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EXECUTI VE SUMVARY

Because this Segnentation Systemis the first technica
product to be conpleted under the Sarasota Bay Nati onal
Estuary Program 1ts inportance to other elenents and phases
of the Managenent Conference is conparable to the selection
of data managenent tools or inplenentation of the bay
nonitoring program Segnmentation creates a set of
geographically defined areas in the bay and on adj oi ni ng
uplands or in gulf waters, for the purposes of study design,
data anal ysis, and reporting. The process used to develop a
segnentation systemfor bays is not well described, therefore
t he Sarasota Bay ﬁrocedure has been carefully peer-revi ewed
and reported so that it mght be useful to others beginning a
new segnentation project. The first task involved a survey
of segnmentation systens in all NEP projects (in 1989), other
federal programs, and selected state and |ocal bay prograns.
Sonme of the best such systens were found in San Franci sco
B%y, Chesapeake Bay, Nueces and M ssion-Aransas Estuaries
(Texas), and in the Qulf of Mexico (NOAA/NOS). Several
establ i shed NEP and other estuary projects |ack segnentation
sKstenB and sone be?inning prograns do not expect to segnent
their water-bodies for managenent purposes. The second task
i nvol ved a review of segnentation systens and geobased data
specific to Sarasota Bay. A nunber of systens exist for

upl ands within the Study Area whereas only one stream
segnentation systemwas identified. Bay waters are variously
subdi vi ded but coverage is uneven and no single or conbined
set of existin se%nents are adequate for NEP nanagenent

pur poses. Beaches have been segnented for erosion or

nouri shnent studies, and nearshore Qulf waters have never
been subdivided for managenent or research %urposes. The Bay
area is generally "dat a- poor", and few data have been
col |l ected, analyzed or reported with regard to geographic

pl ace. The chief exceptions are geol ogical, seagrass and
wet | and studies. No synoptic picture of systemw de water
quality presently exists for the Sarasota Bay Study Area

The next set of tasks involved segnent definition, noving
fromgeneral to specific bay areas. The idea of a segnent
focus was introduced, as the essential feature(s? in a bay
area for which one or nore segnents would generally be
needed. The idea of a problenshed was introduced, as the
geographic area which nost |ikely enconpassed problens that
were causally related to the essential features (foci) of
each bay area. The problenshed for a given focus ends where



the influence of other foci are manifest. The idea of a soft
boundary was introduced, as the general area between

probl ensheds and within which segnment boundaries need to be
defined with nore precision. Foci and probl ensheds were
defined for Sarasota Bay based on the findings of these tasks
plus a review of the Governor's Nom nation Report and rel ated
controlling docunents of the project. Foci were mapped and
aggregated according to their ﬁroxinity, and then the
outernost inclusive limt of their respective probl ensheds
were established. Broad zones were mapped between the

probl enshed boundaries using natural features such as

wat er sheds, bathynetric contours, or other natural features
as guidelines. These zones were used as the soft boundaries
wi t hin which segnent boundaries were defined.

Basi n and sub-basin boundaries are reconmended as upl and
segnents. Stream segnents established by the Florida
Departnent of Environmental Regul ation for biennial water
quality reporting are recomrended for tributaries.

I nprovenents are al so specified for use of basin and stream
segnents: for exanple, 1sland watersheds and tidal reaches of
tributaries are two recommended inprovenents. Seven reaches
of @l f beaches are also defined. Due to the regional nature
of sedinent transport, the beach reaches extend Tarther south
than the official Bay Study Area. Results of the issue
focus, problenshed and soft boundary approach were used to
establish 16 segnents of open bay water. Each is nmapped and
coordi nate positions are given of boundary end-points and
turni ng-points. The segnments vary in size fromvery snall
inlet units to relatively |arge open-bay units. The segnents
wll permt aggregation for the sake of data reduction,

anal ysis, and presentation. Sonme of the segnments also allow
for turther subdivision if needed. BaK segnents bracket the
nmouths of tributaries and enconpass the areas of their
probabl e effects (problensheds). Mst boundaries follow
natural features, as bourne out b% meetings with the | eaders
of characterization studies and the Techni cal AdvisorK

Conm ttee. Mst uses of the segnentation systemin this area
shoul d be to separate east shore data from west shore data
and the nunber of instances where precise |ocation of the
boundary is critical, will be few Overall, the use of

basi ns, streamreaches, bay segnents, and gulf reaches as
primary geographical references in the Sarasota Bay NEP

Proj ect shoul d enhance the design of sanpling and neasurenent
tasks. The tasks of data managenent, reduction, and anal ysis
should be sinplified. Conparability of data from different
tasks shoul d be enhanced. Presentation of technical data to
a general audience wll be sinmplified by using geographically
sensible units. And ideal”y, the segnentation system wil|
contribute to conparison of Sarasota Bay data to the findings
of NEP projects in other estuaries.



PREFACE

The essential steps in managing a natural resource include
knomﬁng Its status, setting goals for its future condition,
and taking neasures to nove the resource fromits present
condition to that described by the goals.

In the vocabul ary of the National Estuary Program the status
of an estuary is nmade known through the nom nation process,
reviews of historic data, production of State of the Ba¥
reports, and characterization studies that begin soon after
designation of the bay to the Program Goals are established
early in each project and refined as the Managenent
Conference evolves. The Conference refines and codifies the
goal statenments and defines the actions needed to acconplish
the goal through such reports as the Framework for Action and
t he Conprehensive Conservation and Managenment Pl an.

Each managenment stage is served by the use of a neaningful
segnent ation system which system divides the study area into
geograﬁhically distinct cells. The review of historic data
I'n each segnent reveals areas in need of new work.
Characterization studies are inproved by efforts to sanple
and neasure in every segnent. Data managenent is sinplified
because data can be retrieved and anal yzed for sensible
reaches of uplands, tributaries, and open waters. Reports
are easier to read when results are presented by segnent.
Goal s can be nade specific to the nmanagenent needs of
particular parts of the study area. Al of these benefits
are further enriched in estuaries for which little nodern or
synoptic information exist, which is the case for Sarasota

Bay, Florida.

This report formally presents the nethods used to devel op a
Sarasota Bay segnentation system and al so describes the
systemin detail. It borrows a nunber of good ideas by

ot hers who have devel oped successful systens for estuaries
al ready under study, and suggests a few new approaches that
may be specifically useful in estuaries joining the National
Estuary Program or undertaking simlar resource nmanagenent
proj ects.
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| NTRODUCTI ON

DEFI NI TI ON OF SEGVENTATI ON

Segnent ati on systens are ?eographical subdi vi sions of an
estuary or other natural [|andscape feature, into connecting
parts that reflect the characteristics of each sub-area.
Segnent ati on systens enhance research and nanagenent.

For deep and stratified estuaries, segnents can al so be
defined in a vertical axis. Segnments can be established for
tributaries to an estuan¥, or for adjacent uplands. Segnents
are usually closed (bounded on all sides) but segnents can

al so be open, as in the case of nearshore waters along a
coastline for which no seaward sides are defined.

END- USES

H storically, segnentation systens have been used prinmarily
as a data managenent tool. Data would be |abelled according
to the segnents of their origin and this "address" could be
used to aggregate data for purposes of reduction, analysis,
or presentation. Zip Codes are a literal form of
segnent ati on.

Today, the necessit% for segnentation as a data managenent
tool is less great because geographic information systens --
conput eri zed, cartographic records --are in conmon use and
conplicated "addresses" and "zip code" systens have been

repl aced by coordinate system |l abels (such as |atitude and

| ongitude). The capabilities of geographic information
systems, or S, for data reduction, analysis and
presentation are gromﬁng rapidly, but aIreadY make possible
very sophisticated products that were unavailable to resource
managers only a few years ago.

