ntaining water quality in freshwater anQ 
oligohaline zones of North Carolina ' s estuaries? Do fringe swa~ps 
provide fooa and cover for f ish communi t ies of the sound and for 
wildlife popula~ions in the region? 

T~e fi~st phase conce~trates on site selectio~ anC characterlz~n~ 
existing inforn11::t:.on on fringe sV¥·amps. Later phases address 
speci:ic ques~io~s on ~anagemenL issues. 
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S:a:,;s: This project is progressing slowly . Dr . Brinson has as:.;ec 
~ha: t~e proJe~~ be continued for adC:tional time at no additionc: 
cos;., tc a:lo'-' hirr to meet his obligacio:> to APES . 

0. O;::s: :-·Jc::.o:'!s tc ar.adromous :ish m:.o:-c:ion anC an evalua~io:-~ of 
POte~:!a~ ml:ica~:o~ mecsures 
{Ries co:l:er, US F1sh & Wildlife Service) 

A major :actor in the obvious declines of anadro"DUS :ish is the 
loss of spa«:>inc;; habitat by conversion of the areas themselves or by 
loss of access ca•.>sed by obstrucr;ions by dams, roads, and other 
water-de·Jelopment projects and natural processes . This project :s 
develop:ng baseline information on the historical extent of 
anad:-o:.c·.;s fish ex~ -~sion, t he present utilization a: habitat anC 
the locations of barriers to migration. The next phase wil l Cesis~ 
a prog::-..:..T: t.o res:ore impacted a r eas. 

St.e:·.Js : Historical data gathering is underway . 

7. O~he:- cc:ivi~ies 

A. A~:e~na~ive We:land Protection Strategies 
(:;a·.•e Ada-ns, NorLh Carolina St.a:.e University) 

T~.:.s effort is intended to evaluate the effectiveness of 
va::ous wet.lana protection strategies. This pro j ect was s l ated 
:c:- "Decen\oer 11 funding, as money became available. The 
~e:~nical Co~mittee on December 15, 1987, approved the in~t~a: 
s -.~00 ~o be~i~ t~e project. Dr. Adams, however, haC 
p:eviot.:s ly reques1:ed an upgrade of his request to $15,000 to 
c ::.ov: h~m to ret:ain an unusually t.a l en1:ed and qualifieO person 
tc execu~e t~e projec~ . Dr . AOa~s has since los~ this pe~so~ 
:c~ lack o: :~nOs . 

s:~:·Js: '!he ?r-oject has not been initiated to da-.:e . NRCD 
?:-~:ureme:-~: .:s finalizing a con:ract for the $7,500 approved, 
b·..:.:. D:-. Ada«s' plans are uncert.a.:i: at the mo:7'e:-:~. 

B. Ne~ional ~e:lanC I nventory 

Tne US Fish & Wildlife Service has made a large commitment o: 
their funds to compl ete the 1<-,il in North Carolina. This ver-l! 
i~?orr;an~ action will be pivotal to future wetland regulation 
a:,~ ana O.ysis of pat1:er ns of change. 
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E. ~a:er 0-..:a:.::\· a~C E.s:ua:-ine Re!.a:.:.o:-~shios 

The pc:en~ia~ ~or eut:-oo~ication and nuisance alca: blo~~~ 
{Hc~s ~~e~:, University o: No~th Carolina) 

This proJect is designed to: 

ex~"~~e the relative importance of nitrogen vs p~osphor~s 
as pr.y~oplank,on growth- lim:ting nutrients in ~he 
mesoha:i~e wa~ers of the Neuse Estuary and Pa~l~co Sou~c; 

exa-:::r.e t!"te relative importance of sediinent- asso::ic:ed \"S 

solub:e ~utrients as eut~oph~cating factors ir. these 
waters; 

establish bloom "thresholds" in relation to specific 
nutrie~t {~ and P) loading scenarios for these waters; 

eva:ua:e :he potentlal :or hypolimnetic anox:a associa:eC 
"':.~h ::-ax:L'I\\:.'11 periods o: phytoplankton bion:ass p~od-~~:or. 
in ~hese waters; a~C 

test ~r.e hypothesis tha~ "analog" nuisance bloo::- spec:es 
{ re:a~!ve t:o kno•' freshwater nuisance taxa) !l'.ay ex1s' ar.c 
potentia:ly proliferate in these waters. 

Stat~;: ?reliminary assay work has been corrpletec in 
Pam~ico Sc'J!"'C to complement long-standing wo::-k in the 
Neuse River. A gra<iuate s~udent {Joe Rudek) •·.:.:1 be 
cor.ce:.::-a-:~ng effort on ?a-::lico Sound -.:her ~r.e ::el~ ·..:~:-~: 
ge~s ~~Ce=way ln la:e ~a::-ch o~ early A?=i:. 

2. H\·Ce Co:.::-:.~v de:.~!:leC sci:. st::-vey 
(NC' o:v:sion o! Soil & Viat.e:- Conservation, Hyde Co~n:.y. ~S 
So:~ Co~servatlOn Service) 

The r.a~·Jre o! soils strongly affects the concen-:ra~ior. c: 
po:lc~a~~s in nonpcin~-runo:: from fa~s. fields and 
ciues. Hyde Coun:y is a major gap in our kno•, ledge c!' 
so.:.:s nea~ the coast. It is especially critical because 
o: :r.e we::ands present ar.C i~s close p!"oxL~ity to :rag!!e 
nu:-se:-y areas. 

Status : Soil mapping has been underway since July and is 
on schedule to complete the county in three years as 
designa:ed. 

3. Anelvsis o: existinq hvdroloqic and water quality data 
{Jera= Ba:es, US Geologica: Survey) 

':':-,is ?:-c:ec~ is designee to consolida~e ar.O c::a:yze 
ex:s::::; '-'a~er cr~al:.. ~Y anC tyclrolog!.c da:.a or. A:~e~a:-:e 
anC ?a~:!co SounCs a~O the:: tributa:-ies to eva~ua:e 
t::-e:1Cs ar.C explore ca1.:sa: relationshlps to hlli"T,a:-: 
activ:::es. Speciflc goa ls are to: 
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s~marize known or presumed hydrologic and ~ater-~~ality 
impacts :~om the various types of land-use change in the 
Albema~le/?amlico region; 

collect ar.C: analyze existing information on artificia:. 
la;:c crainage for areas directly tribu1:ary to the 
Albemarle/Pamlico Sounds; 

collect existing information on the hycrology and 
hydrodyna~ics of the Albemarle/Pamlico sys~em . Using 
these data and information from items 1 anC 2, analyze 
temporal and spatial trends in flows into and out of the 
so~ncs; analyze spatial characteristics and define 
governing or controlEng phenomena for flows within the 
sys~em; 

collect and summarize historical information on point 
so·Jrce discharges; 

collect existing informat:o~ on ~ater ~4ality in the 
sounds. Analyze water-~~ality data to iden1:ify and define 
spatial and temporal trends in parameters . Identify 
rela~ions~ips between water quality ana influe~cing 
fac~ors such as point- source inflows, lanO-cse change, 
meteorological events, and flow conditions; 

determ:ne t~e usefulness of watershed, hydrodynamics, ar.C 
v.-a~er-q~.:ality models for (a) gaining insigi':-.: into 
i::-,portac.: p::ocesses :.n the Albemarle/Pamlico system a:16 
(b) ongoir.g Albemarle/Pa~lico management progra~s; and 

baseC on the preceding analyses, identify needed 
inforrr.ation and develop hypotheses regarding relations:,:ps 
between water-quality conOitions and poten~1al governi~~ 
processes . 

Sta~us : .ll. comprehensive bibliography of water quali ~!' e:-.:: 
hyCrogra?hic data sources has been p~oCuceC. Data 
analysis is underway . Draft reports are expected as 
scheduled . 

4. F'lo-...~s anC flow oat terns 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 
pa~~erns in the Pa~lico River Estuary and the Neuse River 
Es:uery. Continuous records of flow in the estuaries wi:l 
be provided fo~ use in conjunction with other researc~ 
conductec as a part of the APES. I nformation on flow 
pa~terr.s, as well as continuous flow re:::ords, will be 
developeC to mee: current wa~er-quality management neeCs . 
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Sta:us: Locations fo~ gauges and monitors have bee~ 
de~e~~ined and perrr.ission obtained. E~Jiprne~~ has beer. 
ordereC, but implene~ta~ion ~as delayed at the reques: o: 
pro<;!:arn sta:f to integrate aspects of the expanded 
base:ine monitoring system . Otherwise, all wor~ is o;. 
schedde . 

5. Reduct~on of e stuarine nutrient loaOinq bv coastal swamos 
(Edward Kuenzler, University of North Carolina) 

Nutrient loading in tributaries to estuaries can be 
greatly modified by coastal sw&ups. This process of 
nutrient reduction has great implications not only fo::
evaluation of waste impacts, but also the citing of 
municipal treatment facilities . 

Status : Preliminary work on site selection is almost 
co~plete . Field work on potential sites is beginning, in 
liaise:; t.-.'it.h state resource managers . P.. workshop is 
ple~ned for April to help target specific ques~ions to be 
ans~ered during the field portion of the project. IR 
aerial photos of potential sites have bee~ obtained anC 
are be!ng evaluated. 

6 . A sco~:nq studv o: the distribution, comoosit:on enC 
dynAm:.cs of water ... colum:'! and bottom seC.imer.~s 
(Jo~n we:ls, Universicy of North Carolina) 

This study is designed to synthesize all existing sedirne~ : 
data fro:o the Albemarle/ Pa-..lico system . A:l data "'Ll be 
quality- controlled end then analyzed to produce a synop~ic 
rna? o: seCiments throughou~ the system. 

Sta:us : T~!s project is right on schedule. Al l exis~i~g 
data have been "captured" and are being a::alyzed. F!elC 
wo:rk to acquire modest ":ill- in" data ~·:11 begin witf:ir: 
one mo:1~h . Land Resources Information System perso~ne: 
have me: with project s~aff and agreed to C~g:tize tr.e 
information to produce the f!nal map . 

7. o::site effects of Best Manaoement Practices 
(Jered Bales, US Geological Survey) 

The primary objectives of this investigation will be to 
(1) evaluate the off- site effects of water-control 
structures on surface flow and water quality in chan;,els 
tta: drain cropland in the Albemarle/P~~lico region and 
(2 ) quantify the short-term effects of drainage from 
cro?land on estuarine salinity in the Pa~licc River 
Es:ua::-y. 

S~a:us : All preliminary siting evaluations are com?lete . 
Loca: Soil Conservation District and Depar•ment of 
Ag~iculture of:icials were consulted :n the siting 
p~o~ess . All activities are on schedule for this 
three-year inves tigatio;, . 
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8. O~her Activities 

Steve Walsh o: the University of North Caroli~a has 
submi:~ed a multiyear, half-million dollar proposa: 
tc NASA to fund remote-sensing of land use and wate" 
qua:i~y 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 a 
transfer phase, where LRlS receives all da~a and 
soft:ware to implement the system, gratis, as \-Jell as 
being trained in its use . By that time, the pa,..,-,l~co 
River Basin would be completed and could be expandec 
to the entire study area (or state). 

B. ~?A aerial ohotoare~hv 

S?A has requested high- quality ae~ial photography of 
much of the study area in its Special Case 
Designation of North Carolina pocosi:1 wetlands 
{Howard Marshall, Lee Pelej per . co::-.. ). For modes~ 
aOd i t.ional fur.ds, we could get the remainder o: the 
stucy area flown ($5000-$6000?) . 

C. ?oi~~-source mao 

LRlS, DE!·l, anc A?ES have negotiated a mutual effort 
to result in a~ updateable point-source map fo: the 
study area. Specific overlays are listed in the 
Info~at~on Management: Sect.ion of this report. 

D. Workshoo on Remote Sensinc 

Wate::- Resources Research Institute cont::.·acted with 
APES to hold a workshop on Remote Se:1sing and Lane 
Use in t he Albemar:e-?a'lllico System . : ·he workshop 
was successfully helo on October 27/28, 198i, a~c e 
proceedings volume is almost complete . l.1c l uC.ed i:z 
that volume a~e recommendations on this topic to the 
APES administrative boards . 

E. WorkshoP on Hvd~olocic and Water-Qualitv ~:ode ling 

Water Resources Research Institute contracted with 
APES to hold a workshop on this topic as wel l . The 
workshop was held on September 3/4 , 1987 . The 
proceedings volume is partial ly written, but awaits 
renewed funcing of the SCI, I nc . contract with 
Marguerite D..::'fy to complete . NRCD Procurement has 
bee:-: v.·orking on tbat contract for quite some time. 
Hs. Duffy hcs been working on it on her own time 1r: 

the ir.terirr. . 
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UNITED STATES GOVERNMENT 
Figure 6 

OAT'< Decernbe.r 23, 1987 

"~~' Mike ~t. A~ Policy Carrr.ittee Menber 

mer1.~.ora11d· ~~ 
APEs 

ou JLJ<CT• Wetlands/ Natural Areas/ ErOangered Species 1\orkshop 
DEc ,.. 9 ~ T957 

To, Dou; Rader , All:elrarle Pamlico Estuarine Study CAPES) 
Coordinator, IY.'li<CD, Raleigh, N: 

lNI'ROOOcriON: 

On December 1, 1987 , the subject 'WOrkshop Y.as held in rocrn 482 of the 
Federal Suilclins, 310 New 'Bern Avenue, Ralei<;h . FerticiP'-nts were the 
major authors o: t."le endangered species researcn proposals including. 
No:'a Murdock (i"o\5-Ashevillel; Debbie Paul (i'irtC- Raleigh); Ro!::> Sut ter 
(NCOOA- Ra : eigh); Chuck Roe (!'liP-Raleigh>; Brian Cole <FW5-AS'leville> 
and, I served as facil i tater. T."le objective of this working session 
was to prioritize and readl a concensus on t.i-le researcn sr.udies needed 
to assist rranage:s a.r1d decision rrakers in the APES study area. 

To begin our discussions frcrn a a:mron teseline knowledge level, each 
potential i nvestigator briefed the others pr esent on the rrajor 
co.11p0nents of h:s(ner research proposal. A joint dec ision was then 
made to rank .:he vario'cls proposals based on the follo.<ing four 
cr1 teria : 11) relevance o: the project to 1:he over a 11 APES program; 
( 2 > manage:ner:1: need; < 3 > degree of threa;:; aoo (4 > vul:-:erability 
(rareness; tolerance to pe::-::.U!'bations; seP.sitivi -::. yl . Upon n.l:nerica } 
ranking, a sab:ec;:i \'e ra:'.k~ng tock place to break t.ie \'Otes . 

RES'JLTS: 

The fo:low:ng list presents the vari ous wetlands/ nature : 
areas/endangere::l species research proposa ls according tc prior''"' 
ranking by the aut."lors : 

Proposal 

1. Distribution and Status of the Unionidae 
of Nort.))eastern Ncrth Carolina River 
Basins l"''ildlife Resources Ccrrrnisionl 

2. Camty aoo Regio:-.a: Natural Areas 
Inve:-:to:-y (1\a;:ural Heritage Program) 

3 . Irr..ert:.cal/O::as~l s-ale Inventory :or 
rare P:,a:lts 

4 . Di.strib.ltion of Plping Plover <Th > 
< Inven:ory Study lst Yer) 
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$63K 

55K 

20K 

35K 
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5 . Wet Pine Savannahs - Rare Plant Inventory 

6. Inventory of Rare, Freshwater Aquatic 
Plant Sp;ci es 

7. Se3. Turtle Study 

8. Re:J-cockacled Wcodpecker Inventory 

9. Waccarraw Killifish Inventory 

10 . !o'a.nagerrent Protection Activities and 
Restoration of calcarious Babitats 

11 . Bald Eagle Inventory 

12. SUrvey for Rare Uplarrl Sj:ecies 

13 . Alligator Inventory 

MI SCELL.l\NECX.JS, Bt1l' IMPORTA Nr FQU.'I'S rn::::M MEEI'I N:; : 

17K 

llK 

SSK 

If sea turtle study is funded, WRC "'Juld rot be the 
sub-=ntractor. 

Priority areas for the N:~ural Areas Survey are as 
follows : <lJ NE Sector; (2 ) S. Sec~or ; and 
( 3 J Inner Sector. 

:-lE: sectiot'6 of State - have a p;1uci ty o: endangered 
plant infonre.tion yet t.hat area is experiencing 
develop-rent pressures. 

Research proposals fo: inventories for sea turtles, 
RO\, reid eagles and piping plove: oo rot include funds 
to digitize i nfomation into t.he LRIS system. 

Intertidal/Ccastal Swale Inventory - Seven species to be 
=ncerned al:::out: 3 Fe::ieral candidate species; 1 State
listed; and 3 State candidate species . FWS is f unding 
S8200 this FY for "Sea beach" status survey. 'There has 
l:>;.:n a 60 percent r eduction in rare species found in these 
zones in the O"lesapeake say . In rrany instances, N: rray be 
the last stronghold for scrne of t.'r)ese species . 

Mussel survey ral'.ked very high largely because the group 
felt mussels were a good indi cator of wa t e r quality. 
Mussel survey needed in 3 river syste-ns, prioritized as 
follo..;s : Year 1 - Parnli= River; Year 2 - Ne.!se River; 
and, Yeor 3 - Rcanoke River. 'Ihis is a 3- year study, and 
all fiiases need..<>d for success . Yeor 3 includes developrent 
of a rranagerrent plan. 
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Alligator survey lower p:-iority especially since it has 
been taken off the Federal enaangered species list . 

Additional thoughts by the group on the wetland proposals subrritted by 
FWS and other miscellaneo<.lS issues . 

The FWS should find its Clo-ln funds to re;xint the 
Alberrarle Sound Estuarine Profile, whim is a 
=npilation of knO\oo.<Tl infornation. 

Concept of an Estuarine Profile for Sl.a:::.lc\olater Streams . 
Since nany exist outside the stlrly area, another 
fur!ding source mi¢lt be rrore appropriate. 

Inventory of l'ari time Forests is being oone in N:: by 
either UN:: or w.<:e. lXM is letting the contract 
<R:.cn Shaw). 
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F. Workinc qrouos on toxic substances anC fecal 
conta.l11:nation 

0~. John Costlow has agreed to coordinate these 
working groups, and is proceeding to co:1vene them. 

G. Nacura l Areas and Endangered Species Workgrouo 

t-:s. Gantt chaired a working group on this topic whicr 
met Decewher l, 1987 . Their recommendations appear 
as Figure 6. 

