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ABSTRACT

This report presents a geographic information system (GIS)-based method
for planning and managing coastal waterways for sustainable recreational use. A
pilot application of the methodology, carried out in Sarasota Bay, provides an
example of how boat traffic can be managed in ways that reduce stress on
surrounding natural habitats and waterfront communities. The methodology is
consistent with prevailing state and federal coastal policy initiatives and offers an
integrated, piace-based approach to boat traffic management which may be
applicable in other coastal areas.

The GIS analysis is undertaken at large-scale, small-area and high-
resolution in order to provide detailed results for regional analysis and local
applications. Section aerials are used as the compilation base. Aerial photo
interpretation is used to update habitat and shoreline information from pubiic GIS
archives. Bathymetry includes public record digital files and boat channel
centerline field surveys. Boat, facility and signage information is from on-the-
water census. Field record-gathering includes GPS methods.

The geographic analysis evaluates the relationship between boat draft and
channel depth for each vessel in order to measure boat accessibiiity and channel
restriction. Results provide a strategy for evaiuating the functionality of a regional
waterway system and prioritizing maintenance and remediation of system channel
components. Alternate scenario methods are used to assess a range of decision
options influencing waterway management. One method uses an accessibility
index to evaluate the ratio of boat draft to channel depth. Another method
determines the effects of normal versus below normal tidal conditions on boat
accessibility. Boats are grouped into trafficsheds which are source areas of boats
having a common channei {o gain access to open water. Trafficsheds are used
as segmentation units and the trafficshed is the common denominator for
waterway management. There are 51 trafficsheds in the pilot study area.
Segmentation into trafficshed-delimited areas permits data generalization and
reduction for geographic (GIS) analysis.

Mapped results are presented in four ways: regional characterization,
1:24,000 scale, showing color-shaded bathymetry as 15 zones at 1 ft. resolution,
seagrass, mangrove, boats, facilities, and signage, detailed inventory, 1:4,800
scale, showing color-shaded bathymetry at 1 ft. resolution, supplemental 3 ft.

Xiii



contours, centerline channel controlling depth, boats, facilities, signage, seagrass,
and mangrove; neighborhood boat accessibility, 1:4,800 scale, showing levels of
boat accessibility o open bay at 1 ft. draft levels; and neighborhood channel
restrictions, 1:4,800 scale, showing the location and extent of channel depth
restrictions at 1 ft. intervals.

A community trafficshed application illustrates how results can be
transformed into action projects at the local level, to address habitat restoration,
channel maintenance, boat traffic management and public education.

The report concludes with the outline of a regional waterway management
system to preserve the ecological and recreational values of southwest Florida
waterways, based on: fitting channel maintenance to boat draft requirements;
minimizing impacts on surrounding bay habitats; priontizing and evaluating
management alternatives on a regional basis; developing map and other
information products for boaters and shore residents to encourage environmentai
awareness and stewardship by users of the neighborhood waters and boat access
channels; and empowering waterway communities and boating organizations to
take an active role in managing their waterways. These proposed actions are
pursued through a combination of management tools, with a focus on: acquiring
the necessary information on waterway and user characteristics in order to map
and evaluate boat access needs; providing waterway communities with technicai
support to develop local management implementation strategies; and
disseminating map and guide products to waterway residents which foster
stewardship and environmentally responsible boating practices.
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I. FLORIDA WATERWAYS:
A SYSTEM REQUIRING MANAGEMENT

1. Issues

Inland coastal waterways of the United States, since 1960, have been
transformed aiong much of their length by recreationat boating and fishing, and by
accompanying tourist and residential uses (U.S.H.R.,1989; Williams et al, 1990).
Many working waterfronts have been gentrified, often replaced by residential-
recreational developments. This transformation has been driven by technotogic
changes combined with rising income, increasing leisure time, and poputation
growth and migration. Coastal areas that had not experienced prior intensive use
are now severely stressed by the rapid pace of settlement. [n these locations, a
near-pristine environment is ecologically threatened by the continuing wave of
development.

Pressures from a coastal population explosion and unprecedented
waterway boating intensities are stressing many of our nation’s water bodies
(Nordheimer, 1993). Fifty-four percent of the U.S. population (135.1 million in
1991) lives in the coastal zone (U.S. Bureau of Census, 1994). While population
growth along cur coasts, since 1960, has increased slightly above the overall U.S.
growth rate, regions such as the Guif Coast have experienced double the national
rate of change, and Florida's coastal population has increased 169 percent, from
4.8 to 12.8 million, four times the national rate. Seventy-nine percent of Florida's
population fives within this coastal zone (Culliton et ai, 1990).

Recreational boats in the U.S. doubled between 1973 and 1989; today there are
20 million (American Red Cross, 1991). During the same period, the number of
boats in Florida grew by 176 percent; today (1995) there are an estimated
750,000 registered vessels in the state (FDEP, various years), and tourists pilot or
trailer another 300,000 into the state each year (Shaw, 1995). In southwest
Florida, the number of boats has increased by three times the national rate.

Thousands of miles of channels and basins have been dredged in Florida
as by-products of coastal development. Dredging provided a source of borrow
material to make land. The historic dredged depth was dependent upon the
amount of needed fill. Waterfront access in residential developments was



maximized by creating finger canais and basins which are used by recreational
vessels. These “improved” waterways provide a significant portion of the boating
infrastructure in the state, and there are over 400 miles alone in Charlotte-County
and the City of Cape Coral (l.ee County).

Boating and fishing make a significant annuat contribution to Ftonda's
economy. The estimated 1995 economic contribution of boating, adjusted for
inflation, was $2.04 billion (Adams and Milon, 1985). Recreational fishing
contributed $2.6 billion to Fiorida's economy in 1993 (FSG, 1993). Boating and
fishing are high growth industries, indispensable to locat and regionai economies.
The continued viability of these industries is possible only if future boating activities
are pursued in an environmentally acceptable manner. Herein lies the dilemma:
maintaining a quality waterway environment and infrastructure in the face of
mounting shoreside and boating pressures.