Segnent ation systens are still used in a narrower and nore
techni cal part of estuarine science, nanely hydrodynam c
nodel ling. Grculation and water quality nodels are becom ng
a regul ar feature of estuarine managenent prograns because
they depict circulation, flushing, tributary input, and the
concentration of many relevant constituents, including

pol lutants. The nodels are nathenatical representations of
an estuary and work by computing the exchange of water and
other material between segnents, according to fundanental

| aws of physics and chem stry.

Segnents devel oped for hydrodynam c nodelling tend to be too
smal | and nunmerous for general use. On the other hand,
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nodel s ﬁroduce insight to the physical nature of estuaries
t hat enhances general segnentation of the system

Not counting segnentation for nodelling purposes,
segnentation systens still can play three inportant roles in
estuari ne managenent.

First, they cause existing information on a systemto be
reviewed for the purpose of defining |andscape-|evel
dlverS|t¥, and the simlarity or dissimlarity of areas
within the system This is a useful screening process at the
start of a management program

Second, they facilitate the design of data collection
rojects such as characterization studies in the Nationa
tuarK Program Reviews of historic data are sinplified

t hrough the use of segnentation systems. Al so, segnentation

systens hel p bal ance the distribution of effort made by

i ndi vi dual studies.

Third, segmentation sinplifies data reduction, analysis and
presentation. Even though G S offers very significant
opportunities for data management, segnentation can establish
a PFIOFI rules for grouping data, conparing data from
different studies and presenting data. Presentations of
technical data to the general public can be nade easier to
under stand when references are made to commonly known areas
of the estuary.

LI M TATI ONS
In the context of these three uses, there still remain sone
practical limtations to the devel opnent and use of

segnmentation systems. No one system can be universally
useful. Boat traffic studies face the problem of distant
originations or destinations. The sane is true for studies
of highly nobile fauna such as marine manmals, or birds. It
may be necessary to establish special segnments for unique
uses. A headl and providing sedinents to sandy beaches in a
study area may not be in the area itself, but cannot be
ignored in the devel opment of a beach managenent pl an.

Segnent ati on systens are best viewed as advisory in nature
and use. In nost cases, new research conducted as part of a
managenent program w || probably reveal new insights to the
structure and function of the estuary, causing revisions and
i nprovenents to the original segnmentation schene.

Segnentation is ?enerally easi er and nore neani ngful in data-
rich estuaries. In relatively data-poor estuaries such as
Sarasota Bay, segnentation provides for balance in the
distribution of research effort that nust be expended
efficiently during a short period of tine.

SEG 2



DESCRI PTI ON OF PROCESS

Very few descriptions are available of the process used to
devel op a segnentation systemfor estuaries or other natural
resource units. Consequently, this report outlines our

nmet hods as well as findings and reconmendations, in the hope
that the process mght find use in other estuary management
prograns undertaking a segnentation system

DESCRI PTI ON OF PRODUCT

This report describes the findings of a survey on
segnmentation systens used in other NEP projects, other
federal coastal prograns, segnentation systens used by the
State of Florida, segnentation systenms in use in Sarasota

Bay, and geobased data sets for Sarasota Bay.

This report al so describes the process used to devel op
segment foci, segnent boundaries, and segment |abels. The
process is applied to uplands, streams and open bay waters.

A separate systemis devel oped for open waters of the @ulf of
Mexi co.
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SEGVENTATI ON AND THE SARASOTA BAY NEP PRQIECT

Sarasota Bay joined the National Estuary Programin 1988 and
in 1989-90 major project activities have included the
establ i shnent and staffing of a project office: appointnent
of standing commttees in the managenent conference:

devel opment of short and |ong termwork plans: production of
qual ity assurance program and project plans: and initiation
of characterization studies. The program al so produced a
"Bay Repair Kit" for citizen use and finalized a "State of
the Bay" report published in 1990.

Segnentation relates to the acconplishnents and works in
DFOPVBSS of the Sarasota B%y(fFOjeCt in a nunber of ways. It
wi |l influence the design of data collection efforts for the
follow ng characterization studies:

An inventory and trend anal ysis of wetlands:

An inventory and trend anal ysis of estuarine bottons:

A shellfish contam nation survey:

A survey of fish distribution and fishing effort:

A point and non-point source pollution |oading and trend
anal ysi s:

A beach and inlet managenent plan:

An inventory of recreation and boating traffic:

An assessnent of potential sea level rise inpacts:

A circul ation and constituent transport nodel.

The segnmentation systemw || also affect the design and
execution of a bay-wide nonitoring program In its first
year of inplenentation (1990), the nonitoring programwl |
enconpass a review of historic water quality and sedi nent
data, a scan of sedinments for contam nants, and a continuing
sanpling and neasurenent project to determne the bay's
characteristic light and nutrient conditions. O her NEP
tasks in which segnentation will play a role include

devel opment of a data managenent system inmediate action
denonstration projects, citizen nonitoring, educationa
prograns, and the production of a benchmark docunent,
"Framework for Action", scheduled for August, 1992
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DEFI NI TI ON OF THE SARASCTA BAY STUDY AREA

For the purposes of the NEP, the boundaries of Sarasota Bay
and its drainage basin are presented in Figure 1. Palnma Sol a
Bay, Perico Bayou, and Anna Maria Sound formthe northern
boundary of the study area, which extends southward to the
Al bee Road bridge over Bl ackburn Bay near Nokom s.

Addi tional naned water bodies within the study area are
Roberts Bay (landward of Siesta Key), Little Sarasota Bay,
Dryman Bay and Bl ackburn Bay. The |[andward extent of the
study area includes: the coastal drainage basins of Perico
Bayou, Palma Sola Bay and upper Sarasota Ba¥: t he Bow ees
Creek, Witaker Bayou, Hudson Bayou and Phillippi Creek

basi ns; the coastal drainage basins of Little Sarasota Bay
and Bl ackburn Bag, i ncluding North and South Creeks: and the
barrier islands between the bay and Gulf of Mexi co.

SARASCTA BAY

Sarasota Bay has been called a | agoon, a neutral estuary, and
a bay. It nmeets the Cean Water Act's definition of an
estuary as "all or part of the nouth of a river or stream or
ot her body of water having uninpaired natural connection with
the open sea and within which sea water is neasurably dil uted
with the fresh water fromland drainage." The bay iIs

| ocat ed between Tanpa Bay and Charlotte Harbor, the nation's
17th and 18th largest estuaries, respectively. It
exenplifies a nunber of water bodies along the Florida and
gulf coasts by its proximty to open, shallow waters: nuch
greater width than depth: physical dom nance by w nd and
tides rather than tributaries: and intensive recreational
uses. In 1989, it was the fourth smallest NEP estuary.
Sarasota Bay is a small, subtropical enbaynent that has not
been industrialized but has been affected by devel opnent and
overuse. It is divided into two counties and two regi ona

pl anning councils and is affected by several |ocal governnent
conprehensive plans as well as designation by the state as
"Qutstanding Florida Waters". Part of the bay is also

af fected by managenent policies adopted for arlotte Harbor.
These policies and regul ations are not presently coordinated,
nor do they operate in a |arger nanagenent framework. Wter
quality is good in nost of the bay, although nonpoint runoff
has reduced nearshore salinity. Tributary basins are

ur bani zed and receive sePtic tank and sewage plant effluents:
however, direct sewage plant effluents to the bay are in the
process of bein? diverted. There are no industria

activities or erffluents affecting the bay. On the other
hand, the bay's natural habitats have been affected adversely
by dredging and filling, especially on beaches, inlets,
residential shorelines, and the Intracoastal Waterway.
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Native plant comunities have declined, particularly seagrass
beds, i ch have been inpacted by turbidity and dredging.