H. ~eavv me~al and organic rich mud pollutants in the 
Pa~lico River estuar~ne svstem 
(Stan Riggs , East Carolina University) 

This project conce~trates on pollutants o: 
fine -grained sediments. It will : 

mzp the major point and nonpoint source discharges, 
alon~ with their k~own chemical charac~eris~ics a:'lQ 
discharge rates; 

dete=rn:ne concentration and distribution of heavy 
rr.eca l , uranium, tho::ium, and phosphorus pollutants 
absorbeC onto organic-rich mud within in order to : 

a ) es:ahlish present pollutant levels around a 
se!' ies of kno\v point and non-poin: sources; 

b) identify specific trouble spots w~•hin the 
estuarine system; 

c ) ae:ine a basinwide framework for determining 
migration paths of pollutants through time; a~d 

d ) det:ermine the pre- man or "natura: background" 
levels of pollutanLs, a nd estab:ish the cha~ging 
impact through time resulting from agricul ture, 
urbanization, and industrialization of the 
drainage basin; 

decermine the inter- relationships between 
sediment/ water col~~n interactions and resultant 
chronic effects of heavy metal and organic- rich 
pollutan:s upon the escuarine system; and 

establish a baseline framework for sediment and 
associated pollutants: 

a ) in:egrate data bases from existing federal, 
s~a~e, and private monitoring programs; 
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b) develop baseline information for modifying 
existing long-ter~ monitoring programs ; and 

c) develop baseline information for the development 
and implementa~ion o: regulatory and manage~e~t 
decisions concerning wastewater and seOiment 
discharges and associated estuarine ~'ater 
quality . 

The project stares in che Pamlico and then moves to 
the Neuse and beyond. It was approved initially for 
:und:ng to begin as soon as possible (i.e., about 
Decerr~er , 1987). The Technical Com~it,ee approved 
startup funds of $6,000 in Dece!T'.ber, which have no·.: 
been expended . Urgent action is needed to transmit 
fur~her funds . 

I . Pote~~ial for Persistence of t he red- tide 
d:no:laoellate, Ptvchodiscus bevis 
( ~1ary Tyler, et al., Versar, Inc . ) 

The November b loom o: the toxic microalga, 
?tvchodiscus brevis, caused extensive c losures o: 
Nor~h Carolina shellfish waters until it began 
dispersing in January , 1988 . The probability of 
persistence of enough cells or resting stages to 
cause repeat blooms when warmer weather returns 
prompted this rapid response study. The Technical 
Corr~ittee on Decerrber 15, 1987, approved up to 
$25,000 to address this issue. 

Status: Wate~ and sediment samples were taken fro~ 
the mos~ severely affected areas in Co~e Sound, Bogue 
So•Jnc, and near Cape Lookout for processing. Res;.~l ts 
are expec,ed shortly. 

J. Fa:::.ors respo~sible for blooms of ?tychoOiscus bre'; :.s 
a:~C. t:1e desiqn of an e::ec1:ive monitor:nq orosra'T. 
(?reposed by Dr . Pat Tester, NaLional Marine 
Fisheries Service) 

Federal law r equires a monitoring program once red 
tide has occurred in an area. DEY., D~U', Shellfish 
Sani ~at ion and ~~FS believe remote sensing can be 
used in this process . An excellent proposal is in 
hand to address this need, and time is short . 
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C. Fis~er ies Dvna;nics : Stock Assessr;:ent and Disease 

Scooir.~ studv on Ca~a reouire~er:s !or !~sher1es 
s:oc< assessme:-:t. i:-: ~orth Ca:-ol!na 
(L:nda Hercer and }:ike S'treet, NC Oivisio:1 o: ~~c:::-!:1e 
Fisheries) 

This project was designed to determine the fu:ure 
progra::-.s necessary to evaluate fisheries standing 
stocks. Specific goal s include : 

define the fishery data needed to achieve management 
goals; 

iden~i!y and evaluate exist ing data; and 

reco~end appropr~a:e adjustments in exis:ing da,e 
ccl:ec:io~ activi~~es a~C addi~ional da~a w~ic~ 
should be evaluated . 

Status: This proje~t was not official~y funded u~ti_ 
October, 1987, and personnel problems have prever.tec 
active ir.iUation. tJ,::-. Street is finishing the NC 
Master Plan for Harine Fisheries, with which t:1is 
project integrates . He wil l be working on APES as 
soon as :he Master Pl an is complete . He sees no 
problem with completi~g work on schedule. 

2. The val-.:e o: recreational fish inc; in Albemarle a:1c 
?ar:ico Estuaries 
( V. Kerry Smith ar.d Ray:nond Pal.rnqu~s:, North Ca::-c:in.: 
s:ate ur.:versi t y) 

Th:s pre;ect was ces:gnec to produce a mode: 
app:ic~:e to ~anagement situa~ior.s. S?eci:ically 
the stuC~· wil!.: 

revie· ... ~ and evaluate past efforts to rt,odel t:he Oe~~ari 
for marine recrea~ional fish ing; 

evaluate the feasibili t y of transferring existing 
results to the Albenarle and Pamlico Sounds; 

conceptual modeli~g of the demand for marine 
recrea:ional f~shins; 

p~eli~inary demanc analysis with North Caroli~a 
Survey; ar:d 

corrpare ce~and es~~~ates of this study ~:tn t~ose 
t~a~s:e~~ed from o~her areas. 

s-.a:·Js: .~11 activities are on schedule. Recer.: v:c:-k 
in the area has been suroroarized; a workshop wes held 
in Morehead City re=ent l y with recreational fisherner. 
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and ma~agers; valca~io~ of data is be1ng assembled; 
a~c concep~ual models :or demand are beir.g developed. 

3. ~es~i~c and evalcatinc Cif:erent exclude~ devices :~ 
:r.e Par-lico So'lnd Sl:=~- :o Fishe=v 
(Ken ?earce, Kar~ner's Marine, Inc.) 

Mortality in juveniles of non-target species is ve?:"y 
high in this particular fishery, yet alternative 
technologies have never been tried inshore in North 
Carolina. The management goals of this project a=e 
to: 

i~prove and enhance the efficiency of the Pa~lico 
shrimp trawl fishery by reduction of crew effort, 
e~ergy savings, and ef:iciency of opera~ion; 

e~ha~ce the image o: ~he :ishery; and 

e~ha,ce the fishery wh~ch the juvenile :~sh stocks 
support when they ma:ure . 

S:atus: This projecrc was funded "up-front" with 
plar.ning year funds, paid back from 1987 funds. As 
such , the field work is complete and the data 
ana:ysis is underway . Draft reports are due shortly. 

4. C:her Activities 

Fis~ Disease ~c~ks~oo 

Water Reso~rces Research :ns~i~c~e conCucted a~ 
extremely gooc wc=~shop on this topic fea~~=~~~ 
numbers of ~atio~al experts. T~e p~oceeCi~gs 

volume is be~~~ ?rinted and shou:d be ava:l~:e 
shortly . (A S"-'"'"~~Y is anached as Appenc:>: G. ) 

8. Recruitment/Nu=se=v Area Working Gro~p 

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

C. Striped Bass Workinq Grouo 

An excellent two-day session on striped bass 
declines was he_a on February 4/5, 1968, ~n 
Morehead City . Dra:~ recommendations are 
attached as Appendix B. A striped bass task 
force 1r.et ~a=ch 8/ 9 a;: Eas~ Carolina Univers~t:y 
to address O?t~~: flow regimes in the Roanoke 
River. Acrc1on is needed ~Jickly on: 

1) striper spa·.:~. ing monitoring this ApLl 
(-$16,000) a:1d 

27 



2) obtaining J"- Bill Hassle"'s data 
(~$12,00C ) . 

0 . Ulcera~ive t-:vcos:s 

0. THE HUH.~ ENVIRON}1£N':' 

The Nor th Caro::na Legislature appropriated 
$75,000 to NC o:vision of Marine Fisheries t o 
conduct ulcerative mycosis investigations . Ttis 
work is currently underway. Ideally , APES wi~l 
take over needed work for this coming fiscal 
year. 

l. Base:ine der.ograohic tre~ds 
( Pa~: Tschet~er, £as~ Carolina Universi~y) 

~~:s projec~ was fended to deve:op a systenwide deooqraph1c 
da~~ase, inc~Jding perrranent a~C ~e~porary popclat:ons, ~o be 
comple~ed a~ LR:s. 

Sta~us: Work is on scheoule . Appropr i a te data has been identi::ed, 
co:lected, and entered into SAS data sets at East Caroli~a 
~niversity . Reports are expected as outlined in the cooperative 
agreement (i . e ., draft by June , f:nal by August , 1988) . 

2. Curre:-:~ resou!"ce manaoe:"'ent oroo~.=:"':".s 

(Rob Nichols, Research Triangle I nstitute) 

~!:is •.:ork is requ:.red by the Clea:: '.-later Bill, to evalcate the 
pe:-:or::lance o: ex!.stin~ resource r-.a:1age:::ent. prog:-a"':':S aut.hor izeC =>i. 
federa! la~. 7he pro:e:: was ap?~oveC : or Decer.~e~, :987, fcnCir.~. 
b:J~ : :.:nds are jus~ :'lO"'' e·.;ai!able . S..:??lemen~a: :987 E?A !ur.Cs a!"e 
ea~arkeO for ~his proJec~ as soo~ as ~~~chi~g fu:'lds ca~ be 
arra:tgeC . 

3 . Existing Manaoeme~t Proc=ams 
(::lave Brower, Univers:.ty of North Carolina) 

This contract r esulted in the Management Program chapter of the 
source documen t and also APES 86- 01 . 
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The pu:,:~c ~:1;:c:vemer:t portior of the AP:::S ?!"ogra'TI may well be the most 
importa:1t :~ t~e long terr, s~nce educatio:1 ar.d persona~ involvement are 
critical to b~~ld the co~se~sus needed to ceach the stated objectives . The 
majority o: this efforc depends upon building p~blic and local government 
confidence in the APES progra~. 

The APES public involvement program has several key features: the Citizens' 
Advisory Co~~ittees (CACs) (as described previously), a local government 

~-~ liaison network, a newsletter, projects funded to citizen groups and 
universities, and media relations. 

Local Governr:te:rt Liaison !'et· ... ,ork 

This feature o: ~he APES progra- is long overdue, especial:y given the 
keystone rc!e o : Lhe !oca: gover~-ent in lanO-~se co~trol. S:rong interest 
has been eh~~essed by a:l loca~ gove~nments co~~acLed, but es?ecially by 
Cho· .. an Co~.:nty (:~r. Clif: Copeland) and several municipalities in Southeas-cer:: 
Virginia (e .g., Virginia Beach, ~:r. Jack Whii:ney, Southeastern Virginia 
Planning District Com~ission, ~r. Jack Carloc~). The idea is to provide a 
straightfor~ard ~echanis~ for com~unication (comment and criticism) froffi loca~ 
governmen-cs to h?ES, and for dissemination o: information from APES to local 
gover~~ents . Similarly, local governments should be able to benefit 
significantly by simply knowing of actions planned or anticipated by 
neighbors. 

Public lnvolve:ne:1t Coordi:>ator Joan Giordano has co=.itted to .identify 
appropriace po:~~s of cor.~act in all 33 co~.:r.~ ies in North Carolina and those 
in Virgi~:a as ~e:l as m~nicipalities, and ~o pre?are upda~es a~ leas~ :o~~ 
times ?e~ yea~ . ~r.e ta~ge: !o~ !~!t!al con~ac~ is early s~~er. 

!>ewslet::er 

':'he A?ES ne-.·sle~~er ~s a~so bel'lg publis:.ed by APES sta::. ~s. Giordano :Oas 
solici~eC ar~ic:es fro~ resocrce managers, c:~izens and offlcials; has 
overseen proCr.;c~ion of a mastr.ead logo, and a:nicipates firs: issue in a 
matter of wee:~s. The initial budget of $15, 000 is expected to cover abouc 
four quarterly issues with a circulation of about 10,000. Regular features 
will include a ~echnical corner, a column on traditional lifestyles and 
history , as well as reports on program progress on all fronts. For 
information or to contribute, contact Ms. Giordano at 919/946-6481 . 

Media Rela-rior:s 

¥.edial relatoons are currently excellent, wotn lots o: time dedicated to 
building s~.:ct cor:nectio:>s. Major articles r.a ve run 1:1 the Ne~ York Times, 
?hiladelph:a =~~irer, Winston-Salem Jocr r.a:, Ra:eigh News & Observer, 
Cha:-lot:e O=:::se~~:e!", Virg_r..:a~·P-:.ot, Washins::on Daily News .. Greenvil~e Daily 
Reflector, E.~iz~e<:h Cit.y Daily Advance, and the Wilr:ingtor. Star, a:nonc; 
Others. ln per :od1cals, coverage has inc~uded Business "'ee;c, B\lSlness 1\ort:-. 
Carolina (ano~r:.ez- story anticipeted next isst:e}, the ~nvironrental Reporter, 
the E?A Jour~a:, and American Land Forurr.. Wildlife in Nortr. Carolina has do~e 
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a story on the Pamlico River and anticipates one on APES s~ortly . N~~e~ous 
!.·aCio pieces have run, as .... ,ell as commercial television. A lengthy piece by 
pu:, l ic te l evision is in ':.he planning stages . 

Ft:~ded Prolects 

l . Public Meeting , February 14, 1987 
(Jim Kennedy , NC Coastal :ederation) 

A hig~:y successful pu~lic meeting was held on a beau~iful Saturday in 
Beaufort County , NC, at Beaufort County Community College . ~~out 600 
people attended (brochure attacheC as Appendix C) . 

2 . Public !-1eetinq and Oesiqnation Event , November 14 , 1987 
(John Carson and Haury Powers, Elizabeth City State University) 

Over 200 people atte~ded a public forlli~ held in Elizabeth City on 
Noverrr.!::ler 1~ , 1987, to discuss public concerns and hea:- Hr . Larry Jenser. , 
EPA Assis~ant Administrator for Water present ~.PES as the first Na~iona~ 
Estuary Program project officially designated under the 1987 Clea~ Water 
Bill amen~~ents (brochure attached) . 

3 . Citizer.' s t·1onitorinq Net·.-.•ork Scooinq Study 
(Dave McNaught and Grace Lekson , Pa~lico -Tar River Foundatio~) 

This project may in:tiate the w~st important long- term resul t of APES: 
brins:n~ trained citize::s to the prog!"am in large nu:rbers- in a trul)' 
productive capacity . 

Sta~cs: All activities on schedule . 
over ~~e study area, from Currituck 
works!-.op is scheduled for Harch 26. 
descrip-:ion. 

4 . State o: the Estuarv Book l et 

Ex:creme inte~·est has been shoY-'n a~~ 
to Chowan to Carteret . A trair.ing 
See Appendix D for a fur~her 

(?rancis Lynn and Helv Okun , University of Nor t h Ca rolina) 

This booklet is badly needed , in popula :- form with attrac<:ive 
presen~a~ion to build knowledge of the irr.portance of estuarine problerr.s. 

Status : The role of this instrument has changed d rastically from w:oat 
was originally proposed . Because only production money was included i n 
the budge~. some modest additional fu~ds ($2,000-$3,000) are needed to 
have it written . ~s . Okun is negotiating wi t h r espected journalist anc 
author Frank Tursi about such an undertaking. 

5 . Public service announcements 
(Francis Lynn and Melva Okun, University of North Ca rolina) 

Ten s~or• radio pieces and four longer pieces for radio are to be 
developeC, as well as four short v:dec pieces for television. 
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Sta~us: Radio pieces a~e well underwcy : interviews ~ere ta?eC at the 
E:lZabet~ Ci~y mee~ing and elsewhere. Video fillr.in<; t::1ps are planned ;,., 
mid-Aprll, after having bee" scrubbed for "'eather reasons l as t fa ll . 

E> . Mecia tour 
(Jirr. Kennedy, NC Coastal Federation with Duke Marine Lab) 

A t~o/three day med~a tocr of coastal i ssues and unl~e features of 
estua::ies lS provided here . 

Status: The event is scheduled for Ap::il 26-29. An age,.,da is a ttached 
as F!gt.:.::-e 7. 

7. Workshops on management proqrams and cit~zen c.uidebook 
(Jim Kennedy, NC Coastal Federation; Lundie Spence a~d Kathy Hart, Sea 
Gran"t } 

The need for public invo:vement in the ma~agewent o! coas~a: resources is 
clea::. 

Sv=~tus: The dra:t 91-:icieboo~ was corr.p!.e:.eC in Janua:-:· a~d hcs been 
exte,.,sively reviewed ~Y reso~rce managers, professio~al ed1tors, and 
l awyers. Copies were d~stributed to Policy Committee ~e~e::s on March 
16, 1986 . Tne book will be produced by Sea Grant anc dist r i buted to 
Citizens ' Advisory Corrrr.ittees , Technical Committee members , and serve as 
the materials for workshops held in coastal areas du::ing late spring and 
Slli~er. Each worksho? ~il: consist o: ~wo days and an opportunity for a 
field trip. Resource managers will serve as nresou:-:e" peo?:e for the 
workshop. 

8. VSCeota~e a~C sliCe show 
(GarJ:· 5:-:-~ .:..tl":, East Ca:-o::.:1a UniversitJ•} 

The goa:s o~ this project are: 

to create a videota?e production of between 30 and 6: ~.inutes wh ich will 
document the natural reso:Jrces, enviromnental issues, pollut~or. problems, 
regulatory agencies , and public atti"udes o: the Albemarle-Pa~lico 
EsLuar.:ne area ; 

t o p::oduce a dual-pro}ec~ed, dissolve, color slide s·~ow o: approximatel y 
30 minutes to enco"pass the above proble~s. issues, agencies, and 
a-.tit'.ldes; and 

to produce short video and slide presentations on specific management 
areas listed in the firs t goal t o be used primarily as introductory 
informational material. 

Status: This project as orlginally approved in sunt"'er, but :ell victir;. 
to a 5\ cut by E?h. T~e Technical Co~'ic,ee approv&c re?lac~r.g the funds 
:~ Dece~e~, 19e7, c~C :~e contract hes bee~ execute:. Ho~eve:-, Dr. 
S~it~ has experienced serious health proble~s and ~as delayed from 
ir.itiating "the project. Its future is uncertain. 

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

SCBRDOLE FOR MEDIA TOUR 

Tuesday, ~pril 26: 

10:00 AM to 4:00 PM 

6:00 PM 
7:30 PM 

Wednesday, ~pril 27: 

7:00 AM 

8:00 AM 
9:30 AM 
12:00 Noon 

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

Thursday, ~pril 28: 

8:00 PM 
9:00 AM 

11:00 AM 
12:30 PM 

2:30 PM 

5:00 PM 
6:30 PM 
7:30 PM 

Open Rouse at the Office of the Coastal 
Federation 

Reception at Duke Marine Lab 
Banquet at Duke Marine Lab 

Breakfast at Duke Marine Lab Dinin9 
Rall 

Board Bus At Duke 
Cedar Island Perry Departs 
Alton Ballance, Ryrle County 

Commissioner, and residents of 
Ocracoke Discuss Growth Issues P~c ; nq 
Their Co..,.,unity 

Hatteras Island Growth Issues 
Wind Surfinq Demonstration , Avon 
Check In At Ramada Jnn, Kill nevi} Ril l s 
NC Aquarium: Dinner and Round Table 
Discussion on the Future of Northeastern 
North Carolina 

Board Bus At Ramada Inn 
Primary Nursery Area Trawl Demonstration 
and Presentation, NC Division of Mar ine 
Fisheries 
Lunch in Enqlehard 
Wetlands, Water Quality and Wildl ife, U~ 

Pish ~no W ilrllif~ Service, 
Matt.amusk<'t t Wilillifr- RrfuqP 

Aqricultural ll~st M~naqpmpnt Pract cos, 
NC OPpartmPnt of Aqricttlture, PnrnutP 
tour wi th frequent stops between Swan 
Quarter and Washinqton 

Holiday Inn, washin9ton 
Dinner 
P ish Diseases: NC Division of Marine 

Fisheries 
Citizen Monitoring of Water Quality: 

Pa~lico-Tar River Foundation 
Citizen Participation in P.nvironmental 

Re9ulatory Pr09rams: NC Coastal 
Federation 
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P'riday, April 29: 

8:00 
8:45 
9:30 

11:30 
12:30 

3:30 

-. 