2. Regional Setting

Sarasota Bay, a microcosm of the Florida coastal growth phenomenon,
served as a pilot area to test a waterway management strategy. The economic
vitality of the Sarasota pilot area is dependent upon maintaining a quality bay
environment. The Bay is estimated to provide more than $115 million annually to
the local economy through property taxes, tourist uses, water-dependent activities,
and the like (Roat and Alderson, 1990). Tourism is the largest industry; marine-
related activities and commercial and recreational fisheries rank next. But the 35
sg. mi. area is well on the way toward becoming an ‘urban sea’, attached to a land
shoreline of residential use, retail service establishments and limited fish
processing plants, and a hinterland of urban-suburban housing. Over 5,000 boats
access the area from 2,300 shoreside dock facilities.

The bay's waterway system includes 83 miles of arterials, collectors and
residential canals and basins (Figure 1). There has been a 30 percent increase in
shoreline length since 1860. Most of this change has occured as a result of
dredge-and-fill (Figure 2). While the earliest dredging one hundred years ago was
associated with initial attempts by the federal government, at Longboat Cut and
Longbar Cut (U.S.H.R., 1889, U.S.H.R., 1914}, to establish an arterial inland
waterway connecting Tampa and Sarasota, most waterway development has
occurred since WWII, particularly during the 1960s (Figure 3). Two-thirds of all
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Figure 1: Study region with waterway system of arterials, collectors, canals, and basins
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Figure 2: Shoreline change: 1860 - 1996.



Figure 3: Dredging history of Sarasota Bay: 1948, 1958, 1970, 1990. Dark lines indicate
dredged channels.
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waterways are residential canais and basins (Figure 1). issues of special concermn
include channel siltation, boating safety, wildlife protection, and habitat restoration.

Southwest Florida waterways are a product of spontaneous development.
A system-wide management strategy would help to deal with issues of waterway
maintenance, signage placement, and traffic management, which need to be
addressed to accommodate water-dependent uses and minimize environmental
impacts. This report presents a methodology which can be used to plan and
manage the waterway system. A pilot application of the methodology, carried out
in Sarasota Bay, provides a useful example of how boat traffic can be managed in
ways that reduce stress on surrounding natural habitats and waterfront
communities. The methodology is consistent with prevailing state and federal
coastal policy initiatives (FDEP, 1992, FDEP, 1995, NOS, 1995, NWSC, 1996},
and offers an integrated, place-based approach to boat traffic management which
may be applicable in other coastal areas.

3. Project Background

This effort began in 1991 as a NOAA - Florida Sea Grant (FSG) research
project to develop a waterway boat traffic monitoring geographic information
system (GIS) for estuarial planning, with the West Coast Inland Navigation District
(WCIND) and Sarasota County as local sponsors.’ In the course of the research,
it was necessary to inventory the stock of boats, shore facilities, signs, and to field
survey the centertine channel depth of all access channels, feeder canais and
basins. information was collected at large-scale (1:1,200), high-resolution
- (parcel), and provided the basis to compile maps of boating infrastructure. such as
signs and facilities, as well as waterway system conditions, such as boat
accessibility and channel restrictions.

The methodology and field data derived from the FSG research project
offered the necessary tools and information to create a regional waterway system
management strategy for Sarasota Bay. The WCIND provided supplemental
funds to develop the system evaluation procedures for channel management,

'"The research project objectives were: (1) characterize the nature and extent of boat traffic
conditions in Sarasota Bay, the pilot area; (2) determine the type of information needed and the
best methods suitable for (a) routing simulations to forecast trip preferences, frequencies,
durations, and times, and (b) predict channe] botflenecks and safety hazards. A report on the
traffic simulation methodology and results will be found in Box, in preparation,
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based on user needs, existing conditions, and state of the surrounding bay habitat.
This included a pilot local community application. Meetings and workshops were
held with public officials, staff at local, regional, state, and federal ievels, and
boaters and shorefront residents, on the waterway system management strategy.
This report presents the methodology, regional results, local applications, and
implementation strategies for local, county and regional use.

4. Goals and Objectives

The underlying goal of the project is to achieve waterway resource
sustainability in the face of increasing recreational boating and shorefront
community pressures, through a management strategy that uses science, pubiic
education and community outreach, to maintain the infrastructure of arterial,
collector and local waterways in a manner that promotes environmentaily
responsibie boating. This is achieved by developing a waterway management
system that:

a. Fits channel maintenance to boat draft requirements,

b. Minimizes impacts on surrounding bay habitats,

C. Prioritizes and evaluates management altematives on a regional
basis,

d. Develops and disseminates map products for boaters to encourage
stewardship, and

e. Empowers shore communities to actively manage their waterways.

5. A Non-Regulatory Initiative

Waterway management offers a pro-active, problem prevention approach
to sustainable use of baywater resources. A central tenet of this project is that a
non-regulatory approach provides a viable alternative management option to
preserve quality waterways that are navigable, safe, and enjoyable for water and
shore-based users. Public education provides the means to achieve this purpose.
A non-regulatory approach is bottom-up, both in design and implementation, and is
more consistent with current policies of place-based managment than with top-
down rule-making.

A non-regulatory approach to waterway management implies that boaters,
shorefront residents, resource managers and elected officials, can make wise
choices on waterway issues, with minimum negative impact on the bay habitat and
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shore communities. Choice is a decision process based on selection of
alternative options. A wise choice can be made, only if (1) information on
waterway resources and facilities is available, and (2) the user is aware of the
negative impacts a poor use choice has on the quality of the recreational
experience. Providing the public with the right kind of information and sensitizing
these users to wise choice options can make the “non-regulatory” approach a
realistic management option. The project offers products that satisfy the muitiple
needs of boating and shore resident users, managers and decision-makers.
Examples of these products are given in this report.