G ass beds near sewage plant discharges have nearly
disaPPeared. Since 1960, seagrass | osses have been

paral leled by the |oss of scallop, hard clam and oyster
fisheries. Loss of these comercial fisheries is believed to
be due to seagrass decline, closure of apgroved shel I fish
areas, and over-harvesting (although the bay could probably
support a renewed hard-clam fishery if closed waters were
oPened). Preci pitous declines have occurred in |andings of

bl ue crabs, spotted sea trout, red drum and snook, whereas

| andi ngs of stone crab (claws only) and null et have increased
dranatically. Sarasota Bay supports approximately 1,000
nests of Atlantic |oggerhead turtles each year and is a major
breeding ground of the bottl enose dol phin. (Dol phin

popul ations in the bay have been studied |onger than anywhere
else in the world.) Manatees al so occupy the bay and use it
as a corridor for seasonal mgrations.

Sarasota Bay's economic value is a result of its intense
recreational use, as well as its indirect effect on
waterfront property values. The bay supports about 50 water-
dependent industries, institutions, and operations.
Recreational uses take many forns, in particular, beach use
and saltwater fishing (13 mllion user events in 1985 al one).
The conbi ned expenditures by visitors to the bay area was
approximately $1.5 billion 1n 1987 al one.

Rapi d urbani zati on %nnstly since Wrld War 11) has placed
heavr pressure on the bay's resources, especially in ternms of
devel oprment inpacts and overuse resulting from|arge nunbers
of people using a relatively small estuary.

METHODS

There are no established nethods for the devel opnent of a
segnent ation system generally applicable to estuarine
managenment settings. Consequently, a nethodol ogy was defined
for the Sarasota Bay Project in collaboration wth the
project office and Technical Advisory Commttee. During the
desi gn phase, efforts were nade to structure the tasks In
such a way that other nanagenent prograns m ght benefit from
our experiences.

Tasks perforned as part of the devel opnment process included:

1. Review of existing and new NEP projects

Each existing and new NEP project office was contacted by
mai | and tel ephone to determ ne whether (a) segnentation
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systens had been develo?ed or were being devel oped (b)
met hods for system devel opment were docunented, and (c) there
was any interest in the Sarasota Bay segnmentation process.

2. Review of other federal nmanagenent prograns.

This task entailed contacts with the Gulf of Mexico Program
Near Coastal Waters Initiative (for Perdido Bay, Florida),

?nd t he Chesapeake Bay Program for purposes stated in Task

3. Review of other bay managenent prograns.

Fl ori da has a number of bay managenent prograns resulting
fromlocal initiatives, |egislative mandates, and a state-

wi de conprehensive planning process. Three of these were
contacted for purposes stated in Task 1, and one segnentati on
system from Texas was al so revi ewed.

4. Review of Sarasota Bay segnmentation systens.

A nunber of segnentation systens for single-mssion
appl i cations have been devel oped for Sarasota Bay by federal,
state, regional, and local governnents. Each was scrutinized
for geographic coverage, paraneter coverage, ease of use,
effectiveness, transferability, and boundary conditions.

5. Review of geobased data for Sarasota Bay.

Ceobased data are the results of inventories, trend anal yses,
mappi ng of contam nants or resources, and simlar graphic
assessments. As nany geobased data sets were studied as the
2 month pr%ject period allowed. Special enphasis was given
to natural features, resources, or structures that could be
used in segnenting the bay.

6. Creation of segnent foci and probl ensheds.

The idea of a segnment focus is introduced, as the essential
feature(s) in a bay area for which one or nore segnents wl|
general |y be needed. The features can be diverse in nature,
ranging froma major point source discharge to a highly
productive shellfish ground. The features could be inportant
parks or preserves. ten, sets of these will be clustered

t oget her because of circulation, elevation, |and use,
historical, or geo-political boundaries.

The idea of a problenmshed is introduced, as the geographic
area which nost |ikely enconpasses problens that are causally
related to the essential features (foci) of each bay area. A
poi nt source discharge has a spatially localized area of

i nfluence, for exanple. Wthin that area, the discharge is
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known or presumed to be a problem for |iving resources,
recreation, or other use or benefit. On the other hand, a
maj or wetl and system may be affected adversely by adjacent
| and or water uses, but |ess affected by nore distant
factors. The problenshed for that wetland ends where the
I nfluence of other foci are manifest.

The idea of a soft boundary is introduced, as the general
area between Problensheds and wi thin which segnent boundaries
need to be defined with nore precision.

Foci and probl ensheds were defined for Sarasota Bay based on
the findings of Tasks 4 and 5, plus a review of the
Governor's Nom nation Report and related controlling
docunents of the project. Foci were mapped and aggregated
according to their proximty, and then the outernost
inclusive imt of their respective probl ensheds were
Ben0|led around each %?gregatlon. Broad zones were mapped
et ween the probl enmshed boundaries using natural features
such as wat ersheds, bathynetric contours, or other natural
features as guidelines. These zones were used as the soft
boundaries within which segnent boundaries were defined,

7. Definition of segnent boundari es.

Segnment boundaries were defined so as to satisfy four
criteria in addition to enconpassing foci and probl ensheds.
First, the boundaries had to be |ocated on maps and charts
wth a mninmum of skill. Second, the boundaries had to
correspond to reliable | andmarks, navigation aids or other
Bhysica! features to reduce field error. Third, the

oundaries had to define segnents of approximately equal
length or area, if possible. Finally, the segnents had to
satisfy the maxi num nunber of different end-uses.

8. Review by characterization project |eaders and TAC

The prelimnary segnentation systemwas presented to the

| eaders of all characterization studies that had begun as of
Novenber, 1989. The rationale, data bases, foci and

probl emsheds, and boundaries were evaluated in |ight of each
proj ect and conpari sons were nade between the project-
specific segnents and the prelimnary, bay-w de system

The prelimnary segnentation system was adj usted to reflect
the 1 nput fromcharacterization project |eaders and then was
presented to the full Technical Advisory Conmttee for
additional review and comment. A revised report was
subsequently distributed for national peer review
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9. Refinenment of segnent definitions.

TAC input and other information arriving late in the project
were used to refine the definition of segments. During this
process several neetings were held with characterization
project staff and the bay was surveyed by fixed w ng
aircraft, cars, and boats, to decide final boundary features.

RESULTS

NATI ONAL ESTUARY PROGRAM

Most existing and new projects in the NEP do not have a
formal segnentation systemfor general purposes and at |east
one FrOJeCt area, New York and New Jersey Harbors, sees
little use for segnmentation other than for nodelling
(Ausebel , personal communication). H ghlights of other
projects' segnentation status are given below. References to
305(b) water bodies are explained in the next section, on

O her Federal Prograns.

The best docunmented and formally presented segnentation
systemwithin the NEP was produced by the Aquatic Habitat
Institute for San Francisco Bay (Gunther 1987). The
segnentation report reviewed four past and present systens in
use in the Bay and concluded that segnents in each system
were generally too |large. The report proEosed bay sections
and a variable nunmber of segnments in each section. Sections
are place-naned ("South Bay") and segnments have al pha-nuneric
codes (SB 1). Major outfalls are tabulated but not

di stributed across segnents. A map of the bay and upl ands
are given. Segnents are described in terns of |ocation,
boundari es and nmajor features, but not evaluated wth respect
to size or usefulness. Apparently, the system has not yet
been used in characterization efforts of the NEP project
(Monroe, personal conmunication).