PM 
1.)4 

1.)4 

1.)4 

PM 

PM 

Board Bus At Holiday lnn 
Tour of Crab Rou~e 
Tour of Texasqulf Chemicals Company 
Lunch, Courtesy of Trxasqulf Chrmic~l s 

Forestry Demonstration , Weyerhaeuser 
C~ny 

Return to Duke and Debriefing Session 
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INFORI-IATION 1/J\NAGEIIENT 

Information management is an integral portion of the APES program, to allov..' 
public policy decisions on coastal issues 1:0 be based on infor:nation ins~eaC 
of intuition. The APES information management concept is decep~ively simple 
yet innova~ive: the linking of existing data management systems into a 
consolidated network . The implementation of this network will be a tedious 
a~d costly undertaking , ye t it builds on the excellent geographic information 
system already operational at the Land Resources I nforrr,ation System in NRCD. 
A challenging feature will be the integration of information across state 
lines (Chowan, Pasquotan:< and Back Bay drainages in Virginia) . ~:ajor features 
are described belO'A'. 

A. Base 11ap 

The base map for the A?ES s~udy , linking geography and all possible 
tabular cata, •,;il:. be the USGS 1 : 100,000 Digital Line Graphs (DLGs} 
purchased by Region IV EPA and edgematched by EPA and LRIS. Similar 
quaCrats will be purchased from Virginia portions of the study area, i: 
they canno1: be gotcten directly from the State of Virginia. The 1:100,000 
sca~e DLGs are expec~ed any1:irne from EPA. Base map overlays will include 
so:ls, lend use lar.d cover and a varie~y of point marke~s (NPDES permics, 
waLer supplies, e~c.), and are Celineated on the attacheC 1987-88 da~a 
manage:-oent work plan (Appendix P.) . Work is a lready underway . 

o . Svs~em Uoc~ade anC Inteqra:ion 

LR:S upgraCe to SUP?Ort APES requiremen::s is underway as pa!'~ of a m'..lc~ 

larger u:;>gracie be in,; conci·Jcteo by NRCD. A consultanc will be hireci co 
develo? spec~fications for the overall Catabase ana sys~em design, w:tn 
oversight by the -r·echnical Co!tl.mittee Information r•tanage;r.e;-.t Su~corr,_-:"!i~tee . 
Re<:;l'ests for bids w1ll be issued as soon as practical to begin 
implementc~ng their package. 

The Infor::1ation Hanagement Coo~Oinator position establis::ec has bee!. o;. 
halO penCing resolution of Dr . Rader • s change of em?loyme~::, but noy,• "'-~
proceeci full s peed . The successful candidate will probably be located 
physically in LRIS to facilitate communication. 
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'The Clear. Water B.i:..l C!c~a -:e s t"'10 speci:1c roles for monitorinr;: 

l) baseline es~ablis~ent, and 

2) evaluation of m~nage~ent effec::veness . 

In our p:-ogra.-, these functcions ~<ill be co:~tro::ec by the ne•.: 'rechnical 
Conrnit:ee subcom:-1ittee or: ~:on:tcoring, cha~red by M:: . Paul Wll,-.s (D=:~q. APES. 
DEl~, USGS, ::?;:. end O:·\F ste:: have produced a crude baseline mo:~i-coring plar, 
•o be re:~ned by the A?ES :ech:~~cal Co~~it"Cee (Appendlx E). The ~ajor 
features included are: 

l) continuous monitors sited et high- risk locations; 

2) j basinwide water q<.~ality studies, espec:ally in oper. water a!."eas; 

3).. or.e ... tl~e surveys o: sedimer.: ar.d ::.sh- tissue toxics; 

:'>) ecergency eve~."C capability; and 

6) " implementation o: a citizens moni~o::ing network. 

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

The ~os~ c~i::cal aspec~s o: ~~~s pr~~a- ~re t~e citizens MO~~~o~~~~ a~O tr.e 
cont.:.:l~c·..;~s ;.:::.::.!torln<; r:e~·..::)rks. 

At prase~: ($225,000-$35,000) = $190,000 is available from E?A in supplemental 
1987 fu:~ds for baseline mo~itoring e~~ansion . :mmeoiate neecs :o:: these funds 
include : 

red-tide mon:r:or:.ns (Tester/N~·:FS proposal; $22K); 

heavy meta:s sed~~ent (Riggs continuation; $3~K); 

citizens mon~~o:::ng initiative (?, ~30K-$50K); end 

SA'J monitor :.ng e~-pansion (Thayer /t-.l1FS, $12K). 

The des ignation agreement rr.ilestones coming most quickly deal with monitor in<;. 
The report s~~arizing existing monitoring systems remains 1ncomplete and 
overdue, as a result o: staf : transition. The :inalized baseline monitorlng 
plan :.s due by the end o: ~:arc:-t. 
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BUDG!:.T 

APES funds come from severa:. sources, from overlapping fiscal years (state vs 
federal vs APES}, and prese~t an unusual opportunity in menta l gymnastics . 
The follo~:ng breakdown of funding sources , real and anticipated expe nse is 
simplifiec accordingly. 

A. Plann:na Year Funds : FY 1986 

The cooperative ag reement for t hese funds was sig ned on July 11, 1986 . 
The a--:1o>.:n~ of the grant was $300 , 000, matched by NRCD $16,000 in sala::ies 
and i~direct costs . An additional $50 , 000 we~t to EPA Region IV for 
program administration : the bu l k of t hose funds were used to support 
minute p repara tion for commi ttee meetings (first Margare~ Dobge r t hen 
Ma::gcerite Duffy, SCI) . The $16,000 inkind ma tch is cu :: rent l y being 
consolida<:ed from NRCD staff hour s, by verification of staff hours , to be 
s~.:b~i~ted to EPA Grants for verification . 

Ine Planning Year Funds a::e now vir tua lly exhausted. Funds were usee to 
s~pport Program Office function s t hrough the f i rst quarter of the state 
fisca~ year 1987 (i .e., from July , 1986 to Oc tober , 1987) . Tota l progra; 
o::ice expense s during that time were as follows : 

?e:-so:-~nel 
F:-inges 
·T:-avsl 
Equi?::ie:-:t 
Supp:ies 
Other ( 'J·e lephone, e~c . ) 

To~a:. 

To 9/30/87 

48 , 157 . 00 
9 ,886 . 79 
4,962 . 56 
2,332 . 27 

67~ . 08 

6 , 593 . 21 

72 , 605 .9: 

AOdi tio:~al fiscal expenses ar.d com.ili t ments inc~uQe : 

ConL~actual Services 

Dave Brower , UNC (Ma nagement Progr ams)• 
NC Coastal Federa t ion (Feb . 14 mee t i ng) • 
Elizabeth City State Univ . (Nov . 14 mee:ing ) * 
w~RI (3 workshops on technica l topics) 
Ve::sa:: (red tide persistence wor k) 
G~=Y Smith , ECU (videotape slide show) 
Stan Riggs ECU (s tartup f unds } 
Dave Adams , NCSU (wetlands protection) 
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Grant Amount 

55 , 092. 00 
ll, 559 .00 
7,500 . 00 
2,500 . 00 
1.000 . 00 
6 . 349 . 00 

8~,000.00 

5 , 000 . 00 
4 , 587 . 15 
8 , 113 . 27 

15 , 750 .00 
24 ,897 . 00 
10 , 000 . 00 
6, 000 . 00 
7 , 500 . 00 

$81 ,847 .4 2 



(Ken Pea!"ce ' s project was funded init:ally 
through Plannin; Vee= Funes, buc the $11,060 . 16 
paid as of 9/30/87 was repaid from FY 87 funds . } 

Tra~s:er to Land Reso~~ces Information System 
Database design (etc .} (transferred but not fully 

expended) 
Budgeted for database implementation 

Program Of:ice Ccm?·uter System 

Sw" of all items 

Residual funds : $300 , 000 - 292,819 . 89 = 

40,000.00 

91,000 . 00 

$131,000 . 00 

7,366.56 

$292,819 . 89 

$ 7 , 180 .00 

An ~;,e~d'!lent to the NRC:l cooperative agreement is necessary ~o consolidate 
these funds . 

B . Federal Fiscal Year 1987 

Federa~ funds from EPA in the amount o: $685,000 with a 5% grant-by-grant 
match were available in 1987 -88. To this was added a state budgeted 
a"ount of $500,00G. However , when final legislative action occurred in 
July, 1987 , only $375,000 y,·as appropriated for this state fiscal year en 
the grounds that only three quarters overlap the federal fiscal year 
(that is $500,000/ 4 = $125,000/quarter X three quarters= $375,000). 
Therefore, the full budget was was fundei! , as long as no more than three 
quarters o: state funds are expended by June 30 , 1988. 

The overall budget of the NRCD/EPA cooperative agreemen~ for October l, 
1988 to October 1, 1989 is shown on Fisure g , Please note that the 
$15, 000 11 loss*' in the grant was taken from the videot:ape/slide show line 
ite:n, v.~hich was replenished from residual p lanning year funds. The 
cooperative agreement covers all a6-:".inistrative and information 
management services, as well as the NRCD technical projects and $15,000 
fer newsletter proCuction . 

Other cooperative agreements between EPA and the recipient organizations 
(FWS, ~FS, ECU, UNC, Duke, NCSU, PTRF, NCCF) and between NRCD and USGS 
cover all other projects . The purel y federal agreements are interagency 
in nature and do not require the match stipulated by the Clean Water 
B~ll . However, all others require 5% local match (25% starting in 
1988- 89) , which is budgeted from state appropriations. It has proven a 
fo::-midable task to move such money to each organization, and the task is 
still not complete . 
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Figure 8 

hLBEI'iJI.RLE- PAMLICO ESTUARINE STUDY 

BlmGET BREAKDO~~ & JUSTIFICATION 

(1) ADMINISTR~TIO~ 

FEDERAL STATE TOTAL 

a . Personnel 
Project Director $ 25,593 $ 10,821 $ 36,414 
Clerk/Steno IV 14,957 6,325 21,28: 
Public Involvement 18,555 7,845 26,40:: 

Coordinator 
Data Management 19,327 8,173 27,50( 

Coordinator 

Total $ 78,432 $ 33,16.!. $li i, S96 

b. Fringe Benefits 
(1) 18.357. of wages & $ 16,306 $ 6,894 $ 23,200 

hospitalization 
( 2 ) Longevity Bonus for 351 149 soo 

Clerk/ Steno IV 

Total $ 16,657 $ 7,043 $ 23,700 

c. Travel 
Project Director $ 5,623 $ 2, 37i $ 8, 000 
Public Involvement 3,51!. 1, L86 s, ooc 

Coordinator 
Emergency Travel Fund 2 ' 108 89~ 3 , 000 

Total $ 11' 245 ~ 
~ 4, 755 $ 16,0CS 

d. Equipment $ 2 ,249 $ 951 $ 3 ,20C 
(slide projector, 
screen, 2 desks, 
2 chairs, 3 bookcases, 
3 file cabinets, books) 

e . Off ice Supplies $ 1,406 $ 594 $ 2,00(' 

f. Contractual Services .s 14,056 $ 5,9!.4 $ 20,00C 
(Batelle , SCI) 
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!:. Ocher 
Advertising 
Telephone 
Postage 
Princing 
Photocopying 
Express Freight 
Roor.l Rental 

Total 

Total Coscs 

( 2) DATA MANAGEHE.\'1' 

FEJERAL 

$ 351 
2,812 
I , 406 
1,i5i 
1,406 

211 
351 

$ 8, 294 

$132' 339 

STATE --
$ 149 

1,188 
S9L. 
743 
594 

89 
149 

$ 3' 506 

$ 55,957 

TOTAL - -

$ 500 
4, 000 
2,00C 
2,500 
2,000 

300 
500 

$ I 1, SOC 

$188 ,296 

(Tnis activity is funded for this year p~rely by state funds. ThE 
budget breakdo~'l'! agrees complet:ely wit:- •.· .. ~ a pproved budget for 
the program al=eady submitted to Office of Marine and Estuary 
Protection . ) 

( 3 ) I~FO?Y.~TIO~ ACQCISITIOS 

a. Pe-:sonnel 
Marine Biologist I (307.) 
Assistant Director, 

Division o: Marine 
,. . . . ( -7.) - lSh!:.!'leS ::> • 

Clerk (5.927.) 
Marine Biologist I (1007.) 

Total 

b . Fringe Benefits 
~ 18 . 357. of ~ages & 

Hospitalization 

c. Travel 

f . Contractual Services 
(Excluder device 
project to Mariner' s 
Marine, Inc., as per 
proposal already filed) 

h . Other 
Publications 
Telephone 
Computer Charges 
Local Government Cost 

Share 

Total 

i,k. Total Costs 

39 

s 4,462 
1,432 

547 
14,708 

s 21,149 

s 4,640 

s 48~ 

$ 46,640 

$ 1 '336 
70 

4,920 
7,028 

$ 13,354 

$ 86,272 

1 ,885 
606 

232 
6,220 

$ 8, 943 

$ I , 962 

~ 207 

~ i 9, 721 

s 564 
30 

2,080 
2,972 

s 5' 646 

s 36,479 

$ 6,3~7 
2,038 

7-o 
I' 

20,928 

$ 30,092 

$ 6' 602 

s. 69t 

$ l '900 
100 

7,000 
10,000 

$ 19,000 

$122, 751 



FE::>ER~L s- .. -- :o: .;:.. ~ --
( 4 ) ?~BLIC PARTIC:?A: IOX 

f. Contractual Services $ 11 '948 $ 5,052 $ 17, 000 
(videotape/ slide show 

reserve) 

h. O~her 
!ypesett:~g/artwork/ 8 , 434 3,566 12, 000 

print:.ng (ne,.sletter) 
Postage ( ne•s:etter) 2,109 891 3, 000 

Total $ 10 ,543 $ 4,457 $ 15,000 

i,k. Total Costs $ 22,491 $ 9,509 $ 32,000 

Totals (l,2,3,t.) $241,102 $289,945 $531,0!.7 
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JUSTIFICATIO!\ 

(1 ) ADMIKIST~~TIOS 

a. Personnel 
The unusual political sensitivity of local governmenc 
relations and the requirement for indirect supervision 
justifies the salary level requested for the Public 
Involvement Coordinator. Similarly, the challenge 
involved in synthesizing the planned data management 
system justifies the salary level requested for the 
Data Hanag~jent 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 SSOO. 

c. Travel 
The Project Director travels extensively in the 
execution of his duties. Virtually every region of 
the study area wi l l be visited during the course of 
the year . Roughly: 
4 trips: Raleigh - Washington, 
4 trips : Raleigh - Atlanta, GA 
3 trips: To National Heetings 
Instate Travel, 50 trips 

(100 to 300 miles) 
Tocal 

DC @ $300 = $1, 200 
@ $475 = 1, 900 
@ $800 = 2,400 

@ $ 50 = 2,500 
$8 ,000 

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

2 crips: To National Heecings @ $800 = $1,600 
l crip: To Washington, DC @ $350 = 350 
1 trip: To Atlanta, GA @ $500 = 500 
102 Trips Instate (50 to 150 miles) @ $ 25 = 2,550 

Total $5,000 

The Policy Committee has requested an emergency 
fund to reimburse non-federal, non-state employees 
for exceptional travel expenses in the course of 
the Albemarle -Pamli co Estuarine Study work. Funds 
requested will cover a pproximately 30 trips fro~ 
various coastal points to Washington (NC), Elizabeth 
City or Raleigh @ $100/trip for a total of $3000. 

d. Equipcent 
The funds requested wil l provide a slide projector and 
screen badly needed in the pursuit of public education 
throughout the coast ($400 ) ; two desks, two chairs, th~ee 
bookcases, and three file cabinets to equip the offices 
of the two additional employees ($2700); and $100 for 
purchase of reference books required for progra~ 
activir.ies . 
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f . Contractual Services 
Invaluable services have been prov ided by SCI (under 
contrac: to Batelle and EPA), including meeting 
setwup, minute preparation, and a variety of 
administrative services. The amount requested will 
mainta i n a minimal level of such services for the 
coming year ($20 ,000) . 

h . 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" i n state 
parlance includes photocopying conducted by the state 
printing o:fice ($2500) . Room rental is required for 
adminis:rative committee meetings outside of Raleigh 
($500) . 

(3) IKPORKATION ACQUISITION 

c. Travel 
Information acquisition~related travel vill including the 
folloving expenses: 

4 trips: Morehead City - Raleigh @ 300 miles 

" trips: Morehead City - Wilmington @ 180 miles 
3 t r ips : Mo rehead City - Washington @ 160 miles 
2 trips : Morehead City - Elizabeth City @ 300 ttiles 
3 ove!"nighcs @ $52 
4 breakfasts, 4 dinners @ Sl3/day 

f . Contractual Services 
The Policy Cor.mittee for the Albemarle- Parnlico 
Estuarine Study has approved for funding a project 
proposeo by a for -profit cor poration, Mariner's Marine, 
Inc . This proposal vas the only response to a specific 
call fo= proposals item (99 total proposals received), for 
~hich over 500 reviews were conducted . Notice of this 
call for proposals was carried in five nevspapers in 
North Carolina and Virginia, including tvo statewide 
papers in North Carolina and one in Virginia. The 
press ing nature of the topic required timely action, 
and the Mariner's Marine proposal vas selected for 
funding by the Policy Committee . The proposal has 
already been provided to EPA . An oversight committee 
composed of APES, National Marine Fisheries Ser vice, 
NC Divis i on of Marine Fisheries, and US EPA personnel 
has been convened t o assure rigorous execution of the 
contract. 
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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 oanipulation 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 f ish nursery areas, yet resour ce 
management has been conducted in ignorance of this 
basic parameter. The money ~ill be provided through 
the Division of Soil and Water Conservation directly 
to Hyde County ($10,000) . 

(~ ) PUBLIC PARTICIPATIOS 

f . Contractual 
A reserve of $17,000 has been requested for the 
preparation of a videotape and slide/tape sho~ by a 
university contractor . The project was not able to be 
included in the cooperative agreements requested because 
of administrative problems on the university end (dealing 
with release tioe for the proposed contractor). If that 
problem is resolved , a sinple contract will be executed . 
Other~ise , additional proposals will be solicited to add 
to existing proposals from other agencies, and the Citizens' 
Advisory Co~jittee's will determine which activity to fund . 

h. Other 
Printing ($12,000) and postage ($3 ,000) funds will be usee 
to produce a quarterly newsletter for the program . 
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PA.~T 1 V . ?ROGR/01 NARRATIV~ 

Sb . 