6. Report Outline

The operating components of the waterway system management strategy
are presented in Section I}1, and data requirements are described in Section li2.
The methodology for analyzing boat accessibility and channel restriction, including
aitemate scenario procedures, is treated in Section I3, and map products are
illustrated in Section l14. Results in Section Ill evaluate and rank boat access
problems and channel restrictions for the pilot region and for administrative areas
pertaining to the Town of Longboat Key, and to those areas in Manatee and
Sarasota counties.

Two local applications of the project methodology are given in Section V.
the Bay Isles case is an example of management planning for a residential
waterfront canal community and includes habitat restoration, traffic management
by signage placement, channel maintenance, and boater education; the nature-
tourism publication of Sarasota’s historic barrier island waterways is an example of
a boater education product that can be used to promote stewardship through a
better understanding of the environmental history and boating geography of the
locale. Implementation strategies are presented in Sections V. An executive
summary is found in Section Vi.



II. PROPOSED MANAGEMENT SYSTEM

1. Trafficshed Model

Waterways are transportation systems. In barrier island coastal locations.
such as the Gulf Coast and the Eastern Seaboard, the functionality of waterways
which govern boat traffic is dependent upon the relation of boat draft to water
depth. Waterway functionality affects accessibility which may stimulate or limit
boat traffic from trip origin to destination. Bays and estuanies are shailow water
habitats where ecologically sensitive grasses and hard-bottoms flourish. Boats
behave as mobile objects, and their movement along waterways adjoining these
habitats may create management problems (Barker and Garrett, 1992; Folit and
Morris, 1992; Sargent et al, 1995).

Boating access may be by ramp (trailer), private dock (single, multi-family),
marina (wet slip, dry stack) or permanent mooring®. Unrestricted access from trip
origin to open water is uncommon. Waterways — in most cases improved
channels -- link source areas of boats to bays, which in turn are connected by
improved inlets (passes) to offshore waters. in Florida, roughly two-thirds of boat
access to water in 1993 was by ramp; in Charlotte County, which is situated in
southwest Florida, 57 percent of the boaters gained access by private dock (F.
Bell, 1994)2 Ninety-seven percent of the boats in Sarasota Bay must use
channels to travel from their piace of origin to the open bay.

Locations of boat concentrations are called trafficsheds,; by definition, a
trafficshed is a source area of boats which has a common channel to gain access
to open water. In this study, trafficsheds are used as segmentation units and the
trafficshed is the common denominator for waterway management. There are 51
trafficsheds in the Sarasota Bay pilot region (Figure 4, Table 1). Segmentation
into trafficsheds permits data generalization and reduction for GIS analysis.

ZThough permanent moarings are commonplace in the Mid-Atfantic States and New England, they
are a rare occurrence in Florida.

*There are no compatable statistics for other counties in the region. However, the senior author
estimates, based on knowledge of field conditions, that probably Lee County exceeds Charlotte in
boaters' reliance on private docks for water access, while Sarasota County and Manatee County
boaters are closer to the state average in their use of ramp and marina facilities.
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Figure 4: Trafficsheds. See table 1 for location names.

10



Trafficshed # Name (Locaticn}

0 Open Bay

1 Bradenton Beach North

2 Bradenton Beach South

3 Whitney Beach North

4 Whitney Beach South

5 General Harns

6 Emerald Harbour

7 Guif Bay Basin

8 Tarawitt

9 No Name

10 Buttonwood Harbor

11 Bay Isles/Longboat Key Moorings
12 Golff Links

13 Chipping

14 Wedge

15 Birdie

16 Bowsprit

19 Ranger
20 Hatyard
21 Boat Name Lanes
22 New Pass Lagoon
23 City Istand New Pass Channel
24 City Island Southeast
25 St. Armands/Cocn Key North
25 North Lido Lagoon
28 Coon Key South
29 Otter Key

30 Bird Key

ch| Louise Bayou

a2 Hanson Bayou

34 Cherokee Park

35 Biue Heron (McClefian Park)
36 Hyde Park {McCiellan Park)
37 Hudson Bayou/Harbor Acres
39 Quay

40 Library Channe!

41 Centennial Park

42 Whitaker Bayou

43 Stephens Point

44 Bowiees Creek

45 Trailer Estates East

46 Trailer Estates West

47 Mt. Vemon/Coral Shores

48 Paradise Bay

49 Cortez

50 Mallard Lane (McCletlan Park)
51 No-Name North

52 Putting Green

53 Yardam

88 Trafficshed Totals

99 Study Area Totals

Table 1: Trafficsheds in Sarasota Bay
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Jurisdiction
All

Manatee
Manatee
Longboat Key
Longboat Key
Longkoat Key
Longboat Key
Longboat Key
Longboat Key
Longboat Key
Longboat Key
Langboat Key
Longboat Key
Longboat Key
Longboat Key
Longboat Key
Longbaat Key
Longboat Key
l.ongboat Key
Longboat Key
Longboat Key
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City
Sarasota City

Manatee County
Manatee County
Manatee County
Manatee County
Manatee County
Manatee County

Sarasota City
Sarasota City
Longboat Key
Longboat Key
All :

All



2. Data Requirements

The following information is used to operationalize a waterway system
management strategy: shoreline, bathymetry, habitat, boats, facilities, and
signage. These are discussed below.