Puget Sound uses river basins for uplands and oceanographic
regions for planning and literature reviews (Collias and
Andreeva, 1977). Thirteen 305(b) "water bodies" are al so
defined on the basis of oceanographic features, pollution
sources, data density, geographic features, size, and
conformty to other segnentation systens (Gies et al.,
1989). The Sound is divided into 7 fish management regions,
and a G S system has been devel oped in conjunction with the
U S Arny Corps of Engineers, which includes a segnentation
system based on depth and other natural features (Copping,
personal conmuni cation).
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Santa Monica Bay, the other Pacific coast NEP project, uses a
basi n and "waste-shed" approach for uplands but has not

devel oped a segnentation systemfor tidal waters and may not
do so given the oceanic aspect of the study area

(Hoeni cke, personal conmuni cation).

In the Gulf of Mexico, the Gal veston Bar NEP Proj ect uses
wat er sheds for upland segnentation, follow ng a system
devel oped bK the Texas Water Commission, but has not yet
segnmented the bay (Kiesling, personal commrunication).

On the Atlantic coast, the Al benarle/Panlico Sounds project
has identified upland watersheds and recogni zes river
systens, but has not segnmented open tidal waters for general
managenent purposes.

Del aware Bay and Del aware |nland Bays has successfully
defined the boundaries of the NEP study area, and al ready
have use of a 305(b) water body classification system 1In
addition, the Delaware River Basin Conm ssion determ nes use
attainability on a basin. basis. Gven their small size
(about 15 square miles) the inland bays may not require
further segnentation (O Malley, personal communication).

G rcul ati on nodel s have been devel oped by Hydroqual, Inc. for
t he hbm1JerseY and New York Harbors and Long Island Sound,

and necessarily have segnented the areas for that purpose.
Nei t her NEP project area has devel oped a general segnentation
system As previously mentioned, one is unlikely for the

Har bors area, where data will probably be given coordinate

| abel s, instead. Long I|sland Sound uses basin definitions
and has not deci ded agai nst general segnentation (Tedesco,
personal communi cation).

Narragansett Bay is in the process of devel oping a
segnmentation system Consistency will be a major goal for
NEP Furposes because the area has al ready been segnented for
sanpling (3 systens), nodeling (3 systens), reporting $4
systens) and managenent (3 systens). In addition, at |east
two other systens will be devel oped soon: one for |ong-term
monitoring and another for a water quality box nodel. A
draft systemis in review (Hale, 1989).

Buzzards Bay is in the process of devel oping a segnentation
systemwi th finer resolution than the nine areas presently in
use. The new system will address |ong-term data nmanagenent
needs and enploy G S overlays for individual projects and
nmoni toring (Costa, personal conmmunication).

Massachusetts and Cape Cod Bays are not yet officially part
of the NEP and have not devel oped a segnentation system
(Maci ol ek, personal communication).
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OTHER FEDERAL PROGRAMS

Al coastal waters have been divided into water bodies for
pur poses of reporting on water quality under Section 305(b)
of the Water Quality Act. Federal guidelines for division of
state waters are listed in Table 1.

In addition to this national program other federal projects
are underway that have nmanagenent objectives simlar to the
Nati onal Estuary Program and al so enpl oy segnentation

syst ens.

The Gulf of Mexico Programis a nmulti-state initiative to
manage inshore waters from Mexico to Florida. It is
organized and managed using an NEP format. The Programis
undert aki ng a nunber of characterization studies and has
adopted a segnentation systemfor the gulf coast devel oped by
the NOAA Strategic Assessnent Program The EPA commonly uses
the system as in the case of the Near Coastal Waters
Initiative (see below). The systemis well docunented,
rationally devel oped, and very useful for |arge-scale

progr amns.

It begins with estuarine drainage areas, which are then
subdivided into U S. Ceol ogical Survey catal oging units and
counties. Tidal areas are designated as sea water, m Xing,
or tidal fresh and estuarine areas can be further subdivided
by isohalines, as nmultiples of 5 parts per thousand (Basta,
per sonal conmmuni cation).

The EPA Near Coastal Waters Initiative is another coastal
resource nana%fnent program wth a project in Perdido Bay,
Florida. The bay has not been segnented.

Chesapeake Bay, the nodel for the National Estuary Program
has been segnented in a nunber of ways for different
purposes. Early nutrient |oading studies enployed basin and
sub-basin units. Fishery studies were divided by state,
river and river reach, or depth. Watershed, circulation and
wat er qualit% nodel s have used 30 upl and segnents based on

t opogr aphy, hydrology and soils, and nore than 100 bay
segnents. The bay segnents are divided by approximately even
latitude intervals, and are divided |ongitudinal as
symmetri cal bands organi zed along the mdline of the bay

(Li nker, no date).
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Table 1. Guidelines for Cean Water Act (CWA) segnentation

1. Vary water body size to correspond to the need for
resolution. Set up the largest water bodies that wll
support your needs.

2. Think ahead to how you will conduct future assessnents and
how you m ght want to report CWA lists and track problem
ar eas.

3. Try to identify areas of uniformconditions. If a large
area is affected only by simlar nonpoint sources, it
m ght be appropriate to establish a single water body for
the area. If a small area within the larger area is
gi nificantly different, break it out as a separate water
ody.

4. Do not set up water bodies only to reflect current water
quality. Water bodies should reflect hydrologic entities,
sources of problem areas, or managenent information needs.

5. Try to take advantage of the reduced data requirenents for
"clean waters".

6. Keep in mnd that under the overall option a water body
assessnment is either "evaluated" or "nonitored" (this 1s a
305(b) requirenent). You may want to distinguish water
bodies that will only be evaluated fromthose that will be
both evaluated and nonitored (at different times, of
course).

7. Take advantage of the flexibility provided in the water
body designation and indexing procedures. For instance,
you can designate everything upstreamof a river mle-
poi nt, whole catal oging units, and areas excluding
portions within the area.

8. Designate water bodies for areas that have not been
assessed yet. This wll help to structure future
assessnments and will be useful for planning. In the
presumably few cases where the designations may be found
to be inappropriate, it wuld be easy to nodify the WBS
records because there would not be any historical
assessnment infornation.

9. As a rough guide, nost States would attenpt to divide

Ehgjr State (or the assessed waters) into 200-600 water
odi es.
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Resource specific segnentation systens have been devel oped
for trend anal yses and nonitoring. For exanple,

co rehenS|ve_naPp|ng of subnerged aquatic vegetation enﬁloys
a "lower", "mddle" and "upper" division of the bay, wt
shal  ow waters further divided into 20 segnents that
correspond to separate rivers and sounds (Oth, personal

communi cati on).

The nost recent and inclusive segmentation systen1for
Chesapeake Bay was adapted from Kl ein (unpublished) and
described in the EPA report, Chesapeake Bay: a profile of
environmental change. Oiginally designed for the purpose of
water quality assessnent, the system was based on

eonor phol ogy, circulation, salinity, and biol ogical

eatures. Three dozen segnents are grouped according to 5
categories: tidal-fresh reaches, transition zones, |ower
estuari ne reaches, |ower nain bay, and enmbaynents.

Boundari es and ﬁrincipal segnment characteristics are clearly
defined for each. The system was introduced in 1983 based on
the analysis of historic data, but a nore recent assessnent
of the systemwas nade wth data collected since 1984 and
only a few changes were deened necessary as a result of the
new i nformation (Batiuk, personal conmunication).