This reo:;uest fe-r funds represents a continuation of an existin£ mult i - agency 
state-feciera" program, operating under a cooperative agreement dated 7- ll-86 . 
Tnis request ~ill fulfill major progr am f unctions in the topical areas of 
administration and data management, with minor contributions in the areas of 
information acquisition an<l public pardcipation . Most of the program activitles 
in the latter ~o areas ~ill be accomplished by institutional arrangements and 
fiscal tools to ••hich either the State of North Caro.lina or the U. S. Environmental 
Protection Agency are not parties . These documents are being provided under 
separate cover as evidence of program co mpleteness, but do not require both 
State and :ederal approval. 

Accomplis hments to date:, 

l) Establishmen t of program administrative boards (Policy Comm; __ , ., 
Technical Committee and two Citizens Advisory Comn:ittees . .. ~ · 
numerous subcoU~-rni c:. tees) 

2) Establishrnen t of ?rogram Office on November 1, 19 86 . 

3) Completion of draft and final workplans and sucrunary reports b ·, 
April 1, 1987. 

l.) Receipt of 9iJ proposals by May 1, 13 B7, and cor.>pletion of peer 
rev~e\c by over 500 outside reviewers by May 22, l9 87 . 

5) Sponsorship of a public meeting on February 14 , 1987 , which 
attracted over 600 participants . 

6 ) ?resentation of program info r mation t o national foru:;:s in Aor : _, D 8 / , 
and ~ay, 19 87 . 

7) Co::~pletion of a co::~prehensive data management plan by Hay 22 , r;, c i 

Fundi ng re~uesced here t..1ill : 

l) Begin implmentation of the information acquisition progran• 

2> Begin implementation of the data management prograrn for the study 

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

4) Prepare a comprehensive public involvement plan 

5) Initiate a quarter l y program newsletter 

@ Continue program administration. 
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...... . .: . ··-:· . 

~ ' ·- .. ~ -- . .. __. 

STATE OF NORTH CAROLINA AND US EPA 

PURPOSE: As stated 

PERIOD OF PERFO~~CE : (to September 1989) 

PROJECT OFFICER: Ted Bisterfeld 

s.o.w.: 

7 . The State (in cooperation \lith EPA, Policy, and 
Technical Committees) "'ill establ i sh and operate t~e 
Data Management Sy~ ~.,_, for the program, as describe'. !. 

the work plan f or the Albemarle-Pamlico Est t•. : .. ,:. 
Study . 

8. The State (in cooperation \lith EPA, the Policy and 
Technical Committees) \/ill administer the program f~oc 
the established program office, according tc t hb 
admin i strative budget attached. 

9. The State will execute investigations described in t h<. 
attached proposals , as listed belo\1: 

0 

0 

0 

Schedul e Summary: 

December 1 
Harch 1 
June 1 
July 1 
August 31 

Hyde County Soil Survey Cost-Share (Sides, DSWf ' 
PNA analyses (Street, DHF) 
Stock assessment (Street & Mercer, DHF) 

- Quarterly report 
- Quar terly report 
- Quarte·.,ly report 
- Draft ann~al repot t 

- Final annual report 
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':'he overa:l budget breakdo·.,,., by activity for this fiscal year is: 

AQ~inistration (includes Public 
Involvement Coordina~or) 

Informetion Ma~agemen~ 
Public Involvemer.~ 
Information Management 

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

$l88,2% 

188,000 
95,000* 

723 '681 

$1 , 194,977 

1:>.8% 

15.7% 
7.9% 

60 . 6% 

100.0% 

The total progr~~ impact, including ~acch from USGS, NM~S. and FWS is 
about $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 a lower salary than the mid-ra nge budgeted, for 
savings of about $27,000 depending on actually starting dates and 
salaries . 

C. Federal Suoplemental Funds, FY 1987 

Additiona: funds are now available from EPA (from the 1/2% construction 
grants passthroug~ in the Clean Water Bill) in the amount of $225,000. 
This money is earma~ked for two specific activit i es: 

1) expc~sion of the basel ine monitoring program; and 

2) de~ermination o: consistency o: federal - sponsored environmental 
menage:nent p:-ogra-r.s . 

Rob Nicho:s of Research Triangle Institu~e has an approved project to 
conduct activity #2, as soon as funding mechanisms are completed. 
Ac-:ivi1:y P.l shoulC .:.nclude the follo·~·ing, as soon as possible : 

1) amenQment to ECU to cover Riggs heavy metal monicoring (-$34!<); 

2) a;nendrnent to NHFS/ E?i'. to cover Pat Testers required rec-t.ide 
moni~oring seeping work ( - $25!<) ; 

3) citizens monitoring expansion to PTRF ( - $15K) to lead into 
full - blown implementation in 1988-89 at the $lOOK level ; 

4) continuous monitors in conjunction wi th USGS work on flow ; 

plus other elements of the Baseline Monitoring Plan, when it is adoptee. 

Local match money will be required at the rate of 25% . Either new 
appropriations or reprogr~~ing of 1987 state funds would be requirec . 
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D. Prosoects for 1988 

EPA o::icic~s ~ell us that 1988 progr~~ funds will exceed expectations. 
Norma~ ft:nds v:;.L be about $1.2 million from EPA alone. Ad:Ecional 
sup?ler:-.e:'lte: ft:nds o: $300:<- $500K are also avai l able i:' match can be 
provided at 2~%). 

The two-year special APES prov1s1on is l ast year's sta~e budget had P2~S 
at $500,000 in this year, with provisions for more funds i:' federal mo~ey 
was being lost due co lac~ of match. That situation clearly applies . 
Match to E?A alone would be about: 

$ 75K 
$4DOK 
$lOOK 
Sl25K 

for supplemental 1987 
for regular 1988 
for SU?plemental 1988 (assuming $3DOK) 
deficit fro::-, 1987 budget) 

S700K wtal match required for EPA 

I expec:. one -qJarter ' s • ... •orth of the $575!<. co\.:ld be "sloooed 11 into 
1989-1990 , reducing the total to $700K - $145K = $55SK . 

However, it should be noted that USGS has additional 50/50 cooperative 
funds a\·a~:~le fo~ every do l lar in reason that can be brought to bea~ o~ 
th:.s projec: . i<hile EP.h. no" says it will gladly match USGS ft:nds, ~!:~ 
USGS f>.:r.ds m·Jst be matched at least throuoh state coffers . We have 
suggested to USGS that matching funds in the $250K range would be the 
minir:-,u::: ex?ec~eC . Tr.e bottom line is: $800K in state money cou l d ecs.:ly 
be doubled or ~Jadrupled chrough this progr~~- The other bottom l ine :s : 
of: year ft::-:Os are us·J.ally lean for expansion items. 
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PUBLICATIONS 

The followir.g publications are available (or in preparation} from the 
Albemarle-P~~l1co Estuarine St~dy : 

NO . 

86- 01 

87-01 

87-02 

87-03 

87- 04 

87- 05 

87 - 06 

88-0l 
83-02 

88-03 

88- 04 
88- 05 

Short T.itle 

Existing Nanagement Programs 

Source Document 

Wo~kp:an 

Proceedings : Modeling Wor kshop 

ProceeCings : Remote Sensing 
Wo~kshop 

Proceedings : Fish Disease 
ivorkshop 

!'.PES ( CZM 87} 

J1or:: tor ing Networks 
Basel:ne Monitoring 

E>.-pans ioi: 
Ci~izen's Guidebook 

Sta~~s Report : 3/88 
(3eaufo~t County ~agazine 

Anicle) 
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Author/Editor 

Brower (U!'C 

Rader et al . 
(APES/NRC)) 

Rader et a l. 
(A?ES/NRCD/etc . ) 

Stewar t/Duff y 
(WRR!/SC!) 

S~etvar;: ( h'RRI) 

Stewan ( h'RRI) 

Race r (APES/NRCD) 

APES staff 
Rade:· et. al . 

Kennedy 
(NCCF/Sea Grant) 

Rader (APES/NRCD) 
Rader (APES/NRCD) 

Status 

Being reprinted 

Available 

Available 

In Preparatio:'l 

In Preparat;.on 

Being prirnec 

Available 

In ?reparatior~ 
Draf1: Available 

D~a:t Availa:O:.e 
~/88 
ll.vailable 
In Produc-c1on 



RECOMMENDATIONS 

The chc~~e of directors see~s a propitious t ime for introspecLion a nQ 
reevaluatio~. There:ore, as : exist from formal duties as projecc directo=. I 
offe~ ~he :o~lo~t::ng sugges1:io:1s : 

Administra~ion 

1. The electronic bulletin board bei ng developed by EPA should be jo:ned as 
soon as possible (i . e . , budget for a modern this year ) . 

2. Interns should be :unded for this year . At $1,000- $l,5000 for a three 
month per1oC , immense retur~s can be ob~ained. (One excellent canOidate 
suggested the idea . ) The Technical Committee Subcommi~tee on StanOarC 
Cperating Procedures should develop the procedure as soon as possible :cr 
the sum.'Tiler . 

3. An Alberna~le-Pam:ico foundation should be considered to provide a 
mechanis~ fer pr iva~e sector fund i ng or coordinateC, basinwide fu~din~ 
for public involve::-,e:lt p rojects (e .g . , citizen 's rnonitori:1g} . 

4 . The sc:; Ju::y con~rac~ should be comple~ed as soon as possible . 

Technic:l /I~formatio:1 Ac~Jis~~ion and Monitor~nq 

1. Investigator relat:ons is hampered by the cooperative agree~ent process 
(1 . e . , one per institucio~). Accord::1gly, quarterly reporcs ere not 
be:ng :iled as needed. A specific fo rm should be pre?ared by t he prog=ar 
o:fice and distrib~~eC w~:h a deaCline to all Principal Investigators. 

2 . A:.:. p!"oposa:s recei veO s~oulO conta:.n one page execu~ive sU!T'I.:r~ar ies r::o be 
c:.strib~~ed ~o Policy Comui~tee , Tec~nica~ Co~~ittee, and c:~izens• 
Advisc~y COITL<.ittees . 

3. Several immediate needs are eviden~. and funding s hou:d proceed as soo~ 
as possible . Specifica:.ly: 

A. St.an Riggs :,eavy :r.et.a: monitoring ( $3~K, 1987 st.:?ple:ne:1tal funds :o:: 
:noni tor ing, by amend.-rnen1: of t he ECU coopera~ive agreemen1:). 

B. Pat Tester red- tide monitoring ( $2SK, 1987 supplemental funds for 
monitoring, by ~~end~ent of the ~?S/E?A interagency agreement} . 

C. Roger Rulifson s~riped bass egg viability monitoring ($16K, 1987 
supplemental funCs, by amen~uent to ECU coopera~~ve agreeme nt) . 

D. Sill Hassler, histor!cal striped bass data ($ 12K f rom 1988 funds) . 

E. Rob Nichols, management effectiveness ($3SK[?), by new grant toRT: 
from 1987 sup?lernental funds). 

F . Gordon Thaye:· , Sh\' monitoring expansion ($_ f~o:o monitoring 1987 
~unds . 
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4. A ra;::.c response p::-~ra..,- s~ocld be procucec ~<itch speclfic ac::-.:.:-;istrat~·:e 
!'!'Ccec·;:-es. (See Buds a~ Section) 

5. Rev:.e>:s of proposals should continue to involve the previously ad hoc 
Pee" :<eview Corr.mittee so as not to lose the unsurpassed academic 
~redib1lity it co~tai~s . CAC's feel s~rong ly that at least one and 
probably two citizens (one each) should be members of this body. (D::-. 
Chesso~. Mr. Carter, Dr . Larkin, and~::-. Stallings are the logical 
chc:ces as curren:. ?o:..:.cy Co;:,;nittee or ':'echnical Com:ni-ct:ee rr.er:'.bers). 

6. 7'!:e su::-Jey of exis~inc; monitoring proc;:-ai1tS should be CO::".p:e~ed as s001 as 
possi:,:e. 

7 . A sepa::-ate but contemporaneous process should be established for renewal 
proposals, based in part on perfonnances in the first year . 

8. Wo:-kshop/working group ::-eco~endations should be included to frame tl 1t 

year's ca:l for proposals. 

9. c:?'s s··,o"ld be issuec ':>y ea::-ly April ~= sr:a::~ng a:lo.,·s. 

10. s~~=:::es of resclts o: techn~cal p~ojec~s should be p~esen~eC ~n a 
public :orum on an ar:~ua: basis, and to the Policy Co~Jni t tee/Techni~a ... 
Corrannee/Citizens' hc·oisory Committees at least as often . 

11. The re~ired non - tech~ical summaries from each project should be 
acc\mr.llatec and publis~ed widely. 

:2. ~!-.e lt:o=kplan for ~r.e s~uciy should be upCc~eC on an anni.la:. ~as is .. 
ir.cc~?o~a~~ng bo~~ ?~~::c anC tech~ica: co~ents. 

1. The ci:izen's mon!:.,.,r::'ls net..,.·ork is an .Lz:meC.iate "must". I suggest 
immec1a~e expansion o f the existing scopir.g study to PTRF o: abou~ 
$15-20K from suppleme~~al 1987 funds, witr. a charge to the Techn1cal 
Cow::>.:.ttee monitoring subco:r,,ittee to implementc a full blown program by 
June- July (at about tr.e $&0K-SlOOK level )Jer annwn). f.. coordinator is 
esser.~~a:: I suggest r:he position be housed in the NRCJ regio~al office 
a:. 'iiash~ngton i! space 1s available. : also suggest tha' a 'earn of DE!·. , 
Division o! Water Reso~::-ces (Strea'11wa~ch) a nd APES personnel be convened 
to wo=k out the de~ai:s o: the best a~~i~isLration, to co~plemenL PTRF 
reco~endations for on-~he-water implemencation. I believe this item 
provides the perfect vehicle for public involvement at th:s stage. 

2 . An estuarine version of the "Guide to Strearnwalking" should be produced 
as soon as possible, with a general section and an estuary- specific 
section (perhaps mode:ec after the Chesapeake Bay tributary sheets, 
e>:panded. ) 

3. ~he S~ete of the Est~ary book:et re~i~es modes~ addi~iona: :~nciing to 
cover p~oper confi~~~c~io~ ($3,000?). :ra~k Tursi is a se~si~:e 
s·Jgges't.:on for t:he c:.;~f:or. 
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4. A comprehensive public involvement plan should be produced as soon as 
possib:~. inco::po=a~:ng the pieces described here , with the specif~c 
actio~ o: the Citizens' Advisory Committees. 

5. The c.:o:ize:-:s' AC·..,·:..so::y Corn:~.ittees shou l d take the l ead on directing 
public a~c~e~ess builOing activities. 

6. The C~tizens' Advisory Co~~ittees should request specific operating fu~cs 

a~~inistered through the public involvement coordinator. 

7. Accou~tab:lity in NRCD field offices can be greatly enhanced usin~ ~he 
public involvement coordinator as a point of first contact. 

B:1dcet 

1 . Progra:n:::atic ma~ch sho1.0ld be encouraged a: EPA instead of grant -by-.; -e.-o". 

2 . A gra~t &~endmer.t is necessary to consolidate residual planning yea7 
f unds (about $7 ,000 ) . 

3. A gr~:--.: C..i"!endrner.: coulC be executed at the same time to rep::ogra."Tt sa\ar~ 
mo::eys :10-: S?ent ( Oe?ending on the ne~· Oi:-ector' s salary and sta:rt:n':
da:e a~H: :he in:o=mat ion management coorC:netor 1 s salary and S'tart:ns 
da t e ) . 

4 . Re?rog~a~ming o: 1987 s~ate appropriations should be investigated to 
cove:: s·..:??:eme:t":al ft.:.nC cost-share . {!he current NRCD/E?~. split is 
55%/~5\ as opposed to the 5%/ 95\ or 25% / 75\ re~uired . ) Informatior. 
manase~e~~ l S lCJ% s:a"e ac $188,000 for :Y 1987- 88 (X . 75! ) . 

5. State ::1Cirect cos~s :or the ne""' coopere::ve agreement probably must !:-...:. 
added ( ~~oy Kle::se~, per com. ) . Costs a~e real and high, a~d some 
rea::s~:c figure mus~ be included nex't ~L~e. 

6. Ir.dire~t cos~ ra":'a policy must be clea::ly established--as opposeC: "LC t.:-:e: 
hodgepodge •..:e co:1siOered this past year . I recommend tote.l cos t ~ arsu~ 

1:0-:al p~od·.Jc: , ;,.;i thout re<;ard to indirect costs . ECU, for exampl<."'.. .,.
com.iiitted to 0\ indirect cos1: on state mo:-.ey an(. 10% or salarie~ and 
wases for federal --a major breakthrough . 

7. Heroic efforts to func projects should be e.voided--every single one 
caused i~~ense procurement, media or investisator relations problems 
Alterna:ively, a rapid response fund should be created with specific 
a~~iniscrat~ve p•ocedures . (I believe Narragansett Bay has done this. ) 
$50K migh~ be a reasonable amount . 