Waterway analysis is undertaken at large-scale and high-resclution in order
to provide sufficiently detailed results for iocal community applications. Section
aerials at 1:1,200 scale are used to locate boats, facilities, signs and channel
centeriine depth. Boat draft and water depth information are collected to the
nearest foot resolution.* Summary statistics are reported in Appendix 1.

a. Shoreline

The shoreline was obtained as a GIS digital coverage from the Southwest
Florida Water Management District (WMD). it corresponds to the U.S. Geological
Survey 7.5' Map Series. The coverage was updated by photo interpretation
methods.

b. Bathymetry
Three sources of information on water depth were used: (i) National Ocean

Service (NOS) digital file of the 1952-53 field survey undertaken at 1:10,000
scale®; (i) U.S. Army Corps of Engineers (COE) paper copy of centerline fietd
surveys of Gulf Intracoastal Waterway (1987, 1:24,000 scale), Longboat Pass
(1993, 1:1,200 scale) and New Pass (1993, 1:2,400 scale)®; and (jii) centertine
boat channel field survey (May 1992, 1:1,200 scale) undertaken by the authors.
Datum is mean lower low water (mllw). The shoreline corresponds to O ft. (mliw).
Figure 5 shows the distribution of data from the three sources. Arterial and
collector waterway channels are based on data from COE 1987 and 1993

4Thirty—nine trafficsheds in Sarasota Bay (76 percent of area) are arlificially created waterways
where 1 ft. resolution water depth provides adequate detail for planning. !n areas of predominantly
naturai estuaries, a higher resolution (0.5 ft.) may be required to obtain sufficient information to
characterize channel depth.

SThese data are available on CD-ROM, as NOS Hydrographic Survey Data, from the NOAA -
National Geophysical Data Center, Boulder, CO.

®A folio atlas containing the Gulf Intracoastal Waterway centerline controiling depth is published
periodically by the COE, Jacksonville, Fi. and is available from their Construction/Operations
Division. COE also field surveys federaily maintained inlets, as Longboat Pass and New Pass, and
can provide channel cross-section bathymetric data for these locations.
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surveys. Trafficshed waterway channel depths are from the 1992 survey by the
authors. NOS data from 1952-53 surveys provide generai information to
characterize open bay conditions (Figure 6).

The project maps portray depth in two ways: as arcs showing centerline
controlling depths at 1 ft. increments representing waterway boat channels; and as
polygons corresponding to bay-wide depth areas. The boat accessibility and
channel restrictions analyses rely on the arc coverage compiled from the 1992
survey. Bathymetric data precision is £ 1 ft.

The polygon topology, used to create the bathymetric map of Sarascta Bay.
was compiled by two methods: a bay method, which processed the 1:10,000 scaie
digital NOS depth information from open bay locations where most water depths
exceed boat draft requirements, and where channel depth constraints to
havigation are minimal; and a trafficshed method, which processed the 1:1,200
scale UF depth information for residential canals, basins and access channeis,
and where minor variations in bathymetry translate into serious navigation
problems.’

(i) Open Bay Method

A triangutar irregular network {TIN) model was used to create a three-
dimensional representation of bay depth.® The TIN representation of the bottom
then was converted to a lattice using the ARC/INFO command TINLATTICE, and

"Limitations in available computing resources also influenced the design of the methodelogy: large
areas could be processed quickly at a low resolution, or small areas could be processed slowly at
high resolution. Since trafficsheds typically have long, complex shapes consistent with polygons of
a higher fractal dimension, they required processing at a high resclution to accurately interpolate
water depth. Conversely, open bay bathymetry, outside trafficsheds, is less compiex by an order of
magnitude (lower fractal dimension), and was processed at an order of magnitude smaller in scale.

STiN interpolates using straight lines between points, and depth is treated as an exact
measurement regardless of the precision at which the data are gathered. if depth measurements
are taken every 30 ft., and 3 ft. depth is recorded at Point A, one can assume that Point B, a few
inches away from Point A, would alsc be 3 ft. TiN modelling, however, represents Point B as less
than 3 ft., and, by the computer’s default rounding standards, Point B wouid be labeled as 2 &. In
this example of a 3 ft. data value, given the system'’s £1 ft. level of resolution, the actual value
would be between 2.5 and 3.5 ft. Arbitrarily adding or subtracting 0.5 ft. to depth values allows
contours to be drawn around the points at integer depths. In the name of caution, 0.3 ft. was added
to each depth point.
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Figure 5: Sources of bathymetric data



Water Depth >= 6 ft.

Figure 6: Bathymetry
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the lattice was converted to a polygon coverage using the LATTICEPOLY
command. As each of the these steps require significant computer storage space
and processing power, it was necessary to segment the area into tiles, and to
process each tile separately. Figure 7 shows the tile-processing structure.

(ii) Trafficsheds

Water depths within trafficsheds were from three sources: (1} a centerline
depth survey in 1992, collected as a series of points, (2) selected bathymetric
contours compiled at 1:2,400 scale by photo interpretation and field inspection,
and (3) the shoreline which was assumed the 0 ft. (milw) datum. Centerline
soundings were converted to arcs, and the arcs converted to a series of
continuous points using the DENSIFY command. A TIN representation of
trafficshed depth was constructed using items (1) and (2), and this compilation
tayer was converted into a polygon coverage using the open bay method
described above. Note, however, that this processing was done at an order of
magnitude larger in scaie than in the case of the open bay.

All 91 tiles ( 43 open bay, 48 trafficshed) were reassembled into a single
coverage using the MAPJOIN command. This procedure was used to compile the
bathymetric map element. It is presented as a 1:24,000 regional characterization
on one map sheet, and as part of the 1:4,800 scale maps in the Detailed Inventory
Atlas. Figure 8a is an example from the Detailed Inventory Atlas; Figure 8b gives
the explanation of symbolis. Bathymetry is shown by 1 ft. graduations of blue-color
shading at regional and detailed analysis scales.