BAY MANAGEMENT PROGRAMS |N FLORI DA AND TEXAS

A nunber of bay nmanagenent prograns have devel oped in the
State of Florida, nostly as cooperative efforts between
| ocal, regional and state governments. Not all have been
successful but many have, and the extent to which
segnentation has been a part of these projects is worth
noting. In each case, basins and sub-basins are the _
ﬁrlnc!pal upl and segnent system Also, the State of Florida
as divided each water body into segnments for purposes of
305(b) reporting.

Bi scayne Bay, at Mam, is divided in different ways for
specitic applications. A fisheries assessnment enployed 33
segnents of open water. Oanership patterns and state aquatic
preserve boundaries are also inportant. A map of bottom
types, and data on circulation and salinity are inportant
consi derations in project-specific segnentation (Mrkley,
personal communi cation).

The Indian River Lagoon system on the east coast of Florida
enconpasses 5 counties and 22 surface water drainage basins.
For purposes of a state-mandated planning program 12 problem
or target areas have been identified in the system based on

| ocal geography, water quality, runoff, and hydrology (Lund,
personal communication).
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Tanpa Bay, at Tanpa, is managed under two separate but
coordi nated prograns, an Agency on Bay Managenent and the
regi onal water managenent district. For general managenent
Burposes, bot h prograns recogni ze a broad segnentation of the
ay devel oped by Lewis and Wiitman (1985). The systemis
based on naned sub-areas of Tanpa Bay, and has 7 segnents.
Four are open water areas of approximately equal size: two
are smal| bays near the gulf: and one segnent is a river.
The bay has al so been segnented for two circul ati on nodel s
and the state uses a nunber of reaches for 305(b) reporting.
Segnmentation of Tanpa Bay was a part of a review of
scientific information for managenent, and included a review
of previous segnentation systens.

I n 1982, the Texas Departnent of Water Resources published
"Nueces and M ssion-Aransas estuaries: an analysis of bay
segnent boundari es, Physical characteristics, and nutrient
processes" as part of a Project to anal yze existing data for
the purpose of water quality planning under Section 208 of
P.L. 92-500. The report assesses the appropriateness of

exi sting bay segnments, presents circulation and salinity
patterns, and the current state of know edge on nutrient
processes in the estuaries. Although directed at water

qual ity study and nanagenent, the segnents are probably
meani ngful for other bay-managenent tasks. The Texas report
is one of the nost formal and conprehensive segnentation
efforts avail able today and deserves careful study by
progranms undertaki ng new segnentati on systens.

EXI STI NG SEGVENTATI ON SYSTEMS FOR SARASOTA BAY

Even though Sarasota Bay has not been part of previous
managenent prograns there are a nunber of special purpose
segnentation systens for all or parts of the area. Exanples
are given below of those |ocated during this project period.

1. Federal Systens

Sarasota Bay is divided into two Congressional Districts.
Manat ee County is part of District 10 (Ireland) and Sarasota
County is part of District 13 (Coss).

The U.S. Ceol ogical Survey divides the study area into
cartographi ¢ Townshi ps, Ranges, and Sections. Each section
covers approximately one square mle. The Survey has al so
mapped the study area, each map covering 7.5 mnutes of
|atitude and |ongitude. The maps are annotated with 10,000
foot grid lines based on the Florida coordinate system east
%gne, and the 1000 neter Universal Transverse Mercator, zone
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The U S. Postal Service divides the study area into two dozen
Zip Code areas.

The se?nentation system devel oped by NOAA and used for the
Qlf of Mexico Program was previously described

The Federal Emergency Managenent Adm nistration recognizes
risk areas associated with 5 categories of storm The areas
are long, parallel bands al ong the coast corresponding to

el evation, with all of the barrier islands and mainl and
shores in one segnment corresponding to the area affected by
Cass 1 storns.

The National Park Service admnisters the Coastal Barriers
Resour ces System mhich(fresentlg contains three designated
areas. Mdnight Pass and the Tidy Island areas have been
recommended for addition to the System

The Arny Corps of Engineers has three authorized projects in
the Study Area, two of which fall within their "Qlf Coast
Area", the Intracoastal Waterway and one shore protection
Broject. The Corps' regulatory office boundaries divide the

ay between Tanpa and Ft. Mers, at the Manatee-Sarasota
County Iline.

The entire bay area falls w thin one marine extension service
area of the Sea Grant Program admnistered locally from
Manat ee County.

2. State Systens

The Florida Department of Natural Resources has segnented the
Study Area for purposes of shellfish sanitation, into four
categories. Approved waters occur at the north end of Anna
Maria Island. Conditionally approved waters occur in
Sarasota County, between Longboat Key and the Intracoastal
Waterway, and 1n Palma Sola Bay (the latter is tenporarily
closed). The remaining waters are either prohibited or

uncl assified éunapproved). Inland waters south of Big Pass
are unapproved.

The Departnent of Natural Resources also maintains a Mrine
Fisheries Trip Ticket System to record effort and catch of
sport and commercial fishes. Al of Tanpa Bay and the
Sarasota Bay NEP Study Area fall within the "Tanpa" fishing
area code (5). The NEP area nay be divided off the Tanpa
area (Ron Schm ed, personal comunication).

The Environnental Regul atory Conmm ssion, through the
Department of Environmental Regulation, classifies all inland
waters of the study area as "Qutstanding Florida Waters",
except for mxing zones at the nouths of major tributaries.
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The seaward limt of OFWis anbi guous. OFW status affords

the bays the nost stringent permt reviews allowed by the
state.

The Florida Department of Environmental Regul ation produces
305(b) water quality reports for the area based on a basin-

w de approach (Hand, Tauxe and Watts, 1986). Al uplands and
tributaries to the Study Area, plus Venice and Lenon Bay,

fall within Basin 03100201. A total of 11 tributaries have
been assigned EPA Reach codes in the basin, of which Witaker
Bayou, Phillippi Creek, Matheny Creek and North Creek are in
t he mEP Study Area. None of the creeks are subdivided into
reaches.

The Departnent of Environnental Regul ation also divides the

Study Area into ass Il and Class |1l waters of the state,
which general ly describe beneficial uses to which the water
can be put. Cass |l waters occur in the area of Sarasota

County that are conditionally open for shellfishing, plus the
wat ers of Manatee County; the renminder of the area is Cass
[11 water.

3. Regional and Local Systens

The Sarasota Bay Study Area falls entirely within the
Sout hwest Fl ori da Water Managenment District and the
district's Mnasota Basin Board.

Sarasota Bay is divided into two counties, Mnatee and
Sarasota. |ncorporated nunicipalities include Hol mes Beach
Bradent on Beach, Bradenton, Sarasota and the Town of Longboat
Key. Waters in Manatee County are either unincorporated or
are parts of island towns. The Cty of Sarasota i1ncludes a

| arge area of Sarasota and Roberts Bays, in Sarasota County.

The area is divided at the county |ine between the Tanpa Ba
Regi onal Pl anning Council and the Sout hwest Florida Regiona
Pl anni ng Counci | .

GEOBASED DATA FOR SARASOTA BAY

Geobased data are sets of information that are or can be

depi cted graphically as maps and charts. A bathynetric
chart, for exanple, uses isobaths and point depths to
illustrate shallow and deep areas. Sarasota Bay is not a
data-rich area but there are a nunber of inventories usefu
for segnentation purgoses because they contain information on
depth, circulation, bottomtypes, grass beds, nesting areas,

| ocations of contamnants, and related data. This section

hi ghli ghts sone of the geobased data nost relevant to
segnentation of the bay.
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1. Physical Features

Soi | s have been mapped for both counties by the Soi
Conservation Service.