8 . The evidence for the NRCD $16,000 match fo= the Planning Year Grant is 
being asse~blec , and should be visibly fi l ed with EPA grancs to keep the 
audico=s happy . 
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APPE!\OIX A 

ALBE~ARLE-PAXLICO ESTUAR:KE STUDY 

Polley Com~ittee 

Mr . S . Thomas Rhodes, Co-chairman 
NC Department of Natural Resources & Community Development 
P. 0 . Box 27687 
Ra leigh, NC 2761!-7687 

Mr . Lee De Hihns, Co- chai rman 
US Envi "onmental Protection Agency 
3~5 Cou "t lanc Street, ~.£. 
At lan~a, CA 30365 

Mr. Dan Ashe 
Committe e on Merchant Marine & Fi sheries 
H-2-575 
\.la sh ington, DC 2051 5 

Dr . John Costlo'-' 
Duke Univer sity Ma r ine Laboratory 
Pivers Is land 
Beau .!or:, ~C 28 516-9721 

Or . Fo :- C Cross 
Sou~hea~~ fisheries C~nter/~OAM 
Beau(oc: Labo ca tory 
Beaufor:, NC 28516-9722 

Dr . Dir~ Frankenb~rg 

UNC Ma rin e Science Cu rriculum 
12-5 Venable Hall 
University of North Carolina 
Chapel Hill, NC 275!4 

Ms . L. K. Gant t 
US Fish & ~ildli!e Service 
P. 0 . Bo x 25039 
Ra1elgh . NC 27611 - 5039 

Mr. Derb Carter 
Pamlico Citizens Advisory Co~mittee 
2108 Dun~n:ll Drive 
Raleigh, NC 27608 

Or. Parker Chesson 
Albemarle Citizens Advisory Commit t ee 
College of the Albemarle 
P . 0. Box 2327 
Elizabe~h Ci ty, ~c 27909 



ALBEHARLE-?AHLJCO EST UARl~E STUDY 

TECH~lCA L COMMITTEE 

D,-. Ernie Ca~:, Co-Chairman 
Dept. of ~atural Resources & 
Co~~unity Development 

P . 0 . Box 27687 
Raleigh , NC 27611 - 7687 

Mr . Richard C. Hamilton 
NC Wildlife Resources Commission 
P. 0 . Box 27687 
Raleigh, ~c 27611-7687 

Hr. Dave 0'-'ens 
NRCD Div. o: Coastal Hanage~ent 
?. 0. Box 27687 
Raleigh, NC 27611-7687 

Xr . Paul \.:'ilms 
NRCD Div . of Environmental Management 
P. 0 . Box 27687 
Rale i gh, NC 27611-7687 

D~ . James ~. Sce~art 

~ater Resources Research Institut e 
219 Oberl in Road 
Raleigh, ~C 27605 

Hr . Hark Alderson 
Office o; Marine b Escuarine Protection 
~01 M Street, s;.; 
I.'H - 556-F 
>:ashingcon, DC 20~60 

Hr. Larry Saun~e :s 

US Ar my Cor ps of Engineers 
P. 0. Box 1890 
Wilmington, NC 28402-1890 

Hr. Keith J. Butt Ieman 
Vi rginia Councll on the Env:ronment 
903 9th Street Office Build~ ng 
Richmond, VA 23219 

Ms . Sharon Shutler 
Estuarine Programs Office/NOk; 
University Building, Room 662 
Washington, DC 20235 

Or . Ernie Larkin 
Pam!ico Citizens' Advi sory Committee 
224 Pineview Dr ive 
Greenville , ~C 27S3o 

Mr. Bruce Barrett, Co- Chairman 
US E:wironme nta l Protection Agency 
34S Courtland Street 
Atlanta, GA 30365 

Mr . Harry Layman 
NRC D Div. of forest Resources 
P. 0. Box 27687 
Raleigh , NC 2761 1- 7687 

Hr . Tom El lis 
Dept . of Agriculture 
I West Edenton Street 
Raleigh, ~C 2761 I 

Dr. ~illiam Hogarth 
NRCD Div . of Marine Fisheries 
34 II Arendell St . , Box 769 (Courier Box I I 17. , 
Morehead City , NC 

Dr. B. J. Cope land 
Sea Grant Program 
P. 0. Box 8605 
Raleigh, NC 27695 

Dr. A1vin Mo rr is 
US E~vironmental Protection Agency 
8'1 Chestnut Street 
Philadelphia, PA 19107 

Mr . James Turner~ J~. 
US Geological Survey 
? . 0 . Box 28S7 
Raleigh , NC 27601 - 2857 

Dr . 1-!ichae'! K . Orbach 
NC Marin~ Science Council 
210 Longmeado~ Road 
Gr eenville, NC 27834 

~r . David Sides 
NRCD Div . of Soil & Water Conserva t io 
P. 0 . Box 27687 
Ra l e ~ gh , NC 2 7 6 I 1- 768 7 

H". J oho Stall ings 
Albemarle Citizens' Advisory Committee 
1001 Stokes Street 
Windsor , NC 27983 
Bobbye Jac k J ones 
US Soil Conservation Service 
310 Ne~ Bern Avenue, Room 535 
Raleigh, NC 27601 



~Cha ~ rman 
**V ice: Chairman 

ALBEXA.RLE- PAMLICO ESTUARINE STUDY 
CITIZ~~S ' ADVISORY COMMITTEE 

ALBEMARLE REGION 

Mr. John Acree 
Route 1, Box 604 
Nags Head, NC 27959 

44 1· 5731 

Mr . Lloyd Ballance 441·2531 
To~~ of Kill Devil Hills 
P. 0 . Box 719 
Kill Devil Hills, NC £7948 

Mr. Yates Barber 338- 3557 
90! West Church Street 
Elizabeth City, NC 27909 

Mr. Don Bryan 
Town of Nags Head 
P. 0. Box 99 
Nags Head, NC Z?959 

441 · 6486 

261·3025 

• Dr. Parker Cnesson 335· 0821 
College of t he ~lbemarle 
P. 0. Box 2327 
Elizabeth Ci t y, NC 27909 

Hr . M:ke Co rcoran 
NC Wi ldlife Federation 
P . 0. Box 1026 
Raleigh, NC 276 11 

Hr. Michael Daniels 
P . 0. Box 369 
wanchese, NC 27981 

Mr. Don Flo~ers 
P. o. Box 64o 
Hertfo,d, NC 27944 

Hertford, 27944 

Ms. Carolyn ness 
Box 349, Holiday Island 
Hertford, NC 27944 

833· 1923 

4i3 · 500! 

426· 5753 

426 · 9563 

Dr . Jimmy Jenkins 335·3227 
Elizabeth City State University 
Campus Box 790 
El izabeth Ci ty , NC 27909 

Mr. Chuck Little 
Route 2, Box 117 
Cres~ell, NC 2792~ 

797 - 4046 

Mr . Wil l iam McGeorge 804/855- 1328 
P. 0 . Box 868 
Virginia Beach, VA 43~51 

Mr . Murry Nixon 
Route l, Box 290 
Edenton, NC 27932 

Hr. Gerald Perry 
P . 0 . Box 31 
Kitty Ha·.·k, NC /.79~ 

Mr . william Pi l and 
Route 2, Box 93A 
Gates, NC 27937 

221·4!!5 

261 - 2757 

804/569 -45:2 

Dr. Robert Powell 335 - 76i7 
1142 N. Road Street 
Elizabeth City, NC 27909 

Mr . Terry Pr att 356- 2267 
Route l, Box 178A 
Merry Hill, NC 27957 

Mr. Bill Richa r dson 804/473- 1600 
Route 1, Box 145 
Popul a r Branch, NC 27965 

Mr. Earl Roundtree 
Route 1, Box 203 
Sunbury, NC 27979 

**Mr . John Stallings 
1001 Stokes Street 
Windsor, NC 27983 

465- 8354 

794·2183 
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Albemarle Cicizens' Advisor y Committee 

Hr. Joe Stutts 
309 Holly Hill 
Murfreesboro, NC 27855 

Hr . A. B. Whitley 
P. 0. Box 10 
Tarboro, NC 

398- 3525 

823- 3234 

Mr. W. C. Witherspoon 335- 0865 
1304 Highland Avenue 
Elizabeth City, NC 27909 

Hr . Quentin Bell 473- 3388 
Box 312 
Manteo , NC 2795k 

Mr. Glen Wood 
Weyerhaeuser Company 
Box 5623 
Cary, NC 27511 

Mr. J . A. Wright 
P. 0 . Box 573 
Edenton, NC 27932 

Capt. Alfred Howard 
600 Sioux Trail 
Edenton, NC 27932 

Fage 2 

851- 74q 

335- 6569 

" 21-497i 



*Cha:rman 
*~.\·ice Chairman 

ALBEMARLE- PAXLICO ESTUA.lliNE STUDY 
CITIZENS' ADVISORY COMMITTEE 

PAMLICO REGION 

Hr. Alton Ballance 
P . 0 . Box 510 
Ocracoke, NC 27960 

Hr. Fred Bonner 
Box 11, Cleveland School 
Garner, NC 27529 

Ms . Gr ace Bonner 
P. 0. Box 9 
Aurora, NC 27806 

Hr . Ralph Buxton 
P . 0 . Box 340 
Nags Head, NC 27959 

Hr . Rann Car penter 
Texasgulf 
P. 0 . Box 48 
Aurora, NC 27806 

* M~ . De~b Carter, J r. 
2108 Dunnhill Drive 
Rr. leigh, NC 27608 

Mr . Rodney Calhoun 
South River Seafood 
Beaufort, NC 28516 

Dr. Don Ensley 
School of Allied Heal th 

Sc iences/ECU 
Greenvi lle, NC 

Mr. Garvin Hardison 
Route 65 , Box 48 
Arapahoe, NC 28510 

928-3251 

779-9750 
Roaa 

441 -4124 

322-4111 

833- 4859 

728- 2056 

995-5730 

757 -696 1 

249-1225 

Dr. Bill J ackson 946-772; 
509 w. 15th Street 
Washington , NC 27889 

Mr. Ralph Jarvis 926-386; 
P. 0. Box 248 
Swanquarter , .NC 27885 

Ms. Susan King 633-4915 
Tne Neuse River Foundat1vn 
P. 0. Box St.Sl 
New Bern, NC 28560 

** Dr. Ernie Larkin 55)., ' 
224 Pineview Dr. 
Greenville, NC 27834 

Mr. Dick Leach 946-SL.i' 
Route 5, Box 271 
Washington , NC 27889 

Mr. Neal Le..,is 726- 6831 
Carteret Co. Chanber of C<;:ro.·.-r: 
P . 0 . Box 1198 
Morehead City , NC 285Si 

:1:-. Todd Hiller 393· S J 8: 
NC Coastal Federation 
1832 J Bell Lane [Ocean) 
Newport, NC 28570 

Ms. Katie Morris 
Star Route, Box 76J 
At lantic, NC 28511 

Mr. Doug Nelson l·6(. -3:J 
2109 Neuse Cliff Drive 
Ne~ Bern, NC 28560 

Hr. David O'Neal 926- 572 1 
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APPENDIX B 

DRAFT 
RECOMMENDATIONS OF T~E STRIPED BASS WORXING GROUP 

ALBE~JL~LE-?~'OLlCO ESTUARINE STUDY 

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

A. Dr. William Hassler's original data should be consolidated and 
computerized a t APES expense, with clear credit to· Dr. Hassler a nd 
his colleagues . 

B. His~or ical coll ections of scales (and other hard parts) should be 
identified and made available for comprehensive scale studies. 

C. Hlstorical hourly flo'" <iata for the Roanoke Rapids Reservoir should 
be obtained from the Corps of Engineers and computerized , 
1930-present. 

2. Long-ter.:-, datasets should be continueC, regard l ess of who actually 
conducts the work, using the original data collection sites and 
protocols . Agency cooperation (and immediate action ) is re~Jired to 
avoid missing this fie ld season . Specifically, recreational creel 
surveys and egg viability surveys in the Roanoke River shoul d be funded 
collaboratively by APES a nd Wildlife Resources Commission, and conducted 
by W~C personnel . o:vision of r-!arine Fisheries should continue Albemarl€ 
SounC la~Cings surveys . 

3. A syno?~lc, co=relative study should be conducted to evaluate the c:;ross 
order, relat i ve contrib~tions of various factors to stri ped bass 
pop~ :a't ic:1 declines . Specific factors s;,ot::.C include: f lo·.v rr.odi: icat io:1. 
water ~~ali~y factors, :ood cha in effects, population dyna~ics and 
ha:-vest . 

4 . Effects o: mocificc tion o: the flow regimen in the Roanoke River on 
spa...,•ninc;; success and larval development should be conducted . 
Particulcrly useful :nformation would incluce: 

A. Relationsh i p between "peak power generation" and spawning activity; 

B. Relationship between t em?erature and spawning activity; 

C. Determina t ion o f river stage and corresponding flow rates where 
flood plains are inundated. 

D. Estiml!tion of flows required to "flush" deep holes in the river, 
especia lly the delta. 

E. Estimation of flow rates capable o f "premature" transport of larvae 
i~to Albemarle Sounds . 

F. Estimation of e:fects o: changing f low regimen on phyto?lankton and 
zooplankton population structures . 
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APES Striped Bass Work Gro~p Reco~endatior.s (Draft) 

G. Estimation of optimal flow reg i me n in the Roanoke River, for striped 
bass as wel l as infrastructure and waste disposal purposes (NMFS·lec 
effort underway- -see Or. Chuck Manooch ) . This effort should address 
both minim~~ and maximum flows. 

n . Estimation of the e:fects of all current a nd proposed water 
withdrawals a~c discha:ges on the :low regimen in the Roanoke River. 

5 . Wa ter quality effects on egg viability a nd larval survivability should be 
under taken , specifically: 

A. Expansion of ex isting water quality monitoring . Continuous monitors 
for !low, temperature, conductivity and dissolved oxygen should be 
installed in critical locations to give detailed rea!- time 
in:orma:ion. 

B. Continuatior. o: dissolved oxygen cep~h profiles !or the Roanoke 
R!.ver delta anc ,.·estern Albemarle Sound during sw=er hig:-. 
temperature periods, t o document bo~tom-water anox2a. Deep holes 
should be included in this. 

c . Analysis of his t orical t rends in pes t icide and conta~inant loadings 

D. Co~pletion of co~ta~inants survey:~ the reg2on (U . S. FWS underway). 

E. 

G . 

E.vah:ation o : ?lar..~:.on sensi :ivity ~o ~·a~er quality c~a::ges (by 
!>~oassays o: zooplar. .<ton and possi-,ili-;y phytoplan"-to~) . 

Evaluation of pest~cide anC other toxicant effects o; eggs anC 
la,-vae (Al ~o>:icity underway by Dr . Roger Rulifso:l). 

Analysis of long- term oxygen demand effects of organics f rom swamps, 
paper mills and mun:cipal wastewate~ treatment plants . 

6 . ~he significance of food chain moci!ica~ion should be eva~uated, 
espec~al:y for larva! s-;r iped bass, t o auq.nent existing ~o~k by Dr. 
Rulifson and wor"- p l anned by the WRC for 1988 in the Tar-Pa~lico and 
Neuse system, specifically: 

A. Analysis of feeding behaviors of larval striped bass in r elation to 
zooplankton diversity, abundance and size structure. 

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

C. Estimation of competltion with other fish (especially white perch ) 
d~rlng the critical :arval stages. 
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APES Striped Bass Work Group Recommendations (Draft) 

D. Ar.alysis of adult feeding relationships. 

E. Evaluation of spatial rela~ionships between· striped bass larval ar.·: 
preferred prey organisms and effects of modification of flo.: a:1c 
other ecological determinants on these spatial patterns . 

7. Population modeling (either theoretical or empirical) should be used to 
evaluate the significance of modified mortality rates at various li:e 
history stages due to different factors . 

A. Effects of modified age/size structure at time of spawning on egg 
viability and larval survivability should be estimated . Co~pariso~, 

between successful Dan River stocks and depleted Roanoke Rive~ 
stocks should be conducted, especially for eggs 
(nutrition/physiology). 

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

8 . Migration and movement patterns o: subadult and adult fish should be 
documented to locate the large fish during predicted temperature/oxygen 
"squeeze" events and also to evaluate the degree of isola~ion of tl".e 
Albemarle/Pa~!ico stock from the oceanic/East Coast stock . Racio o~ 
u:trasonic tags should be attached to large adults on the spawni~g 
srounds anC followed. 

9 . 2ffects of total mortality of striped bass due to co~~ercial anc 
recreational activities should be estimated . Numbers compileC by the 
£me~gency StripeC Bass Task Force should be examined to documen: 
suspected overfis~ing relationships. 

10 . ?otential management strategies (including possible moratoria a~c 
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 desi r able . 

B. The efficacy of the existing stocking program should be evaluated, 
including economic , envi ronmental a nd social consequences . 

11. ~he Albemarle-Pa~lico Estuarine Study and the State of North Carolina 
should ask VE?CO to regulate their discharge regimen this spr1ng to 
correspond with that recommenced by the Task Force on Optimal :lows in 
the Roanoke River being chaired by Dr . Chuck Manooch . This act1on shoul, 
occur i~mediatelv because of the proximity of the spawning seaso~. 
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APES St~:pee Bass Work Grocp Reco~enda~ions (D~aftc ) 

12. The Albemarle-Pamlico Estuar1ne Study and the State of North Carol ina 
should work for Outstanding Resource Water classification by the 
Env1ront:tental Managerrent Cor.::-.ission (or other rigorous water quality 
p~otection) for tche Roa:1oke ihver. Pr :ority uses should shift ~rom po...,e" 
generat1on, wa~er supply and flood con~ro~ to maintenance of biolog;cal 
p:'oCuctivicy. 

13. T~~s group should be convened at least annually to review progress, 
facilitate comrr.unica~ion and recorranend :'urther funding actions. 

Quote :or the day, by Dr . Johr. Merr iner, ec~oed by Dr. Cynthia Jones: "t>c 
f isfo; r;o f ~sh." 
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APPENDIX C 

THE ALBEMARLE-PAMLICO 
ESTUARINE INITIATIVE 

Managing Our Estuarine Resources 

Saturday, I cbruary 14 
Beaufort County Commu111ty College 

US. 264. Seven miles east of Washmgtoo. N.C. 
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During the noxt five years, approxun.1t,ty $5 million 
will be spent/Jy federal and state agcncms to fmrl ways to 
better manage the Albemarle and Pamlico cst11arics Tl1is 
initiative will evaluate tile current status of AI/Jcmarlc and 

Pamlico sounds and resu/1 in t11e development of slrateqics 
to ensure 1/ICir long·term prnlfiiCIIVIty 

A 1/,Jy.fong conference is being IICid to inlo1m .1nrtmvntvc 
Clfitens /rom 1/Jrougllout North Carolina i11 1/us new protect. 

Tllis meeting will be the public's first ma;or opporwmty to team 
about tiJis iniliative, to mai<lJ suggestions about its priorities. and 
to recommend public-education and involvement programs that 
should be funded as part of the esluarmc m,1nagcmcnt efforts. 

l.imiled funds have been provided by tile App,JI,rc/u,Jn Regional 
Comnullee of lire Sierra Club to provide m!le,1ge rcimtwrscmen/s 

tor ciiJZcns who wislr to participate in litis conference These f11nds 
arc only ,1VMabtc to citizens who do no/ 11ave an organization 10 spon 

sor thcrr tmvet Application lor this travel assistance can IJC made by 
calling 919!94612t I . When you call. leave your mme. address. piiOflC 

number and estimated mileage to and from the conlemnce on the 
answerrng m.1chine. 

AGENDA 
8:30-9:30 Registration and Coffee 

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

9:50-11:15 Overview of Albemarle-Pam/leo Project 
Modcr,ltor: John Cos/low. Chairman, N.C. Marine Fisheries Commission 
Federal Strategy for Managing Estuaries: Jack Ravan. Regional Admrn,strator. 
Region IV. U.S Environmental Protection Agency 
North Carolina's focus on /he Albemarle·Pamlico Region: 
S. Thomas Rhodes. Secretary. N.C. Department of Nilr'lfal Resources and 
Community Development 
EstuMnc Resource Issues in the Albemarle·Pamlico Region. Onug RMrr. Pro,ect 
Coordinalor. Albemartn g1m!Jco Pro(Ccl 

11:15-12:30 Pnnct on Cilircn Pnrtlclpntlon In 
Es /uarlne Programs- Otl>cr Experlencos 

Moderator: Michelle 1/r/ler. U.S. Environmental Protection Agency, W.Jsl1ington. 0 C 
Panel: fran Flanigan, Ciliten's Project /,, the Ches.1peake Bay. Ballrmore. Mrl ; 
Richard Klein, Save Our Streams. Annapolis. Md: Alan Hankm. Lloyd Center tor 
Environmental Education, Dartmouth, Mass : Trudy Coxe. Save the Bay, 
Providence. R I 

12:30·1:45 Lunc/10on 
Speai<!Jr T/1e Honorable Waller lJ. Jones. 1st District Congressman and Ch,1irman 
of tile Commillee on Merchant Marine and F1slreries 
(Lunc/1 will be prOVIded for those who preregister IJy Feb. 5 Otherwise participants 
can find a reslaurant in near/Jy Washington.) 