¢. Habitat

Two types of habitat information — seagrass and mangrove - are
incorporated into the GIS analysis. The WMD provided seagrass data for
Manatee County as a Land Use/Land Cover (LULC) GIS coverage. Sarasota
County seagrass was interpreted from 1991 false-color, 1:24,000-scale, aerial
photography. The WMD provided mangrove data for the entire study region as a
LULC GIS coverage. Figures 9 and 10 show the distribution of seagrass and
mangrove.

d. Boats

Information on boats is from an on-the-water census conducted between
December 1991 and April 1992. Boat locations were plotted on 1:1,200 enlarged
section aerials and the characteristics of each boat were recorded on data sheets
{Appendix 2). This information was digitized and compiled into a boat GIS
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Figure 9: Seagrass

19



Figure 10: Mangrove
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coverage. Information for each boat inciudes type, length, age and draft. Boat
types are reported as: row, sail, speed (including personal watercraft), power,
recreational fish, commercial fish, other (ferry, dredge, tug, barge, cargo, salvage,
safetyflaw enforcement, survey, floating home or office, pilot, excursion, research).
Boat draft was determined either by direct observation, or by relating make,
model, length and age characteristics, observed in the field, with published listings
(BUC, 1991). Figure 11 shows the boat distribution in the study region.

e. Facilities

Facility information was obtained concurrently with the boat data during the
on-the-water field census, recorded on aerials and data sheets (Appendix 2), and
compiled into a facility GIS coverage. Information for each facility includes
accessibility, type, berthing, and services. Facilities are reported as residential
(single, multi-family), marina/yard/club, motel (hotel), restaurant (shop),
anchorage, ramp, other (industrial, govemment, charter, brokerage, commerciai).
Berthing (mooring} includes wet slip, hoist, dry-stack, beached, blocked, and
trailer. The distribution of wet and dry slips per facilities is mapped in Figure 12.

f. Signage

A survey of all boating-related signs, in the water and along the shoreline,
was undertaken in May 1993. Features were located using a global positioning
system (GPS). Signs were classified as navigation aids {channel, bridge, cable,
danger), artificial reef, seagrass, manatee (speed, habitat, information), boat
wake, water sports, business, restricted access (crime, private), pollution
prevention, anchorage, and pilings. The general distribution of signs is shown in
Figure 13. Fifteen types of signs are plotted on regional (1:24,000) and detaited
inventory (1:4,800) maps (Figure 8a).

3. Analysis

The objective of the analysis was to evaluate the relationship between boat
draft and channel depth for each vessel in order to measure boat accessibility and
channel restrictions for all trafficsheds in the study region. An examination of the
results of this trafficshed analysis provided a strategy for evaluating the
functionality of the regional waterway system in Sarasota Bay and for prioritizing
maintenance and remediation of system channel components. The underlying
objective of the analysis was to develop an analytical tool that could fit channel
depth to draft requirements and minimize impacts on surrounding bay habitats.

21



Figure 11: Boats
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Figure 13: Signage
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The methodology offers managers criteria for selecting alternative poficies to
satisfy all or partial user needs.

a. Boat Accessibility

A five step evaluation was undertaken: (1) a network of boat traffic paths
was created in all the trafficsheds; (2) the water depth of each path segment in the
network was entered into the channel data base as an attribute of that segment;
(3) a boat path was traced representing the most likely route each boat would
travel from its point of origin to the open bay; (4) the water depth of each segment
was noted, and the shaflowest depth that each boat would fraverse was recorded,
and became an attribute of each individual boat in the data base; (5) the
shallowest depth was compared to the draft of the boat. As a result of this boat
accessibility evaluation, if the boat draft was less than the shallowest depth, then.
the boat was considered not restricted. However, if the shallowest depth was
equal to or less than the boat draft, then, the boat was considered restricted
according to the systems’ design criteria (see 113¢). The accessibility rating for
each boat is piotted on maps in the Neighborhood Boat Accessibility Atlas. Color-
coding is used to designate each of the classes (Figures 14 and 8b).

b. Channel Restrictions

It was possible to determine which channel segments were causing the
restriction, once the restricted boats had been identified. A three step analysis
was carried out: (1) all boats were linked with each segment in every pathway
leading from each boat trip’s origin to the open bay exit of the trafficshed; (2) the
drafts of all those boats were noted, and the maximum draft of that group was
recorded for each channel segment; and (3) the maximum boat draft was
compared to the depth of the corresponding channel segment.

The difference between the deepest draft boat and the depth of the
segment — referred to as channel restriction -- identified the depth of dredging
required for that segment to accommodate the deepest draft boat that would
traverse it. As a result of this channel restrictions analysis, if the draft of the
deepest draft boat was less than the depth of the channel segment, then, that
segment was classified as not restricting any boats. However, if the draft of the
boat was greater than the segment’s depth, then, that segment was deemed as
restricting that boat. For example, a 4 ft. draft boat traveling along a canal
segment 3 ft. deep would be restricted by a 1 ft. shoal, and 1 ft. depth of material
would have to be removed along that segment to accommodate unrestricted
access by the boat.
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Restrictions, in 1 ft. increments, are plotted for channel segments on the
1:4,800 maps in the Neighborhood Channel Restrictions Atlas. A sample map is
shown in Figure 15; see Figure 8b for explanation of symbols.

¢. Alternate Scenarios
Two methods were devised to assess a range of decision options
influencing waterway management.