Techni cal |y speaking, the USGS, NOAA, and DER hydrol ogic
units are watersheds. The |ocation, size and shape of each
of the basins and sub-basins are known for the Study Area
(Figure 2). Depending on the |evel of detail used, there are
between 20 to 50 basins in the area. The Phillippi Creek
basin, for exanple, can be divided into 5 sub-basins. It is
noteworthy that barrier islands have either not been treated
as basins or entire islands have been treated as a singul ar
basin, with the assunption nade that all runoff is eastward
and evenly distributed.

The condition of beaches was recently inventoried by the

Fl orida Departnent of Natural Resources (Cark, 1989). The
report identifies beach erosion problens in the Study Area.
Sonme 18 mles of beach were classified as eroding, wth
eroding areas on all barrier islands.

Dept hs throughout Sarasota Bay and adj acent waters have been
charted by the NOAA National Ccean Service (Nautical Chart
11425: Intracoastal Waterway- Charlotte Harbor to Tanpa Bay).
| nl and waters are ?enerally very shallow, with broad expanses
of intertidal nud flats and grass beds. Estuarine "shelves"
of sedinent extend into the bay; these are |evel areas at
depths of 6 to 8 feet at low tide. The central area of
Sarasota Bay is a bow -shaped depression reachi ng depths of
12 feet. Deepest waters occur in inlets and adjacent bay
areas. The Intracoastal Waterway is maintained at a width of
200 feet and a depth of 9 feet. The waterway connects
Sarasota and Little Sarasota Bays across the nouth of
Phillippi Creek, probably affecting circulation.

Grculation is not yet well studied in nost areas. Little
Sarasota Bay was nodel |l ed using a 2 dinension circul ation
nodel and major features of water novenment there are known.
Wien M dni ght Pass was open, two areas of relatively poor
circulation occurred, one on each side of the inlet. Wen
the pass closed the two null zones nerged in the area of the
inlet. Effects of the Intracoastal Waterway are consi dered
to be significant but are not well docunented. The dividing
line in Sarasota Bay between influences of Longboat Pass to
the north and other passes to the south is not definitely
known but is believed to be in the area between Wite Key on
Longboat Key, and Long Bar Point on the mainland.
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2. Chem cal Features

Salinity has not been fornmally mapped al though a report by

the NOAA Strategi c Assessnents Branch is due in 1990 that

w Il synthesize existing salinity data for the area. In
eneral, the bays usual%y have marine salinities and dilution
ue to runoff is limted to the nouths of creeks. The extent

to which closure of Mdnight Pass has affected salinity
patterns of Little Sarasota Bay has not been established.

Coprostanol, a sewage tracer found in sedinent, has been
mapped in the Witaker Bayou area of Sarasota Bay (Pierce and
Brown, 1984). The tracer is nost concentrated near the Bayou
and spreads out along the eastern shore, from Stephens Point
south to Bird Key.

3. Biological Features

Seagrasses have been nmapped throughout the Study Area. G ass
beds are nost abundant in shallow water and in the northern
bay areas.

Mangroves and tidal wetlands have been mapped throughout the
area. Mst mangroves grow as narrow bands al ong the bay
sides of barrier islands, and the largest remaining forests
are in Manatee County.

Dol phi n abundance has been mapped in the northern study area
for years. Palma Sola Bay is considered to be an area of
heavy dol phin occupation, and a dol phin breedi ng ground.

Manat ees use the shallow waters of the Study Area on a year-
round basis and have been found in certain areas over a
nunber of years (Nabor and Patton, 1989).

4. Cultural Features

State |aw requires counties and cities to devel op
conprehensi ve plans based on significant levels of inventory,
mappi ng, and projection of existing and future conditions.
Both counties and the local municipalities of the Study Area
have recently adopted state-approved plans which contain
informati on on conservation, coastal resources, traffic, mass
transit, housing, recreation, public facilities, and | and
use. Interested readers are referred to these plans for
detail ed data on infrastructure near the bay.

Bay- dependent commerce has been mapped for big Sarasota Bay

and Manatee County waters, including waterfront restaurants,
mari nas, boat yards, fish houses, and related services. The
village of Cortez in Manatee county is the mjor center for

maritime conmerce in the Study Area.
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Boat ranps, beaches, beach accesses and artificial reefs have
been mapped throughout the area.

Stormnat er drai nages have been mapped in Manatee County as
part of their Mster Stormwater Drainage Plan. Conparable
data are available in map form for unincorporated Sarasota
County.

5. O her Features

Moni toring stations occupi ed by Manatee and Sarasota County
governnments have been mapped. These stations are used for
routine water quality sanpling, and are nore abundant in
Sarasota County than Manatee. The stations are also nore
nunerous along the Intracoastal Waterway than not.

SYNTHESI S

GENERAL FI NDI NGS

Docunent ation for the devel opnent of segnentation systens
generally is poor but those which have been docunented are
useful guides to the general approach. Every estuary and its
managenent needs is unique, so segnentation systenms are bound
to vary widely. The only universally applicable system seens
to be the salinity classification of an estuary, but this
nmethod requires data (and therefore cannot be used a griori%,
works less well in neutral estuaries, and will not be usefu

for some managenent applications.

A review of NEP and ot her estuarine managenent projects was
not as informative as a review of segnentation systens
already in use for the Sarasota Bay Study Area, and prograns
undertaking a segnmentation system are advised to concentrate
nost on |ocal data. The geobased data review for the estuary
was especially informative in devel oping a segnentation
system but this approach will be nore difficult in data-
poor estuaries.

CATEGORI ES AND CHARACTERI STI CS OF USER NEEDS

Mre attention will be given to open bay waters, bay bottons,
and bay shorelines than will be given to waters of the gulf,
tributaries or uplands. At present, no characterization
studies or nonitoring are expected to be made in open gulf
waters. There may be sone gulf study in connection with
artificial reefs, boat traffic patterns, or fisheries but
nost gqulf effort will be directed toward beach and inl et
managenent. Tributaries will be the main focus of only two
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efforts, characterization of point and non-point source

pol lution, and an analysis of historical water quality data.
The fornmer will also be concerned with uplands, as will part
of a wetland characterization study.

Consequent |y, the use of existing segmentation systens for
uplands and tributaries is proposed, together with the use of
a new segnentation system for open bay and gulf waters.

UPLANDS

Basi ns and sub-basins are already used for a nunber of

i nventory, data managenment and pl anni ng purposes and will be
the basic working unit for the characterization of point and
non- poi nt source pol |l ution.

Dr ai nage basins and basin codes in use by the U S. Geol ogi cal
Survey are adequate for upland segmentation, with certain
modi fi cations:

A. Island drainage is inadequately addressed. |slands have
been di scounted as significant sources of runoff due to their
relatively small size, but these areas are densely popul ated,
consune proportionately high amounts of water, fertilizers
and pesticides, and are |ocated closest to productive

envi ronment s.

Perico Island should be treated as a discrete basin. Pending
detail ed study, Hol mes Beach and Bradenton Beach shoul d be
treated as different basins on Anna Maria |sland. Longboat
Key should be treated as at |east two basins, divided at the
county line. The Gty-Lido-Bird Keys conplex should be
treated together or separately. Siesta Key should be divided
into at |least 3 basins: the Gand Canal system (north), the
Her on Lagoon system (south), and the central island.

B. An adjustnent to the mainland basins near Perico Island
w Il be needed to account for the |ocation of the Study
Area's northern boundary, a |ine connecting Key Royale
(School Key on Anna Maria Island) to Mead Point.