1:45-3:45 Estuarine Management Workshops 
Wh,1/ do we need to know? (Information needs) 
How do we use wh.11 we know? (~hey development) 
How do we get involved? (Citrzen participation) 

3:45-4:15 Results and Recommendations of Es tuarine 
Management Workshops 

4:15 Adjourn 

REGISTRATION FORM 

Address 
City _______________ _ 

$1.1/C Zip code 

Af/ilrMion(s) ------------

Phone Number __ -------,----
Reg,str.1tion must be complete IJy Feb. 5 to receive a tree 
lunch and any materials that will be distributed to 
participants. Travel rmmbursement may be arranged by 
callmg 9191946·7211 ReMn the reqJstra/ion form to 

\ 

Attwmarle Pamflco Conference. 
flNtJOrl.11 Ocvr.topmcul lllst•lu/1• 
(,?</ C:lfolma UoJve.rsrty 
t;,.rovlllr. N C ?7HJ·1 4.15.1 



- r 
>-.£ j 
~ 

::; = ~ :::. 1 
~ .. 

~ 
_. ' il ~ ; ....... (.4;,<:,...,., 

' ;<';~\·· 
i 7 = t "' " "' ; -.: : ; 

LU ; ,.- :.J ' : • - -- -; ; - : ~ ' • .......-.::::\ . 
~ ~ 

~ ' c~ ~- ' :... 
4; ; . ~· 

E E ~·!?!"' '·· - = 2 

u ~ c i 
.! l < 

'-= 
~ 

~ :. 
; ~ i - ~ 

i ~ 7 - i < -< -~ .L 
= ~ ~ - " -"' -' 

.!-'0 '7 • ' 1 -= "' .! ~ ~ "" / / ~ --; - - 1 -- :: '- -: 7 • ::. : ~ 

- :. 
-: ::. 

~ - :... 
~ . -,_ 

~ ; 
~ - • .. • ' .. ~ ~ ; 

~ ;,. 2 
.. r .£:. ~ ~ ~ ' < -' • s < < ~ ! ~ 

.; ~ - - ; 

"' ::< "' .: -

• ,_, 
hq i~ t. '-:! • ,~ .. t J ~ ! '!. ;HhH " ~ ' J•; f i;! " I c .. : :-;HJ f ... 

~ ! ! : -; .... :!;oH i~1 H E ''! f'l ~ " - tH j ' l !1 . q t; 
~l i' ~ lp r£ • 1" 

~! ' ''. i;H " ii .,. 1i tf:1~ · r ' lip! : );~ ;:. ~ r·· • I - ~ l f • f!;.: : i' I ,it li ili ~ ;! ~UHH • ' I H,l ·: I . 
• i'l! n :1 : ~ !i !J: HHHl 

t; :. 

~~ I' t; ;,; ~ r •: ; i . ·{~ ~ d;; ~~ ~ ~ ; j .. ~{ 

liil!ll 
HH , . 

~. . ' i i li!; :~n ·p i l : I dtH ~ ~ F 
{ Jlli Pill '~ ~; . . : ·J , I \ ; .. 
'::I p : ~ ~' 1 !tp 

' ' . i. ' ~ l ;.~ J ' l ~ 4 ... ! 



··-- ---

.. ..,.. 
' ' '(' All)cm:t•f.-. f"'<'•nh<:o r ~,., ,~,,ne Sll•dv hM ooen m:vk.Q(fby an 

~,_muc;u:lf h•vt•l ol h•J•:Uh <;.m <;tlflPOI I. All l••vt•l:; o r 9C>Veu)m ent 

(h)Olf sial •· :uut I Pdr•ral) h;wP hP.t~n•nvoh .. !•d 10 the pl:.nrmlg 
()I"OCf!~:> II •s c: l (•,u 1h:11 our psluann~ 10r1e mu~l • •~Cf~•ve ovr 
c;omhm~(l :m ( l ::OII";"t(jf,l~l COIIIIIU!Uif>lll I() r•n:;Utl! IN IQI1CHCHil 

honlofJIC.'ll p t()dl u hv•l y .uuJ 1 U111111111' I<• 'Mjlf\l)fl :1 urh V:UIPIY of 

11 ;ufol~e)n '' """·*¥''"' 
James G. Ma rlin, (iow>~nnr 

Nm lh C;.rof•n:l 

. ·, ol/. ,,., .... ",. ,. 1 ~ . ( · ·'' ' '' '"" \.luloll .. u, o ol h " '"'", 'l:" llh f ·'" ' ' ' "'' .. , "'"""" " "'"' ' " 

.,_. , • 1 ·""' 11• ..... , •• ,\tt~ "'·"'' I'·'"''" " • , ,.,, ! ~ " "'' ' o tl .. '"'"'"'"'" '"Mil'"'"''"""' ....... , .. , ,,, ............... , ............ . 
' •• \\ ,,,, ' (.'"•'"" \ . 1 , , , I '~' " , o•1:u•f•' lh •I "'·' "' ... I n olo, .., l l uo•,olo'n lh•• h. ~ohho of 0 ., 10 
, .,, , ,. .. ,·~1"'" ' ., I ,,.1, o II•• '\:,,, ,,, .. ,, I ~ '"·"' 1'"'.:0·"" 11 .. - 1 1',\ \.loouoo .. ..lt,tl"l , "" 

, , ,. .• , , '"" '' "' ,.., I•• , 1, ' , &. ' I ' ·' ' "' ""1'1• '' '" oil ,o I ''"'1 "''1" '1'~" o• l ' ' " "' O\,Oi h •!l ,\lool 
, I o!Mo:• ' ' "'l<ll 'l ,ooo t lo,o t l •,ol " ' ' , .._ , oooo llo• " "1. ,.,, .~ " ho lo ,, ...,,,,,., ,,: 110. ' '''l•'t:•• ·•l on1o1:ool\ 
•ll .. · ··lll, lf\ 

; ................... 1'•······ · .. ·•• '•:, .... , ...... ................. ,,,,,,.If ...... , ........................... 1 .... . 
... I 

l ot• , " "'· "" ' ' "''''"" I •"' •• ' " • I f, .,. , " I I 'A ,\~-."'·'"' '' ' """"'' ' '" ' '" ' \\ ,, ,,., !,,,. 

WYov and 1 •n ovr •olr•<c: i'IS honw.ownets l.ormrts, hu~Huoss.mP.n. 

regui.110t$. ;ln(S Oh7r·n~ rtiiJ" I rn:1ke lh~ d•lff!r r.nc:e 1 hrough our 
motu;~ I c lforts. p rQgr:tms w•H W(Hk, poii\Jhon w•ll tx> conhol lcd. 
~nd oor r.shJarms w1 11 be r~slorr!i;J ii"<J tev•v ed: 

' ' lw oft"IJ~"·' h''"'"f lhr All"'" ""' It- l ',om lo ... t •ho.tomo·O.,Ioooh ton~h·o lho· 1\:,ol" u·o,ol 1\ h!.ll \0 

f 'tolo(r.om " "''"l'o .l uno• l •q:on10111~: lo •o lo .... tl. 't.Uo•.ono,l l \ 'oh•o,lll' ·•• lll\"'l'oh• J)I,)Ol .Ooll l h • t.olo..c 
.o. h oM<"" !'' '""''' lon1: lh1• l~<•rol,oJ:•• " ' All•o "''" "' l'.unhoo> •:, ,., , .. f,. \\'ooo~ !o'fn ,ouh h • 1<.: 
\''"''' A~ ( ""):oo· .. ~u"'' ' \\',, llo·o II f•'"''' • l ; '• Wo'f'" "'' "''1,ol0\\' f.,,.,. '-•" lh ( ,uoolo11,t ,., .,, 

f,,.,.,.,,.,, "' lho• 1.' '> J 1, .,,.,. o•l "'T""'"'"'·' '"'" t "'""'''"~' , ,., ,\ l. •oo lo.olll ,\ t,,.,.,,. ,., .,, 
' . ..... . .. ... .. r .ol. ~ l 

"We rt!C:O!Jn•lf-? ~h:ued govEmunr.nt:JI responstb thhP.S \Vh~t rs 
t!!<tUitl'rJ n&w 1~ o'll(}ll :mc'J ('(Jrmlll lmP.fll. w (! mu~.l I)(! wtllrng 10 

w o•k . to learn :·u~o~IIO leach SUiefy 11 tS worth tile cllott w 

'11'1. 'f'oll 

JIH IIt• !Il l '> 

I I) t;;ll. 11 \II 

·~··,: l ··l l . oho•n ( •'"'''' ·"'' I f',.. !o·• ••• - ... ... .. 

\\\·J, . , .. w 
'"""" l o•ool. i"~ o ' ' ·" "' n .. , l l u . ol •. d o • '" •-t , ,, I '"" ,,. "' 
\1, ., ,),, ' I olo '" \.h ' ''" o """"'"' • 

f, , l ,·r, oll~o •lo· oo o l l1o· I -.111.>11110 ' ' •loo.h 

l o••• f l, I loh" '•. 1.(, ,,., ol \ol"'""'"' ' , ,,., t:. '"" 1\ I 

I '" "''"'"' "'·'' I '•··•· • """ '•·· ,, ' 

t l \ 'O' I \h'\\ ' 01111\o J·,hr.ol !l1o· '•l tloh ,lllofl 'o u): I .UI\ 

lultooo l llol ll •ll 

l lo oo oJ: I.o ~ K,u l o•o , 1'•••1>'1 I ( ''' " ''' "·' ' ' " o\ll•o u0,01 lo • ! ',.,,,),, •• 

I ~'" """ ' ·loo.h 

l '.uh· l l l , •• , ,. .... ""'''' " N.llll t .•ll ~ ...... ,, .. , , . r>.l.u •. •J~··nwlll 

............ 
'""' ~),., loo•OO I,. I'"" f, l•\ f l t o1> { ,UIN , l',>llol o. o•1 o!o lo•o\-. •\oh o•.oon 

I ' " " """•'• 

:\o!llo lho I i lo· ,ond l t'oho •r~o• o. f(o•··<•l ll oo"· f-.•-th"• 

\1 ..... ' ..... 

l"h" \ '"''""· \u ... , ,.., to l '.•n• l"'' I ' I''·""" .. ,,,,,, l '••lo. \ • ' '' ' " ' "' 

' " .f •ool . I ' "'"··•" 1.-. 
....... r. .• 
' ''"' l'ull, •\tl•olO o.oo lo • \ oro ~,.,.,· .\,h ""'' ( ,.,,.,..,u,~ 
I ' '' '' " '"'"'''• I'·""'"" ( ohto ·oo~ .\ ,h ,..,,. , ( '"'"'""'" 
ll.oo u •ll f ~>h•·•".' "• I ''' •~••• • • •"' 'l. l ,un h·l h,.,.,,. .. 
ll n ol (, '""· ~.oloo •oo,ol ,_l.U!OOo •lo~ho'l" .., ...,,, , .,,. 

,., •• l .·o .•l·• 

,\1 llol\, ,O, I, ,\11~ n o.oo lo• ( Oloo'o , ... . \, lo , .., ,, 1 I " " '""" ' , 
............. ~ 
llii i P.lo\ . o•oo t):o•, \ll ., ,.o. ulo ( oho'•'OI ' \,ho'•"' ' (""' " ' ' ' "• 
lt ...... ( ... , ••• ,., ,., _, . .... ,, ............ . . \,h .... .. , ' •'""'""' ' 

I •''"'!:•· I • ~'"'1\, I '" ,.,,,., " ' I"'"""'"'"' ol \1 "'•' .,., ,. ool 

"'·" " ( "'· l' ' ....... \ '""' " . ..... .... .. .. , 

I I Ill I I,;. 

ll ,oi ••L II I ,, .. .., , nlol'•l•· •" In" 1 1· · • ··1· •1'''"'"' 

, ......... ~ .. . 
1'""1', f'l.o·l~oon 1' . .,,.!.,, ·• •I<, "' \.h o-. •00 I •''"'"'"' ' .......... 
....... ...... u ... , ..... \II • ........ ' '" •• .. \.h' ... ' ' ........... . 

...... ' '"·'' · .- .... 1 .... ' ••• ' " ,,, , .... . . ............. . 
. .... .. , ,,. .. .. ~. • ... ' ........ . '" 1•1 \1 ............. . 

1. ..... l oo· 11 .. 11 . ... . ... ...... , ' ... : ...... " 

I! f'• 1 ~ ~~ l l llt l ,!h• o>lll\ll"'lll,ollo· ( 111/o'll'< A oh 1' ·••1 \ ( "lllll ll l k•· ·lll•l 

I~ lll I t<. 

I! ': \I'> 

l~ o •\' lo'h' ool tlw t\llo•llh"'" l 'o••J: I ,IU\ 

. .... .. .. . . ........... , .,, ,,.~.,.,, • ""' '·' .. t .... \11· ... · ~"'' .... t . I• . ..... .. .. 

\ll<o ,, .... ,,. , ' " "' .... ,,I,, .... ,. ' ............ . 

1 Ulh lu•un .t ru l !\I I ' l )o·-.il:n.ll ioon ( no' l\11111 \ 

't~ ........ ... 
ll11· lloonnr,.l• l .. ,,..,., ... (, '1"ohn, C •"' ,., " " ' " ' ,.,, ,,, l •""'"'•' 

!,.,,,,,,, ., , 1•-'"'''" \ " ''·'" ' ,\ ,!"'""''' ' ' •" I'*'"' o•l l\ oto + I 
I "'""'""''"' ol l'oo•l•'""" \o''"' 

\\',.11..1111: . .. .... . " ' '"' 

•. , ' ..... ~ ' "•: " '" '"'' " .. oil· ' ........ , , ,,., ...... ..... . .. ....... . . , ........ " 
1.c, ,..,,., ,,to,,,. ,.,, . ., .• -~. .... .,,,,,, '"''"Ill'• -.,···~" '" l\l• •• ·"' ... . ,J,.,, 
. ..................... ................. ... ):'''''''"''····' 
\\'r,IJHtp ( ,( 'llt' f,ll l\•h-dm): 
l(,., ... , h ....... ,,.,.~ . .. ): ............. .. 

M· ~ l,•o,o t• ot 

·· ~ ...... , ......... w .. o 



. .. . . ",,, " .... " " .. . .. . . " .. . 

Appendix D 

December 15 - Grace-BC~AG 

Citizen participation in water quality monitoring 
of the Albemarle/Paml i co 
estua r ine region is well underway . This is a significant 
oppor t unity fo~ concerned citizens to become · involved in and 
contribute meaningfully t o the protection of our water quality . It 
also means a long term, and economical source of realiab:e baseline 
data that vil: be useful to the scienti~ic an~ regulatory communit ies 
in assessing management alternatives . And, perhaps cost important ly, 
it means a network of informed '' watchdogs'' who can provide an 
effective :irst-alert system for spotting emerging problems . 

Our fir st t ask in deve l op i ng the project for the Pamlico was to survey 
exis t ing programs around t he country and t hen establish t he paramet e~s 
and methods for our watershed . We studied programs that are currentlv 
operating in Delawa re, Rhode Island, Maryland, Virginia, 
Massachusetts, Xichigan, H~nnesota, I!li~ois, Vermont an~ Ne~ 
Hampshire an~ Sova Scotia, Canada . 

One of :he first esta~lished and most extensive of the estuarine 
programs is the Citizens Program for the Chesapeake Bay, Inc. (CPCB). 
The CPCB was started i n July of 1985 as pa~t of a Chesapeake Bay 
Prog ra m public participation grant from t he Federal Environmenta l 
Pro tection Agency . The initial pilot program was designed to 
determine if citizens could collect scientifically valid data from 
nearshore stations and whether these da t a be used to help docuo ent 
changes in the main tributary. They also set out to deteroine the 
most reliable sampling p~ocedcres, reporting formats and cata 
ma~agene~t sys:ems for a volunteer program . The CPCB hoped to be a~!e 
to prov~de : he feasibility of a permanen: bay-wide citizen oonitorlng 
net~o r k as part of long - ~erm management strategies . The prog~a~ has 
been s uccessf ul on every count and now serves as an exacple for ma~y 
fledgli ng programs throughout the coastal area . 

Today about fifty Chesapeake volunteers monitor fif t y nearshore 
stations along two majo r tributaries of the Chesapeake: the Jame s 
River in Virg:nia and the Patuxent Rive~ in Maryland . Eac~ monito~ 
measur e s five water quality parameters at his site weekly, throughoo: 
the year . 

By nec essity, the methods used by the Chesapeake 
vol untee rs are much les s sophisticated than those used in government 
and r e search monitoring pr ograms . However , the values obt a ined by 
CPCB vo lu nteers, i n most c a ses , are compa r a ble to those o b t ained by 
gove r nment monitors a t adjacent sites . The reliability and scientific 
validity of t he data is due, in part , to an extensive quality 
assurance plan designed and implemented by Kathy Ellett, CPCB project 
coordinator. 

Ms . Ellett says t~eir cata is oost useful in helping to track 
developing trends in the bay tributaries . Also , in at least one 
instance , the ~aryland Departoent of Na:ural Resources is using data 
collected by voluntee~ s to augment or suppl e ~ent the more limited 
agency monitoring activi t ies . Uy using volunteers they are abln to 



expand the ~onitori~g to include more s:ations, more frequently, on a 
year-round basis . 

Another wel l esta blish ed estuar ine lay monitoring program has 
been carried out by volunt e e r s in Rhode Island. The Salt Pond 
~atchers got t hei r start as a project of the University of Rhode 
Is land Sea Grant program, in September 1985. Since that time over 
t~irty volunteers have been measuring water quali ty parameters every 
two weeks, :roc Hay thr ough September, in seven coastal salt wat er 
lagoo ns . They record water depth and temperature , weath e r, an d field 
observations . They als o samp le for dis s olved oxygen, nutrient 
concentration s (ni trate s and phosphates ) , chlorophyll (an indica tor of 
a:gae concen tration s ) , and fecal coliform bacteria ( a n indicator of 
f ecal contamination) . The nutrients, cn : orophyll, and coliforc 
sa mples are sent to la boratories for analysis by professional 
technicians. 

The Sa lt Pond Wat chers have met with tremendous success a nd 
t heir work has been wel l recei ved by area management agencies. 
T~rough the~r monito ~i ng of coliforc bac ~er ia they were able to sho• 
t~at bacte ri al contacination of s everal of the ponds exceeded sa fe 
shellfishing levels dur ing the summer and fa ll and , in some ins tances, 
even exceeded safe ty 
s : andards f or wate r contact sports. 

Rhode Isla nc's Department 
o f . Environmental Management (DEM) vas able to use the more exte nsive 
:ield data provided by the pone watchers in estab lishing policy for 
possible s hell fis hing closu res . DEM also requested the help of t he 
pond watcher s in conducting a shore line s urvey to identi fy wastewater 
cisc harges . Also, their Coastal Resources ~anagement Council (CRMC) 
?lans to use pond watcners da ta in the eval uation of permit an d 
?:anning decisions . 