(i) Accessibility Index

The first method is based on a sliding scale which evaluates the ratio of
boat draft to channel depth. Each boat’s accessibility is classified relative to the
shallowest segment of its access channel leading to the open bay. A boat may
be: (1) somewhat restricted, if its access channel depth (ACD) = vessel draft (VD);
(2) restricted, if its ACD > 1ft. shallower than VD; (3) severely restricted, if its ACD
> 2 ft. shallower than VD, or (4) blocked, if its ACD > 3 fi. shallower than VD.
Evaluation of a trafficshed’s boat population by accessibility classes uncovers
boat-channel relationships that affect the magnitude and geographical extent of
channel improvement needs.

Table 2 shows the variability in boat accessibility by trafficsheds for the pilot
region. Buttonwood Harbor (Trafficshed 10} has 31 boats with access problems;
27 of these (87 percent) face moderate channel restrictions (> 1 ft.). Four boats
(13 percent) are severely restricted or blocked (>2 ft.). It may be reasonable to
provide unlimited access for the majority of boats in the moderate restriction
categories, but it may be questionable to provide such access for the 4 deeper
draft boats. Bradenton Beach North is a different situation. There are 18 boats
with access problems, but 11 (61 percent) have severely restricted and blocked
channel conditions. The access needs of the majority of boats, in this case, may
justify maintenance dredging to accommodate the extreme cases. These data
offer valuable insights for regional comparisons.

The accessibility index also can be used for local applications. Table 3 provides
information for Whitaker Bayou, a trafficshed containing 115 boats, 97 classed as
unrestricted, 12 as somewhat restricted and 6 as restricted; restricted boats
includes one with a 2 ft draft and 5 with a 5 ft. drait. The trafficshed consists of a
2,121 ft. channel with 19 depth-unique length segments (Figure 16). Each
segment is evaluated for each boat that must pass through it. Table 4 shows
characteristics for alf channel segments, and additional depths required for
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Tramcshed Somewhat Restricted geverely Blocked . otal
Restricted Restricted

1 Bradenton Beach North 3 4 5 6 18
2 Bradenton Beach South 4 1 5
3 Whitney Beach North 8 1 9
4 Whitney Beach South 17 2 18
5 General Harris 8 8
6 Emerald Harbour 15 1 1 17
7 Gulf Bay Basin 0
8 Tarawitt 19 21 3 2 45
9 No Name 9 2 11
10 Buttonwood Harbar 15 12 3 1 31
11 Bay isles/fLongboat Key Mogrings 45 22 1 68
12 Golf Links 1 1
13 Chipping 1 1
14 Wedge 1 1 2
15 Birdie 1 1
16 Bowspirit 2 2
1% Ranger 1 1
20 Halyard 1 1 2
21 Boat Name Lanes 7 7
22 New Pass Lagoon 0
23 City Island New Paas Channel 0
24 City Island Southeast 0
25 St. Armands/Coon Key North 0
28 North Lido Lagoon 4 4
27 Sarasota Yacht Club 0
28 Coon Key South o
28 Ofter Key Q
30 Bird Key 2 2 4
31 Louise Bayou 1 1
32 Hansen Bayou 0
33 Spring Creek (Cherokee Park) 1 1
34 Cherckee Park 4 5 g
35 Blue Heron {(McClellan Park) 2 2
36 Hyde Park (McClellan Park) o]
37 Hudson Bayou/Harbor Acres 22 3 1 28
38 Marina Jacks/Island Park 0
39 Quay 0
40 Library Channel 0
41 Centenmal Park 0
42 \Whitaker Bayou 14 5] 20
43 Stephens Point ]
44 Bowlees Creek 44 15 5 64
45 Trailer Estates East 14 7 1 22
46 Trailer Estates West 45 17 5 1 69
47 Mt. Vernon/Coral Shores 27 6 2 35
48 Paradise Bay 7 1 8
49 Cortez 5] 4 10
50 Mallard Lane {McClellan Park) 3 3
51 No-Name North 0
52 Putting Green 2 1 3
53 Yardam 2 1 3
Trafficshed Total 35C 141 30 11 532

Table 2: Boat accessibility classes by trafficshed
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Boat Draft Unrestricted Somewhat Restricted Severely Blocked Total !

Sft! Restricted Restricted

1 17 17
2 16 1 1 36
3 44 2 46 |
4 9 g |
5 5 5
Total 97 12 6 115

Explanation of channel accessibility (channel depth [0=mllw] / vessei draft)

Unrestricted = 1 ft. deeper than vessel draft Severely restricted - 2 f. shallower than vesset draft
Somewhat restricted = vessel draft Blocked : 3 ft. shallower than vessel draft

Restricted z 11t shallower than vessel draft

Table 3: Channel accessibility in Whitaker Bayou
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Figure 16: Whitaker Bayou channel segmentation.



Channei Sagment Characteristics

Improvement Scheme
Additional Depth Required

Boats Affected Unrestricted Somewhat Restricted 5 ft access to Great
Segment [D# | Depth (RY Length () | #  draft __total Access of better access Amaeri¢an Boatworks
1 4 40 5 5 14 2 1 1
g 4
2 5 49 5 5 5 1
3 4 33 5 5 14 2 1 1
9 4
4 5 276 5 5 5 1
5 5 ) 5 5 5 1
3] 5 82 5 5 5 1
7 4 604 5 5 14 2 1 1
9 4
8 3 19 1 3 1 1
9 5 114 1 5 t 1
10 4 27 1 5 3 2 1
2 4
1 5 49 4 ) 4 1
12 4 191 4 5 7 2 1 1
3 4
13 5 52 1 5 1 1
14 5 45 2 5 2 1 1
15 4 192 2 4 2 1
16 3 41 t 3 4 1
17 1 85 1 2 1 2 1
18 3 50 t 3 1 1
19 2 141 1 2 1 1
Total NA 2,121 NA 1 NA NA NA NA NA

Table 4: Channel segment characterisics and hypothetical improevement scheme for Whitaker Bayou
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specific segments under three improvement schemes: unrestricted; somewhat
restricted or better access; and, 5 ft. access to Great American Boatworks.