C. The hydrolo?y of the upper Witaker Bayou-Pearce Canal
Basin is inpertectly known at present. A determnation is
needed of where the hydrologic divide occurs in this system
because | and, runoff and | oads could be incorrectly assigned
to either the bay or to the Braden River, which is outside of
the Study Area.

D. Effects of Interstate 75 on inland drainage basin
boundari es and hydrol ogy shoul d be investi gated.
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E. Upland studies requiring |arger geographic units can use
U.S. Geol ogical Survey 7.5 m nute topographi c quadrangl es,
and studies requiring smaller units can use sections of

speci fied townships and ranges.

TRI BUTARI ES

Tributaries will be the subject of historical data reviews
and in-streamwater quality neasurenents nade as part of the
poi nt and non-point pollution studies. There nmay al so be
sonme sedi ment contam nants or fish stocks neasured in

tributaries, and wetlands may be characterized along the
streans.

The Florida Department of Environmental Regul ation uses the
EPA Reach System for designating streans in their biennial
305(b) water quality assessnments (Figure 3). This systemis
adequate for nobst project needs except as noted:

A. Not all tributaries have been assigned reach codes.

Bowl ees Creek in Manatee County and South Creek in Sarasota
County are the nost notable exanples. The Grand Canal on

Si esta Key shoul d have its own reach code, as well.

Assi stance fromthe Department should be sought in assigning
reach codes for these and | esser streans.

B. Each tributary, including Phillippi Ceek, is treated as
a unit. None has been further subdivided into additiona
reaches. Phillippi Creek has at |east 5 sub-basins and
reaches shoul d be assigned to each correspondi ng stream
segnent .

c. At a mninum each tributary should be divided into a
tidal reach and a non-tidal reach, to reflect technical
difficulties associated with stream gaugi ng and constituent
loading. This will require direct neasurenent.

OPEN BAY AND GULF WATERS

| ssue Foci

Foci are geographic points and areas for whi ch managenent
attention is desired, either because a valued resource or
beneficial use is present or because a pollution source or
ot her problem occurs. Relevant foci are listed in Table 2.

The foci are distributed throughout the bay area and refl ect
a mxture of beneficial uses and resources, and probl ens.
Two are systemw de (beach nmanagenent and the Intracoastal
Wat erway), but others have defined geographic limts within
the Study Area.
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Tabl e 2. Managenent Foci in the Sarasota Bay NEP Study
Area. (STP, sewage treatnment plant; |CW
| ntracoastal Waterway.)

1. Perico Island: urbanization, habitat | oss and runoff.

2. Palma Sola Bay: recreational use, dol phin breeding area,
runoff, possible STP effluent.

3. Cortez: cultural resource, fishing comunity.
4.  Tidy Island: habitat |oss, runoff, access conflicts.

5. Long Bar Point: STP effluent, najor sea grass system
recreation, |ICW inpacts.

6. Bowl ees Creek: runoff, boat traffic, contam nants.

7. Arport/Miseuni Col | ege Area: runoff, recreation,
education and research.

8. Whitaker Bayou: STP effluent, marina, runoff.

9. Hog Creek: Reverse osnpbsis reject water, runoff,
10. Marina Jack: marina, runoff, contam nants.

11. Hudson Bayou: habitat |oss, runoff.

12. Phillippi Creek: habitat |oss, runoff, contam nants,
marina, boat traffic, recreation

13. North and Catfish Creeks: habitat |oss, runoff,
eut rophi cation

14. South Creek: park managenent, |and expansion, runoff,
habitat |oss, recreation

15. Al barrier beaches: erosion, managenent conflicts,
access, turtle nesting.

16. M dni ght Pass: beach managenent, inlet nmanagenent,
recreation, marinas, boat traffic, erosion, sea grasses,

eut rophi cation
17. Point of Rocks: geological novelty, recreation.
18. Big, New and Longboat Passes: navigation, maintenance

dredgi ng, recreation, water quality, endangered species,
spoi | disposal.
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Table 2, continued. Managenment Foci in the Sarasota Bay NEP
Study Area. (STP, sewage treatment plant: |CW
Intracoastal Waterway.)

19. Buttonwood Harbor: shellfish, marinas and boat traffic,
runof f, contam nants.

20. ICWand QO her Channels: nmaintenance dredging, spoi
di sposal, recreation, boat traffic.

Probl ensheds and Soft Boundari es

The Tidy Island and Long Bar Point area is given as an
exanpl e for probl enmsheds and soft boundari es.

The major resources of the north bay area are a | arge sea
grass bed and mangrove forest system Together these plant
communi ties support a diversity of marine life and inportant
recreational and commercial fisheries. The area is val ued
for nature study and education. STP effluent is disposed of
by irrigating gladioli fields upland of the mangroves.
Surplus waters |eave the fields and pronote al gae bl oons in
intertidal and shallow subtidal waters.

The grass beds grow on a large, triangular shelf of sedinents
overlying a linmestone formation projecting south into the
bay. This shallow area controls circulation and water
quality by affecting winds, the tidal influence of Longboat
Pass, and the discharge of Bow ees Creek. The shelf is
defined seaward by a relatively sharp slope, to depths of
about 6 feet (westerly) to 10 feet Fsoutherly). The | CW
skirts the shoal system but cuts through its southern tip.
Spoil fromthe ICWwas placed nearby as subtidal to energent
Iles and fine sedinents may have escaped, causing sea grass
0sses.

The shelf is therefore limted by naturally deeper water and
the Intracoastal Waterway, which in both cases have

unveget ated bottons. Measurenments of water quality in the
area suggest that surﬁlus irrigation waters affect the
shal |l ow areas along the Tidy Island/Long Bar Point area but
do not extend across the bar into deeper waters. As a
result, the "probl enshed" of this area can be defined for

upl and areas as the basin(s) delivering runoff to the shore,
and can be defined seaward as the physical demarcation of the
shoal system
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The probl enshed i s adjoined by probl ensheds with foci
involving inlets (Longboat Pass), an extensively dredged
reach of the Intracoastal Waterway, and a major tributary
(Bow ees Creek). Accordingly, a soft boundary for this
segnent woul d be approxinmately along the 6 foot isobath from
the Cortez area to an area north of Bow ees Creek

A simlar process was used for each potential segnment in the
Stug%jArea to define where segnent boundaries woul d be
needed.

Segnent Definitions

Sarasota Bay Study area segnents are shown in Figure 4. A
total of 17 has been established. Technical boundary
descriptions for each segnent are given in Appendices |

and Il. Al are described bel ow.

Most bri dges crossin? the bay that are near a segnent
boundary ftall entirely within the segnent(s) |argest toward
the south of each bridge. The mddle of the Intracoastal
Waterway is used as the dividing |ine between adjacent
segnents. The divide between a bay segnent and a naned
tributary is a smooth |ine connecting the mainland shores
across the nouth of the tributary. Al other waters, such as
canal s and boat basins, fall entirely within the adjacent bay
segment .

Segnents are nunbered fromnorth to south and fromwest to
east. Each is also named after a promnent |and mark.

Segnent Bl, Anna Maria Sound. Water west of the | CWand
south of the Study Area's northern boundary, south to a line
500 feet north of the State Road 684 (Cortez Road) bridge.

Segnent B2, Perico Island. Water east of Segnment B1,

conpl etely surrounding Perico Island and including Perico
Bayou. Defined to the east by a |line drawn due south of
Fl am ngo Cay, and to the south by a line 500 feet north of
the State Road 684 (Cortez Road) bridge.