These programs are some of the la rger , well e stabl ish ed on es 
responsible for monitoring in estuarine s ystem s . Howev er , there is 
work being done in N. C. as wel l . The North Ca roli na Division o : 
Environmental Management's Stream Watch program bas been foster ing 
interest in wa ter conservation for years . The program encourages 
local citi z en groups to adopt a stream, river, or lake and to take 
responsib i lity for protecting and promot i ng it . 

Stream Watch ha s provided funds t o some organizations for 
s:ream monitoring projects. One such project is a group of pro perty 
owners on the Chovan River . Members of the Arrowhead Property Owners 
Association near Edenton, NC have been monitoring along the Chovan a~c 
one of its 
tributary c reek s since 1982 . They collec t data once a week f ro~ May 
: hro ugh September, testi ng for tempera ture, pH, sa linity , dissolved 
oxygen anc phosphate , nitrate an d amconium concentrations. The 
conitors al so try t o keep track of the alga e bloom conditions in the 
C~ova n by reporting an Algal I~dex for eac h site. The data obtaine~ 
is reported to and filed by DEM at t he Washington r e gion al o f fi ce . 

HDny other g roups have shown interest in participating in lay 



conitoring prog:aros throughout the area. The Neuse River Foundation 
in Ne~ Bern wants to start a lay monitoring program to cover section s 
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 affi liat ion there . Vann Lat ham, a retired 
mathemat ics teacher, has recently applied for a Stream Watch grant fo: 
monito ri ng along the Pungo River . 

It is indeed e v ident from the long list of successful lay 
monitoring programs already in exist ence that citi z en volunteers can 
contribute meaningful l y to any water quality manag e ment program . 

The Albemarle/Pamlico Estuarine Study has alread y funded PTRF 
for the deve lopment of a citize ns program on the Pamlico. 
An experienced water quality technician at East Carolina University 
and at Nort h Carolina Phosphate Corporation, I hav e been 
hired to supervise the PTRF projec t. 

PTRF staff has con ducted an exhaustive review of 
exis ting lay monitoring programs . We have made contact with the 
coordinators of these programs and have s ought their advice on the 
pr ocedu re f or setting up a lay monitoring program. We have met with 
several government agency water q uality professionals seeking their 
input in developi ng a moni t oring scheme that will mesh wel l 
with exist ing agency monitoring efforts. 

Dr. Doug Rader, pr oject coordinator for the APES, is an 
excellent so urce of both i nfo r mation and inspi rati on . Dr . Rader 
believes that the citizen partic ipat ion programs have great potential. 
He foresees an incerlinking net~ork of small citizens groups 
throughout the study area t hat will eventually form the backbone of a 
vast first - alert system for our watershed. He stresses that the 
volunteers s hould not only be well trained to pe r fo r m technical 
measurements, but should learn to recognize war ning signs for 
potentia l problems . They should be able to respond to critical 
situations by knowing what , if any, i mmediate action to take and who 
to contact in these cases . 

Dr. Rader also notes that in order for the efforts of citizens 
monito r ing groups to be well received, three important criteria must 
be met . They are: (l) The vo l unteers must r e ceive good, thorough 
techni ca l training . There must be standard proc ed ures for every test 
and all volunteers must know and prac t ice them; (2) There should be a 
good program for qua l ity control . This is t o insu re that the data 
collected is consistent, viable scientific da t a; and (3) There must be 
an approved s ystem for calibration of t he methods used . 

In order to be sure that ou r program mee ts th e s e criteria the 
PTRF staff has enlisted the he l p of a support comm i ttee 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, Instit u te of Coastal and Marine 
Resources , ECU; Dr . Barney Kane, School of Allied Health Sciences, 
ECU; and Dr . Bob Crounse and Dr . J ac ky McGinty, ECU school of 
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Medicine . 

The science committee met initially in August 1987 . 
It ~as agreed that obtaining data on some basic 
parameters such as dissolved oxygen, salinity , temperature and pH o n a 
frequent basis could help to iso l ate the interactions of these 
variables that preceed fish ki l ls. They a lso suggested that fecal 
coliform data cou ld be useful. They felt t hat such data would fill a 
gap in the existing data base. 

Having completed scoping the available resources and existing citize~ 
programs, PTRF staff has decided upon parameters, methods, and number 
of stations . 

The science committee discussed several options for the location o f 
sampling stations . Dr . Donald Stanley , a long-time Pamlico River 
researcher, felt that t r ib utary creeks had been neglected by earlier 
and current monitoring schemes . The committee concurred that a r.ajor 
focus of the PTRF would be the tributaries. Samp l ing protocol and 
potentials for future expansion of monitoring ~e re also reviewed by 
the committee . 

Water temperature, ph, salinity, dissolved oxygen and tur bidity 
(measu red by secchi disk determination of limit of visibility) ar e th e 
parameters selected for our program . 
Each of these parameters are important . Temperatu r e is an 
influential variable in many aspects of water chemistry and biology: 
it affects the stability of com pounds, the rates of chemical 
reactions , density, inversions and circulations of the water . 

Ph is a measure of t he relative acidity or alkalinity of water . 
Measu red with a s i mple color - comparator kit, fluctuations in ph can 
have significant consequences for the living reso urces in an 
estuary . Salinity, which has been dec l ining in recent years in the 
Paml ico estuary, will vary in the Pamlico from 0 parts per thousa~ d o : 
water to 17 ppt near Pamlico point . The gradient created by t he 
cixing of f re sh river water and salt water from the Sound is a 
dete rmi nan t in t he distribution and ~ell-being of most of the 
estuary's living resources . 

Dissolved oxygen (DO) is another important variable t hat our 
volun teers wi ll measure. DO le vels below 3- 5 ppm ~ill 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 sym ptoms of stress in t he Pamlico in recent years. Our monitors 
will use a micro - Wimkler titration kit to measure DO . 

The fina l parameter that we ~ill 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 a mounts 
of suspended matter can interfere ~ith the penet rat ion of light in the 
water column . Sufficient light penetration is essential for the 
adequate photosynthesis by aquatic plants . If turbidity is excessive 
and l ight is insufficient , t he subaquatic vegetation may di sa ppear 
and a vital source of food, nursery habitat and shelter is los t to 



estuarine wildlife . 

PTRF volunteers ~i l l also be ~oing soce fecal coliform sampling 
on a monthly basis. Steve Jones , of Environ~ental I ~aboratory 
(Greenville ) has 
donated this service t o PT~F for 10 stations once a mon t h for one 
year . The presence of high fecal coliforms is an indication of 
cont a mi nation from human and animal wastes . Failing s ep ti c tanks, 
inade quately treated sewage, animal-waste la goons ca • all be 
responsible for such contamination . This is one parameter that has 
not been very widely monitored in the Pamlico to date. 

We are also beginning to expand up the Tar Rive= 
into the fresh water . In this portion of t he system the parameters 
will be slightly different; he r e we will al s o mea sur~ nu tr ients, 
nitrates and phosphates . It was the consensus of ou science 
committee that measuring nutrients in the Pacli co wa~ extranneous. 
Th ere is already over $75 thousand spent annual ly t c c easure these 
elements in the estuary bet not i~ the upper Tar. S~condly, the 
measuring 
devices ~hic h might be wit~in our budget li~itations we re 
wholly inade quate for salt water areas. 
In the estuary nutrient levels are so small that 
only ve ry sophisticated measuring techniques will is~iate the 
fluc t uation s . On the con¥erse, 
nutri e nt levels are ex pected to be higher i3 the Ta~ Ri ¥er and 
t~erefore less expe~sive ceasuring kits woul d suff ic• . 

On March 26 , 1988, a training workshop for volurteers wil l be 
held . 
The volunteers will be 
equipped with materials and ki t s to measure each 
of the aforement ioned variables . They were t~aine d in the procedu r es 
thac each must : allow care:clly . Data 
collection will begin by the volunteers in ea= lJ Apr' -· 

Af ter the vol unteers are experienced and the p a gram is well 
unde rwa y , 
qua l it y assurance wi l l continue to be 
a majo r considera t ion . The PTRF staff plans 
to follow closely the fine example set by Kathy Ellett and the 
Citizens Progra~ for the Chesapeake Bay in this regard . 
Without a good quality assurance plan the prograc will sure ly 
suffer. It is the volunteer, though , who i s largely r e s ponsible for 
making t he plan work . 

PTRF staf f has everv reason to believe that our own local 
volunteers will do ihe saae fine job that has been done e lse where . 
Dr . McNaught has al~eady 
gotten a n enthusias:ic response from ~anv PTRF members who are excited 
about the prospects of the. new program . ·According to McNaught, 
'' Sev e ral ind i viduals from various locations alon g the Pamlico and 
throughout the estuary, have be en anxiously awaiting the opportunity 
to contribute t o t his progran . The individuals with whom I have 



spoke n un derstand wha t participation will entail and seem to 
have the necessary de sire to do the job . " 

It is ob~ious that a pilot !ay monito ~i ng progran must be a 
fairly limited unde rtaking in terms of both ge ography and the type of 
data collected. 
Once sampling is unde rwa y , the possibilities are endless . We will 
ce rtainly try to expa nd the progra m both geographical ly and i n terms 
of the parameters sam pled as soon as 
project co ordinato rs have made any necessary ad justments . 
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Appe :1dix E 

FIRST YEAR TECHNICAL PROJECTS 

ALB~~RL£-PAHLICO ESTUARINE STUDY 

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

SUBJECT 

1. Environmental determinants 
of oyster bed success 

2. Data requirements for 
fis heries stock assessment 

3 . Value o£ recreational 
fishing 

4 . Ana lysis of nursery area 
da:a 

5. Ecological function of 
fringe S'-'&.r.lps 

6 . Potential for eu~rophication 
& nuisance algal bl0oms 

i . Nutrient reduct i on by 
coastal s._.a.r:1ps 

8. Baseline demogr aphic 
trends (permanent & 
seasonal populations) 

9. Analys i s of existing 
hydrologic & water 
quality data 

10. Offsite effects of Best 
Management Pract ices 

11 . Flows & flow patterns in 
t he Neuse & Pamlico 
River s ys tems 

PRINCIPAL/ 
INVESTIGAtORS 

Sutherland, Ortega 
& Peterson 

Mercer & Street 

Smith & Pa l mquis t 

Street 

Drinson 

Paerl 

Kuenzler 

Tschetter 

Bales 

Bales 

Bales 

INSTITUTIONS 

Duke Univers i ty 
Marine Laboratory 
& UNC I nstitute 
for Marine 
Sciences 

NC Division of 
Marine Fisheries 

North Carolina 
State Un ivers ity 

NC Divisi on of 
Marine Fisheries 

East Carolina 
University 

Universi t y of 
North Carolina 

University of 
North Carolina 

East Carolina 
University 

US Geological 
Survey 

US Geological 
Survey 

US Geologica l 
Survey 
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SUBJECT 

12 . Excluder devices in the 
i nshore shrimp fis hery 

13. Obstructions to migration 
of anadromous fish 

14. Distribution of submersed 
aquatic plants 

15. Aerial survey of submersed 
aquatic plants 

16. Water colunn & bottom 
sediment dynamics 

1i. Hyde County Soil Survey 
Cost Share 

PRINCIPAL/ 
It-."VESTIGATORS 

Pearce 

Collier 

Davis 

Thayer 

Wells 

Phil en 

INSTITUTIONS 

Mariner's Ma r ine 

US Fish & Wildlife 
Service 

East Carolina 
University 

US National Marine 
Fisheries Service 

UNC Institute f o" 
Marine Sciences 

NC Division of 
Soil & Water 
Conservation 

Also, the follo~ing projects have been recorooended for December funding: 

18. l.'et l a nci protection A darns North Carolina 
strategies St ate Unive=sity 

19. Heavy meta l s in bottom Riggs East Carolina 
sedioents University 

20 . Current resocrce Nichols Research Triang l e 
manage.."':lent programs Institute 

In addition, the Peer Revie~ Cocr:littee has requested the follo,.ing actions : 

workshops on 1) hydrolog i c & '"'ater 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 pest i c i des. 

Proposal solicitation/revision on 1) management of fecal contamination 
2) management of nursery a rea impacts 
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FIRST YEAR PUBLIC INVOLVEME~7 PROJECTS 

ALBE.l-IARLE- P/d'ILICO ESTUARINE STUDY 

Th~ follo·•ing projects have been approved by the Policy Cor.tmittee for 
first - year funding, depending upon final legislative appropriations. 

SUBJECT 

I. Citizen's monitoring 
net"ork 

2. State o:" estuaries 
booklet 

3. Public service 
announcenents 

4 . Media tour 

s. l-lorkshops on management 
issues & guidebooks 

6. Videota?e / slide she'-' 

PRINCIPAL/ 
INVESTIGATORS 

McNaught 

Okum 

Okum 

Kennedy 

Kennedy 

(NRCD reserve 
until contractor 
selected) 

INSTITUTIONS 

Pamlico-Tar River 
Foundation 

UNC Institute for 
Environmental 
Studies 

UNC Institute for 
Environmental 
Studies 

NC Coastal 
Federation 

NC Coastal 
Federation 

S 17K i. Newsletter Public Involvement 
Coordinator 

Albemarle-Pamlico 
Estuarine Study 

sg;; 8 . Public meeting 

Total Cost: 

Carson & Po....,ers 

$100,136 

Elizabeth City 
State University 



Appendix f 

BASELINE MON ITORING PROG~~ 

.U.:.3Et'_::..RLE, - PAMLICO ESTU!'.RINE STUDY 

As part of the negotiated designation agreement between t he U. S. 
Environmental Protection Agency and the Albemarle- Pamlico Estuarine Study, a 
milestone of March, 1988, was identified for a final baseline monitoring ·plan 
to be co~pleted. This program is anticipated to be ready to be implemented 
beginning in April, 1988. The fo l lowing plan resulted from the co~bined 
expertise of appropriate state and federal agency staff (US EPA, USGS, US 
NO~~ . NC APES, NC DEM, and NC DMF} , and represents probably the most 
comprehensive baseline program ever implemented in the Southeastern U. S. 
The component parts are carefully tailored in response to EPA guidance to 

o construct a comprehe~sive baseline dataset to characterize the water 
quality, sediment and biological resources of the Albemarle-Pamlico 
system, basinh·ide; ".J 

o evaluate the spatial and temporal heterogeneity i~~rent in parameters of 
concern in this system, to allow adequate evaluation of temporal trends 
in historical and APES-generated datasets; 

o evaluate and characterize episodic events of great concern (fish kills, 
anoxia, etc . ) 'ft'hich currently escape systematic revie...,•; 

o provide ground-truth and calibration to remotely sensed "·ater quality 
datasets expected to be used to validate land use/la nd cover- driven 
watershed mode~s and to understand large-scale hydrologic phenomena ; and 

0 
be usad to develop by November, 1992 , a continuing monitoring progra" 
~hich is inte~ded to evaluate the long-term status of this important 
es~uarine sys:em. 

This baseline monitoring program is being designed at the specific reques t o: 
SPA, in response to the Office of Marine and Estuarine Protectio~~s 
interpreta:ion o: Clean Water Bill requirements. We, the~e:ore, request 
additiona l supplemental funds to help activate this program at this time 
Considerable cost-sharing by progra~ collaborators (especially USGS} ha~ bee~ 
included to maximize the return from this effort. 

PROG~ COMPONENTS 

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

o cont.:.nuous mor.!tors for specific parameters sited at locations of kno~· ~ 
im?O~tance or risk; 

o syno?tic wa te ~- qual ity stuc1es basin~,o.·iCe, with emphas is on o;:-en water 
arees ?r-ev io~,.;s: y poorly known ; 
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o one-~ime surveys o: seOiment anC fish tissue toxicants; 

o expansion i~ time and space of the existing all'bient wa te r quality 
moni:oring network, especially into open water areas; 

o emergency re~ponse capability to chronicle episodic events; 

o initial implementation of a trained citizen's monitoring program. 

Each of these components is critical to the adequate characterization of the 
dynamic para~eters of greatest concern in this system. 

Continuous Monitors 

Albemarle- Parnlico Estuarine Study has already funded initial flow evaluations 
in the Pa~lico and Neuse River tributaries, being conducted collaboratively 
with USGS. This work includes twelve contin'-!ous tide gauging stations and 
twelve additional water quality stations (see attached maP.f. These water 
quality stat~ons originally wer~ intended to measure only t~uperative and 
conductivity at various depths, to allow salinity evaluations. Ho•,;ever, thes• 
stations provide a useful opportunity t o add additional-rnst~~entation at 
relatively lo;.- cost and monitor water quality as well. 

The rationale behind a system of continuous water quality monitors is linked 
to the nature of the significant problems in this system. The major 
par~~eters of concern at this time are nutrient concentration, dissolved 
oxygen concentration, algal pigment concent ration (chlor ophyll a), suspendeo 
sediment concentration and salinity. Many of these~ but particularly nutrien: 
concen~ration, dissolved oxygen concentration varies 100%+ over the course of 
~inutes and so~etimes tens of meLers . All exis~ing systematic monitoring 
programs completely miss this level of variation, is both time and space . I ~ 

:act~ the O:ur~a: minL~~~ for dissolved oxyge~ occurs in the ea~ly morning 
~hen wa•er ~uality s~~p:es are general ly sleepins . Similarly, vertical 
stratifica~~on changes are completely missed ~Y single depth or even top anc 
bottom sampling -- changes in the depth of the a noxia zone can go completely 
undetec,ed (e.g. the Chesapeake anox~a work). 

Furthermore, a real-t ime capability is neeoeo in this syste:n to a llow cueing 
of emergency response and synoptic studies . ?unch-tape r eading backlogs 
easily, and long delays in data availability can be avoided by the use of datb 
collection platforms (DCPs) on a portion of the stations . DCPs have the 
furt her advantage that data is continually available from the rece iving 
computer in Columbia , S.C . , already processed, to any researcher or program 
person with an interest. 

The minimlli~ number of continuous monitoring units needed for such a network in 
this complex system is forty . This number is composed of 12 existing stations 
in the Pamlico and Neuse Rivers (USGS) , 3 additional in the Pamlico 
(northshore and farther east of existing station), 2 additional in the Neuse 
( Street ' s Fer=y Bridge anC eastward of existing stations), !2 stations in the 
:howan, Albema~le Sound, Alligator R~ver and Currituck Sound), one each in 
:roatan a~d Roanoke Sounds, 6 in outer ?amlico Sound and Core Sound, and :hree 
::1 the ?ungo ~ive:: . 
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£ach station · ... ·il l be equipped with two four - channel units, to measure 
dissolvec oxysen at four depths, temperature at two depths anc condt:ctivity a;: 
two depths. ~alf of the stations will be ec;uipped with DC Ps ; the remainde,
will be read by punch tape at USGS . Because of the extreme vulnerability of 
the eauioment to the elements and vandalism, we will rent al l of it from USGS. 
Rentai f~es of approximate l y $80/unit and $80/DCP include all maintenance a~c 
replacement costs. 