(ii) Planning for Normal or Below Normal Tidal Conditions
We decided to ask, “what would it take to accommodate all boats if the

water was 1 ft. BELOW mean iower low water?” (The analysis to this point used 0
ft. miiw datum or NORMAL tidal conditions.}) A second analysis arbitrarily added
an additional foot of clearance for ail boats to take into account “beiow normal”
tidal conditions. This is presented as Option B in all tables in Section lll. ( “Normal”
is based on 0 elevation (milw) datum, and is referred to as Option A). Below
rnormal water depth is associated with the passage of atmospheric cold fronts and
strong northerly winds. It must be noted, however, that tidal data from Mote
Marine, for the calendar year (October 1994 - September 1995}, only report 16
daily occurrences where tidal conditions were < 0.5 ft mliw (Table 5).

1994 1995 Total
Qct | Nov] Dec | Jan | Feb § Mar | Apr ]
o 111} 5 o l21101]091e

Option £ conditions octuring duting winter season
{8% of ime)

Table 5. Number of daily occurrences at Mote
Marine where tidal conditions were < .5 ft miiw

4. Map Products

Eighty maps were produced as an integral component of this waterway
management application. They were compiled into four atlases and include:
Regional Characterization: 5 maps, 1:24,000 scale, showing color-shaded
bathymetry (as 15 zones, 1 fi. resolution), seagrass, mangrove, boats, facilities,
and signage.
Detailed Inventory: 25 maps, 1:4,800 scale, including color-shaded bathymetry (1
ft. resolution), supplemental 3 ft. contours, centerline controlling depth, boats,
facilities, signage, seagrass, and mangrove.
Neighborhood Boat Accessibility: 25 maps, 1:4,800 scale, showing levels of boat
accessibility to open bay.
Neighborhood Channet Restrictions: 25 maps, 1:4,800 scale, showing locaticn
and extent of channel depth restrictions at 1 ft. intervais.
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1. REGIONAL RESULTS

1. Trafficshed Geography

Sarasota Bay’s present shoreline differs from natural conditions which
prevailed before the advent of dredge-and-fill coastal development (Figures 2 and
3). The geography of this altered shoreline, and its associated finger canals,
perimeter canals, basins, and access channels, directly influences recreational
boat traffic. Facilities are situated along the altered shoreline and boats are
moored along waterways which comprise the trafficshed geography of the region.

The key elements of the trafficshed system are finger canals, shoreline
canals, natural streams (bayous) and tidal creeks; there are simple and complex
forms. The system includes the following trafficshed classes: (1) finger canat or
basin with one access channel; (2) multiple finger canais and/or basins with one or
more access channel(s); (3) shoreline channel with one or more access
channel(s); (4) shoreline channel linked to multiple finger canals, basins, streams
and/or creeks, with one or more access channel(s); and (5) natural stream or tidal
creek with one access channel. These forms are illustrated in Figure 17, and their
distribution is shown in Figure 18. Appendix 3 includes a listing of the trafficsheds
by classes, location and land use.

Simple forms (single canal, shoreline channel) are products of early coastal
developments, e.g., City island, Lido Key, Bradenton Beach, and Cortez. These
systems have bulkheaded shorelines and contain limited areas of natural habitat.
Complex finger canal systems are found on north Longboat, on the mainiand at
Mt. Vemon, and at Bird Key. Other complex forms, which include both shoreiine
channels and finger canals or tidal creeks, are found at Buttonwood Harbor and
Bowlees Creek. Some complex forms include long, dredged, access channeis
bordered by shoal water and seagrass. There are few streams which retain their
natural morphology, e.g., Whitaker Bayou, Louise Bayou and the tidal creek north
of Broadway at Whitney Beach; these may or may not have hardened shorelines.

2. Boating Resources

Boating conditions on the bay and the distribution of shore faciiities
determine the nature and extent of recreational use. Water depth is a critical
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factor governing baywater use on emergent barrier island coasts, such as in
southwest Florida. Natural habitats, as seagrass and mangrove, are important
resources for recreational fishing, cruising and nature touring. Boats, facilities,
moorings and signs, are distributed in a manner that reflects the boating
geography of the region. These are discussed below.

a. Environmental

Sarasota Bay - bounded by Cortez bridge on the north and Siesta Key
bridge on the south — is a 35.3 sq. mi. area consisting of 32.5 sq. mi. of open bay
and 2.8 sq. mi. of trafficsheds (Table 6). Twenty-three percent of the open bay is
< 3 ft. deep; much of this shallow water area is in the northern third of the bay
{(from Longbar to Cortez), and along the eastern shores of the barrier islands
(Table 7). Another 20 percentis 3 to 6 ft. deep. Shallow to moderate depths (<6
ft.) are found along the western mainland shoreline. Fifty-seven percent of the
open bay -- the middle bay region - is relatively deep water (> 6 ft.}, which is
adequate for all boating activities. There are over 8 sq. mi. of seagrass meadows
and about 3 sq. mi. of mangroves (Table 6). Shallow water, in the northern third
and along the barrier islands western shore, contains the most extensive areas of
these sensitive bay habitats (Figures 9 and 10).