Segnent B3, Palnma Sola Bay. Water east of Segnent B2.

Segnent B4, Longboat Pass. Limted to the west by a snooth

| i ne connecting the beaches of Anna Maria Island and Longboat
Key, and to the east by a |ine connecting the north point of
Jerﬁigh Key to the bay-side shorelines of the two barrier

i sl ands.

Segnent B5, Sister Keys. Water south of Segnment Bl and east
of Segment B4, defined to the east and south by Conplex Lines
A and B, respectively.
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Figure 4. Sarasota Bay NEP Study Area segnents. The Qulf
of Mexico is a separate segnent. Detailed maps
appear in the Appendi x.
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Conpl ex Line A follows the ICWsouth fromthe
Cortez area to a green day beacon "45" and a
flashing red "46". Fromthere the |ine heads
in a straight line toward the southeast to a
red day beacon "20" and a flashing green
&21", passing near to the east end of Sister
eys.

Conpl ex line B begins at a spoil island next
to the access channel to Trailer Estates,

runs easterly to day beacon "A" on the north
side of a private fish haven and continues on
to a flashing green "17" on the ICW From
there the line follows the CWwestwardly to
a gU|ck flashing green "23", |eaves the ICW
and continues west to Longboat Key, where a
privately maintained channel (red "8") neets
t he shore.

Segnent B6, Long Bar Point. \Water east of Segment B5 and
defined to the south by Conplex Line B.

Segnent B7, Bishops Point. Water west of the |CWand south

of Segment B5, defined to the south by a Iine connecting the
Eouthernnnst long finger-fill to the tip of Stephens [south]

oi nt .

Segment B8, New Col | ege. Water south of Conplex Line B, east
of Segnent B7, and north of a |ine connecting the
Eouthernnnst long finger-fill to the tip of Stephens [south]
oi nt .

Segnment B9, New Pass. Limted to the west by a smooth |ine
connecting the beaches of Longboat and Lido Keys, and limted
to the east by a straight |ine between the eastern-nost bay
shorelines of Longboat Key at Quick Point, and City Island.

Segnent B10, Coon Key. Water west of the | CWsouth of
Segnent B7, east of Segnent B9, north of a |line connecting
the south end of Bird Key to Fishery Point on Siesta Key and
Brushy Bayou on Lido Key, and north of a line 500 feet north
of the State Road 758 (Siesta Drive), including its crossing
of Hansen Bayou

Segnment Bl1l, Sarasota. Water south of Segnent B8, east of
Segment B10 and north of a line 500 feet north of the State
Road 758 (Siesta Drive).

Segnent Bl12, Big Pass. Limted to the west by a smoth |ine
connecting the beaches of Lido and Siesta Keys, and to the
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north and east by a |line connecting the south end of Bird Key
to Fishery Point on Siesta Key and Brushy Bayou on Lido Key.

Segment B13, Roberts Bay. Water south of a l[ine 500 feet
north of the State Road 758 (Siesta Drive) bridge, including
its crossing of Hansen Bayou, plus water south of Philli ppi
Creek to a line 300 feet north of the "Narrows" between Wite
Beach on Siesta Key and Coral Cove on the mainland.

Segnment Bl4, Little Sarasota Bay. Water south of Segnent
B13, north of a line 300 feet north of the County Road 789
(Blackburn Point) bridge, and east of Segnment B15.

Segnent B15, Mdnight Pass. Limted to the west by M dnight
Beach (when the pass is closed) or a snooth [ine connecting
the beaches of Siesta and Casey Keys (when the pass is open).
Also [imted to the north by a [ine running due west fromthe
northern tip of the western armof Bird Key to Siesta Key,
and limted to the south by a line running due south fromthe
southern end of Bird Key to Casey Key.

Segment B16, Bl ackburn Bay. Water south of Segnent Bl4, to a
Llng 300 feet south of the County Road 789 (Al bee Road)
ridge.

FinaIIYz the Gulf of Mexico is treated as a separate segnent.
It islimted to the east by barrier island and the westward
[imts of inlet segments (B4, B9, Bl2, and B15). For beach,
surf zone,_and_shaIIOM/éIess than 12 feet) inshore purposes,
the coastline is divided into Gulf reaches (Figure 5).

Reaches were situated so as to bracket inlets, and boundaries
were chosen to correspond to federal shore protection
projects (Atmar, personal communication), |ocal beach

nouri shment projects, erosion areas (Cark, 1989), and sea
turtle study and nesting areas (Mapes, 1986). A total of 7
gul f reaches were established:

SUIL)REach 1, Bean Point south to State Road 684 (Cortez
oad) :

Qul f Reach 2, Cortez Road south to Witney Beach: also the
southern end of Reach A as defined in the Longboat Key Beach
Nouri shment Proj ect;

Qul f Reach 3, Wiitney Beach south to Sea Horse Resort (3453
Qul f of Mexico Drive: also the southern end of Reach F as
defined in the Longboat Key Beach Nourishnent Project);

Qul f Reach 4, Sea Horse Resort south to the westerly
extension of State Road 789 (CQulf Breeze Drive);
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Bean Point

Figure 5. Reaches of Qulf of Mexico beach areas in the
Sarasota Bay NEP Study Area.
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GUIL Reach 5, @ulf Breeze Drive extension south to Point of
Rocks;

@Qul f Reach 6, Point of Rocks south to the westerly extension
of County Road 789 (Bl ackburn Point Road);

@Qul f Reach 7, Bl ackburn Point Road extension to Venice Inlet.

The gul f segments Gl - G7 extend farther north and south than
the bay or 1nland segnents in order to enconpass the entire
regi onal sand system enbodied in the beaches and inlets from
Venice north to Tanpa Bay. The seaward limts of the gulf
reaches are undefined for now.

ANALYSI S

The segnents vary in size fromvery small inlet units to
relatively large open-bay units, and the |ong, narrow aspect
of southern segnments is unavoi dabl e.

The segnents will permt aggregation for the sake of data
reduction, analysis, and presentation. Segments 1,2, and 3
can be conbined naturally, as can many other conbi nations.
Sonme of the segnents also allow for further subdivision if
needed, as in the case of Segment 11. This segnent could be
di vided at the causeway and bridge to further narrow the
focus on Witaker Bayou or conpare it to the Marina Jack
area. (The segment was not so divided because of the
overwhel mng effect of Big Pass on circulation and water
quality along the eastern shore.)

The correspondence of segnents with basins is not good but
this is the necessarK consequence of organi zed runoff: the
bay segnents do bracket the nouths of tributaries and
enconpass the areas of their probable effects (probl ensheds).

Most boundaries follow natural and intuitive |ines, as bourne
out by neetings with the |eaders of characterization studies
and the Technical Advisory Commttee. The nost difficult
boundary separates Segnents 5 and 6, but corresponds in the
field to a naturally deep passageway from Cortez, south.

Most uses of the segnentation systemin this area should be
to separate east shore data from west shore data and the
nunber of instances where precise |ocation of the boundary is
critical, wll hopefully be few

Overall, the use of basins, streamreaches, bay segnents, and
gulf reaches as primary geographical references in the
Sarasota Bay NEP Project should enhance the design of
sanpling and neasurenent tasks. The tasks of data
managenent, reduction, and analysis should be sinplified.
Conparability of data fromdifferent tasks should be
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enhanced. Presentation of technical data to a general
audience will be sinplified by using geographically sensible
units. And ideal Ig/, the segnentation systemw Il contribute
to conparison of Sarasota Bay data to the findings of NEP
projects in other estuaries.
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