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

The total cost of this equipme~t rental is as follows : 

12 stations with one added unit @ $80/month 
28 stations with two added units @ $160/month 
20 stations with DC!'s @ $80/month 

$7040/month X 12 months = $84,480/year 

= $ 960/month 
= $4480/month 
= $1600/month 

$:i640/month 

The USGS costshare for installation, repl acement service, manual reading of 
half of the s:ations, data processing, etc. will run approximately $6000 fo r 
installation and maintenance for 28 additional stations plus $2000/station fc= 
12 previously funded stations :or a total of $192,000 . 

A prob lem exists with·curren: technology for long-term success of oxygen 
electrodes in estuarine situations. Fouling becomes a serious problem, and 
biased readinss can result . Work conducted by Dr. Rick Luettech at the 
University of North Carolina Institute of Marine Sciences and Dr . Joe R&T.us 
and Dr . Br~ce Kenny at Duke University Marine Laboratory de~onstrates that 
reliable da~a can be attained . In fact , Drs . Ramus and Ke~ny have developed a 
new oxygen electrode wr.ich is vi r tually disposable . We believe this 
represent.s a r..ajor breakthrough in continuous monitor ing, and expect to take 
advantage of their excellem: work. A netting and calibrational exercise must 
be conducted :~o·,ever befo::e standard electrodes can be replaced on the 
continuous rr.o:-~itors . Drs . Rarnus and Kenny have proposed to conduct this v.•or:·: , 
to devise appropriate dissolved oxygen community metabolism models and to 
deliver those products as a functional dissolved oxygen sys•em with 
replaceable electrodes for about $50,000 , capable of r eporting community 
oxygen metabolism and its correlates. (The technology development process is 
complete to date, and no patent rights would accrue to the progra~ . ) 

The total cost o: the development and implementation of the expanded 
continuous monitor ing system then is $326 , 000, of wh ich the EPA share is 
>134 ,400 . 

Svnootic Water Qualitv Studies 

':'~e amount o:' ~·ater qua l i t y data available from the Albemarle- ?amlico syste~. 
:s large, yet :-e l atively li~cle is available from the open w·at.er pa:-ts of t he 
system. Virt~al ly no~hing :s known about spa~ial hetet·ogenei!ty : n y:atet· 
~·Jallty ?ara.ueters througho~ ~ t he basin . The s~a:: workins group s"trongly 
recommends conducting at least one synoptic study of all po=tions of the 



system to characterize baseline variability . Forty continuous samp:ing points 
is grossly inadequate to address spatial variability. Without adequate 
information on spatial variability, no time series data (his:orical or APES 
generated) can be properly analyzed or understood . 

A secondary benef~t is the calibration of remotely sensed water quality data, 
both NOAA AVHRR satellite images (to be obtained from NOAA's Rick Stumpf for 
approximately $5000 for 1987 images, pending Technical Co~~ittee approval) and 
Landsat TM images which have been proposed to NASA for funding (approximately 
$540,000 over two and a half years) . 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 allow 30m resolution 
for certain water quality parameters (temperature, suspended sediment, algal 
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 e~ect to use continuous 
monitor data to cue the synoptic study, to guarantee tha~.fepresentative 
seasonal conditions exist. 

. ... 
Consultation with the Division of Enviro~T-ental Management personnel who 
conducted similar limited studies on the Chowan/Albemarle and on the Neuse 
suggest that the cost for a one- day, systemw~de synoptic water quality survey 
will run approximately $80 ,000 . More than one 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 repeac 
the process later, as such funds become available . 

Total cost, ~herefore, is $80,000. 

Fish Tissue and Sedimen~ Survevs 

Sedimen: contaminant concentra:ion is very poorly known . Preliminary evidence 
suggests that "hotspots" exisc, yet their locations are poorly defined. 
Furthermore, experienced stat: members bel ieve 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 frequency of anoxia 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 system~ide baseline evaluation has ever 
been conducted. OEM staff feels very strongly that fish tissues and sediments 
best reflect this total loadings o: 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 
?amlico). Preliminary data from upstrea~ in tributaries shows some 
surp~isinsly high concentrations o : pesticides: a survey is distinctly needeC 
to fill in t his blank spo~ in o~r knowledge of this system. 



This work will couple nicely to current ·...rork being conducted in liaison ""' :th 
APES by rwS on a baseline contaminants study of che Albemarle- Pamlico 
Peninsula and the counties no~th of Albemar le Sound ( fis h , reptiles, birds) . 
Biological mo~itoring staf f consulted believe fish tis s ue work can be done for 
about. $2000/site . Careful scrutiny of water quality station locations a nd 
previous tissue programs suggest tha t 20 sampl ing locations wil l be adequate 
for first -order characterizationa l wo r k . The tota l cost of tissue s t udies, 
then , is abouc 20 X $2000/ site = $40,000 . 

Expanded Ambient Water Qualitv Network 

The existing ambient water quality monitoring network maintained by OEM is 
exceedingly s parse in some areas of the study reg ion , especially the open 
water. In mos t cases forme r ambient stations exist, bu t the State o f North 
Carolina has been unable to afford to keep them up . The working groups 
determined that a signif icant advan t age could be gained by reestablishing a 
por tion of the former s tations to allow more co~plete characteriza~ion on 
conditions i n the Sounds on an ongoing basis. The existertce of historical 
data from particular stations is a criterion in t he selection of stations for 
reactivation, as is evenness and completeness o: coverage. Previous 
transect-arranged sampling in Albemarle Sound a nd t he Neuse River has been 
exceedingly valuable . New stations wil l probably be transec t arranged, in t he 
rivers of highest concern, to correspond wi th continuous monitoring stations . 
This arrangement would maximize data utility . The recommended expansion is 60 
addi t ional sites, mostly concentrated in t he P&~lico River, Neuse River a nd 
Al bemarle Sound . (Approximately five sites would be r un on each of four 
transects i n each of t he three basins) . A two member water quality monitoring 
team could run those transects and have the sa~ples analyzed for approximately 
$180,000 per year. 

The total cost of an expanded ambient monitoring network is, ~herefore, 
$180 , 000 . 

E> . .-perience .,.,, it.h p:-evious sediment sampling in the reg ion suggests that forty 
sites will be adequate to construct a first-orde~ rna? of sedLuent contaminant 
concentratio~ . Work currently under way by Dr . John Wells a~ Universi ty of 
Nor th Carolina on physical sediment dynamics ~ill be combined with knowl edge 
of point source locations and nonpoint source concentrations to sel ect 
specific site. Not a ll sites will correspond with water quality s t ations, but 
proximately to water quality stations will serve as a site selection 
crit er i on . 

The cost per station for this work i s estimated a t $l , OOO . The total cos t is 
40 X $1000 = $40,000 . 

Emerqency Resnonse and Eoisodic Event Monito r inc 

A severe problem exists i n t he capabilities of N~CD regional staff to respond 
~o episodic events ( f ish kills, algae blooms, "dead water", s pills, etc.) 
Oftentimes considerable time elaoses before anv resoonse can ~e made to 
citizens' complaints or r eports ~f such events : Fo~ that reason (as well as 
change through cime in repo, ting, recording anc responding procedu~es) , 
vi r tually all our data or, incidences of fish kills and othe~ episodic events 
is suggest ive only .• A clea~ process must be established to monitor and 
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doc~ent ~hese events . fieoc sta:f are already badly overloadec, so 
additional sta!f is necessary. 

We proposed to create a positlon specifically for emergency response/episodlc 
event monitoring. Not only •..1ill this position allow efficient documentation 
of those events, but it will also expand accountability to the public (as wel l 
as provide a replacement for the monitoring team when one member is not 
prese:>t). We estimate the Su??Ort of such a position would run a?p::oximately 
$50,000 including salary, fringe benefits, travel, telephone, and ~~terials. 

Citizens• Monito~ino Ne~~ork 

An additiona l important function of this person will be to coordinate our 
proposed citizens' monitoring network. Currently, the Pamlico-Tar River 
Foundation is conducting a seeping study on such networks. We will be ready 
to implement this program by early spring. We believe the success of the 
Chesapeake Bay Program Ci~izens' Monitoring Network speaks for itself: not 
only can trained citizens using standardized protocols c&li brated to state 
standard techniques (quality assured) provide useful data, they also provide 
an exce:lent "streamwatch" capability to fuel the episod~ monitoring progra.
described above. The estL~ted cost of training and equipping about 200 
citizen's monitoring grou?s is about 200 X $200 + $10 , 000 for other 
materials = $50,000. 

Total Costs 

Total funds requested from E?A ~ce shown below: 

con:inuous mo~!tc~1ng net~ork 
dissolved oxyge~ mo~itoring develo?~ent 
synoptic ""''a~e.:r CfJa:.:cy stud}~ 
~ish tissue a nd seC~~ent surveys 
expended ambien~ wa~er quality ne~work 
episodic event moni~oring 
citi~en's monitoring network initia tion 

Total Request 

• candidates for APES program funding 

Total program value wo~ld be 

$ 84,480 
$ 50,000 • 
$ 8Q,OOO 
$ 80,000 
$180,000 
$ 50 , 000 • 
$ 50 , 000 • 

$574,480 

- 150,000 

$424,480 

$574,480 
192 , 000 

$766,480 
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APPE:\OIX C 

1-:0Rl'SHO? OS FJ Sll A:\0 CRAB DISEASES 

On Septerber 22, !987, a group of national and regional experts on diseases of 
iish and crabs ~·a s convened to recommend a practical strategy for addressing 
di sease problems as part of the Albemarle-Pamlico Estuarine Study . A full day's 
session follo~ed (see attached agenda). 

Highlights of the : nforcation presented included: 

J. Ha~kins (DXF) Ulcerative mycosis (UH) first detected in North Carolina 
in 1981-1982 ; high prevalence 1982-1984 (especially sp~ing and fall); mostly 
menhaden, bu t also flounders , silver perch, shad, striped bass and others; 
strongly focused in Pamlico River, but some in Albemarle and Core Sounds ; 
198~ was bad year, but no associated pollutants could be identified 
(salinities very lo.,); since 1984 some infections in Chesapeake and St . 
John's R1ve r (FLA); abundan: fish kills this year, ~ith lots of infection 
(NCSU surve)· '-"Ork ceased afcer April when money ran out); blue crab shel: 
disease descri~ed . 

J . Mulligan (DEM) Described current procedures for addressing fish kills; 
statewide numbers of kills: !984 (39), 1985 (57), 1986 (45), 1987 to July 
(35); Pamlico River ha~ by far the most 10/ 45 in 1986, 14/35 in 1987; on 
average more :i sh die in Pamlico River than che rest of the state; only 3 
kills attributed to specific pollutants; better response cime needed; better 
monitoring needed; recently, lots o: crabs dead in pots (hard to hand:e f~c~ 
a jurisdiction standpoint - public resources?); toxic dino: lagellates? 

E. ~oga (NCSU) Impacts on 1) max~um sustained yield, 2) aesthetics , 
3) human health, and 1) system health indicator (?) ; other disea ses too (eel 
bacteria, "red sore" • 9 di fferent diseases, etc.); UH caused by \.later molds 
(Aohano~vces and Saphro~enia, not normally invasive); injections of culturec 
molds gave little results unless accompanied by injections of 
corticoster oids (stress factors ) ; even so, got no real gross ulcers (only 
histopathologically similar ulcers); best approach: 1) identify high risk 
areas, 2) look at r educed res i stance to infection caused by stress . 

J. Levine (NCSU) Monthly monitoring survey results; 157. of al l menhaden 
collected have been infected ; peaks in Oct -Dec and April-June 1986; highest 
inc idences in 2-8 ppt region; mostly affects menhaden (70- 160 r.~), up to 937. 
inc idence ; also other epidemic disease problems; mostly ~here natural ir.m~ne 
competence of hosts is compromised; need to identify anthropogenic causes 
and possible management solutions. 

J. Stober (Athens Lab , USE? A) Fish diseases are a burning issues in NC, Fi.JI. , 
VA (Gulf, GA, SC not really interested); Puget Sound experience: municipal 
and industrial ••astes (1950s - 1960s) , toxic sediments (1970s - 1980s); no•· 
tuners in flatfish; after 10 years of research have good corr elations, but 
cannot induce t he t~~ors!; NC problem seens even less tractable- no 
short-term answer; public awareness building of primary importance: nonpoint 
pollution controls and lifestyle changes . 
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ln response to a request for specific recoi7\!Tiendations to the Policy Cor.tr.d ttee o: 
the Alber.;arle-Panl ico Est.uarine Study, the follo•·ing suggest. ions "ere made : 

1) Identi fy physical areas of h ighest risk o f i nfection and then attempt t o 
establ1sh causal relationships through experimental manipulations. 

2) Produce an effective , management-related monitoring scheme. 

3) Hake a clear case for a legislative mancate to regulate ._,ildlife effects , 
especially cumulative impacts of piecemeal development; demonstrate that t he 
resource loss is of sufficient magnitude to justify regulatory efforts. 

~ ) Build the case fo r ecosystem effects of juven i le menhaden losses. 

5) Prove a link t o water quality changes. 

6) Build ar. education program to foster public a._,areness of the environmental 
and econonic cos ts of chronic deterioration of ._,ater quality. 

7) Don't .... a:t for proof positive of causal relat ionships ._,hich may never come; 
reconmenc public policy changes to address probable causal relationsh i ps 
between water quality and signs of stress. 

In short : 

1) The P~~lico Sound and its tributaries are the major nursery grounds for 
t he ent ire east coast menhaden fishery ( ._.ith the Pacific menhaden, the 
nost valuable fis he r y in the US) . 

2) Seasona l peaks of UM i nfection .among juvenile menhaden in t he Pamlico 
Rive r reach 90+7. and ave rage 157. of all menhaden sampled by univers ity 
resea:-chers. 

3) Hos ' infected fis h 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 . 

5) Ch~onic losses of a minimal extent (1/27. / year) could easily cut the 
menhaden fishery by half in 30 years. 

6) The disease vectors appear to be common ~ater molds, normally not 
invasive . 

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

8) The specific critical e l ement of stress is unkno~~ and presumed t o 
re ~ate to wa t er quality (anox ic, sediment , fresh ~ater, t oxicants, 
etc. ) . 
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~) :~!ect!on levels pea~ce '" spring and ~all of 198L an~ l9E~ an3 
~robab :y spr1ng 19&;; lt.e lcvc~s this year ~ere high but unce~tair 
because funds ~ere not available to researchers to continue their 
non i toring efforts . 

10) Florida collections show similar incidence rates, but fish are adults; 
Chesa peake Bay collections also display ulcerations. 

Concerning crab d iseases: 

1) The disease of blue crabs active t his summer in the Pamlico Rive~ see~s 
to be bacterial in nature and be grossly s imilar to "burnt crab" or 
··~ro·-ii s pot" disease reco:-ded previous ly in other locations. 

2) ~he incidence peaked at about 157. o : a ll adult ferr.ales, and ~as highest 
bet~een Durha~ Creek ane South Creek on t he south sho~e of the Pa~:ico 
River; fisherman reported individual catches as high as 40-50: . 

3) Causal relationships are unknown , although caged unaffected crabs 
r apidly became affected :n that stretch of the r iver (D~F experiments) . 

(See attached D~F press release.) 

Finally , t he expected Fall 1987 peai< of UM inc ide nee is beginning. A large f isb 
kill occurred September 28 in the Pungo Rive:, wi th very high in!ection rates 
among killec f ish . The Pa;olico River is clearly t he maj or problem area in the 
Albenarle- ?anlico sys~em for s~ress on fish ar.d crabs . 

o:-:::: kn 
:o/9/s; 



APPENDIX H 

Albemarle-Pamlico Estuarine Study 
Data Management Work Plan 

1 98 7-1988 

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

I. Computer Sy stem Upgrade 

The Land Resources Information Service (LRISl will upg rade 
the computer system to support the data management 
requiremeP.ts of the Albemarle- Pamlico Estuarine Study. 

II . Data En~ry of Geographic Features 

The following datasets wi ll be incorporated into t he 
geograp~ic information system for use in the APE Study. 

A. Eydr ography 

A geographic hydrography dat aset will be designed and 
developed through a cooperative effort by LRIS, the 
NRCD Division of Environmental Management (DEM), and 
EP~. Eydrography data (streams, water bodies, and 
sho~el~ne) :rom the 1 : 1 00 , 000 scale ( lOOK) Digital Line 
Grap~s (DLG's) p roduced by u.s. Geological Survey will 
serve as t he base . 

E?h ~i : l provide LRIS with the l OOK digital data, 
acq~~red from USGS, for North Carolina. The lOOK 
dig:tal data f o r the Virginia por~ion of the study a r ea 
wil: be purchased by LRIS from USGS. 

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

DE~ will mark and code each stream segment with a 
unique strefu~ index number. The index number will 
relate to DEM's s t ream classification da t a . Each 
s tream segment wi ll also 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 re l ating the tabular hydrologic 
data with geographic features. 
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B. Point Locations 

LRIS will acquire and load into t he geographic 
information system point location data for wat er 
quali t y moni tor ing sites, point source discharge 
locations, stream gaging stations, wat er i ntake 
locations , land fills, Superfund sites, a nd other 
point locations. 

c. General Soil Associations 

LRIS will acquire copie.s of the recently completed 
1 : 250,000 scale General Soil Associations maps for both 
North carolina and Virginia from the USDA Soil 
Conservation Service (SCS). LRIS will digitize the 
soil lines, integrate the data wit h lOOK hydrography , 
and process the data to ARC/ INFO coverages. Tabular 
data on soi l attributes will also be acquired from SCS 
and incorporated into the data base. 

D. Fisheries Data 

LRIS will process the existing fisheries dat a to 
ARC/INFO coverages. The data include 7.5 minute 
quadrangle shoreline, primary nursery areas, secondary 
nursery areas, biological monitoring station locations , 
s ubmerged aquatic vegetation, etc. 

E. APES Pro j ect Area Boundary 

LRIS will develop a boundary file for the study area 
and small scale map f iles of t he p roject area i ncludins 
the Virginia portion of the study area. 

F . Watersheds 

The process of delineating watershed boundaries on 7 . 5 
minute q uads for future digitiza:~on will be in:.t i a t ed 

G. Land Use a nd Land Cover 

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



III. Database/System Design 

A consultant will be hired to develop specifications for the 
overall database and system design. LRIS is present ly 
awa iting a prQ?osal from Env i ronmenta l Systems Research 
Institute ( ESRI ) for developing these specifications. The 
desi g n wil l address: 

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, _DEWs Stream Classification files, 
and Division of Marine Fisheries database. 

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

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

IV. Purchase Supplies 

Maps for digitizing and proofing the geographic data will be 
purchased. 



CUSTOMER'S ORIGINALS 

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. 

3. A shop copy of your originals is used to print your orders. 
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 
the third generation. Each generation loses copy quality. 
For better quality and especially on big jobs, if possible, 
please send two (2) sets of originals (especially when 
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 
wite out or square up (center) the originals, he is losing 
production and it also is taking longer for you to get your 
job back. 

YOUR COOPERATION WILL BE GREATLY APPRECIATED. THANK YOU I I I 