}Resource Areas | Trafficsheds | Open Bay ] Study Region ;
{Baywater 28 325 35.3
Seagrass 0.4 8.4 8.8
fMangrove 0.8 2.1 2.8

Table 6: General resource areas (sq. mi.}

Water Depth (R) | Area (percent)
<3 23.00
:3<8B 19.64
=8 5§7.35
Total 99.99

Table 7: Open bay bathymetry
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Trafficsheds represent only 8 percent (2.8 sq. mi.) of the bay, but their
shoreline locations and close proximity to mangrove and seagrass make these
areas of special environmental concem. Over the years, sea grass has been
reduced by channel dredging, and mangroves have been removed by canai
construction and shoreline hardening. Former channels, such as Longbar Cut,
which are no fonger used for navigation, remain as meadow scars (Figure 9}.
Much of the boating activity which takes place on the bay comes into contact with
these sensitive habitats, due to trafficshed geography and the origin-destination
pathways of the boats. Five percent of the seagrass (0.4 sq. mi.) and 28 percent
of the mangroves (0.8 sq. mi.} are located in trafficshed areas (Table 6).

The reiative distribution of seagrass and mangrove by trafficshed classes is
shown in Table 8. Simple shoreline canals have the largest proportion of sensitive
habitat, followed by complex shoreline canal systems and muitiple finger canais.
Natural creeks and single finger canals contain negligible natural habitat areas.
Trafficshed channels have relatively deep water: 12 percent are <3 ft., 37 percent
are 4 - 5 ft., and 51 percent are =26 ft. (Table 9). Boat accessibility problems are
found in limited segments of channels with restricted depths.

Trafficshed Class Seagrass [Mangrove |
| Single finger canai 0.50 0.00
Multipie finger canals 2876 22.54
Simple shareline canal 48.94 38.50
Complex shoreline canai | _20.07 40.96
Natural creek 1.73 0.00

All trafficsheds 100.00 100.00

Table 8: Seagrass and mangrove
distribution by trafficshed classes (percent)

Water Depth (ft.){ Total (percent)
< 3 5
3 7
4 19
5 18
>0 51

Table 9: Average trafficshed channel depths
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b. Boats

There were 4,552 boats (excluding dinghies) using Sarasota Bay in 1992
(Table 10). Boats, in this analysis, were grouped as follows: sail, recreational

fishing, power, speed, and others. Sailboats were the most prevalent (27.2

percent), followed by recreationai fishing (25.6 percent), power (20.8 percent), and
speed (15.8 percent). The average draft of sail and power were relatively similar,
2.93 versus 2.89, but sailboats had a targer range of drafts (1.48 std. dev.). This
distinction is of importance in evaluating the accessibility of trafficsheds which
berth large numbers of sailboats. Ninety-seven percent of all boats are moored in

trafficsheds. The map in Figure 11 shows the general distribution of boats in

Sarasota Bay.

Draft (ft.)
Beoats Numberl Percent | Average Maximum Minimum Sid. Dev.?
Row 178] 38 1.01 2 1 0.08 ]
Sail 1248] 274 293 7 1 148
Speed 720 158 215 3 1 067
Power 947] 208 2.89 & 1 (.98
Recreational Fish 1,1651 258 1.70 5 1 0.78
Commercial Fish 211 46 2.08 9 1 1.80
Other 82 1.8 224 -] 1 0.93
Total 45821 1000 NA NA NA NA

Tabie 10: Boats (excluding dinghies)

c. Infrastructure

There are a large number (2,167} of private moorings — wet slip, hoist, and
seawall - at residential single and multi-family shorefront sites (Tables 11 and 12).

Type Number | Percent
Residential 21671 94.34
Marina/Yard/Club 221 0988
Motel/Restaurant/Shop 12] 082
Anchorage 7] 0.30
Other 48] 2.09
Unclassified 41] 1.78
Tota! 22871 9899

Table 11: Facilities
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Type Number | Percent
Woet Slip 45231 64.08
Hoist/Dry Stack 15151 2147
Seawall 202) 286
Beached/Blocked 405| 574
Trailer 331) 489
Ramp 731 1.03
Total 7.049] 9987

Table12: Moorings

The map in Figure 12 shows a saturated pattern of slips, for example, at the north
and south ends of Longboat Key, mid-bay at Bird Key, on the mainland in the
northeast at Mt. Vernon and in the southeast at Hudson Bayou and Harbor Acres.
These are predominantly private dock facilities. Large commercial marinas are
situated at Sarasota Island Park, Bowlees Creek, City Island, and in central and
south Longboat Key.

There are 968 boating signs located in Sarasota Bay. These are almost
evenly divided between trafficsheds and open bay locations. Figure 13 shows
their distribution and Table 13 lists the relative numbers of signs in each mapped
category. Almost two-thirds are navigation aids; another 10 percent, each, are
abandoned pilings and manatee signs; the remainder are recreational,
commercial, etc. Most commercial and manatee signs are situated in trafficsheds.
All seagrass signs are in the open bay.

Type Trafficshed Open Bay Study Region
Number | Row Percent | Number ] Row Pejcent | Total Column Percent

Commercial 46 73.02 17 26.98 63 6.51
Manatee 82 70.45 26 29.55 88 9.09
Navigation | 321 53.41 230 46.59 801 62.09
Piling 55 58.78 37 40.22 92 9.50
Recreationall 37 52.11 24 47 .89 71 7.33
Seagrass Q 0.00 24 100.00 24 2.48
QOther 18 62.07 11 a7.93 28 3.00
Total 539 55.68 429 44.32 968 100.00

Table 13: Signage
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3. Restricted Boats

Step 1 of the waterway system analysis related boat draft to channel depth,
and was performed to identify the numbers of boats restricted in traveling from trip
origin to open bay. The accessibility indexing and alternative tidal datum analyses
methods, presented in Section i3, were used. Results (Table 14) show the
scaled boat accessibility categories as rows and the tidal datum options (A =
normal, B = below normal) as columns. Most boats have unrestricted access

Option A {miw = 0} Option B {miliw = -1}
Restriction Levels Boats | Subtotal % Boats Subtotal % i
(all trafficshed boats _ excluding dinghies) 4418 100.00 4416 100.00 :
Unrestricted 3884 87.95 3202 72.51
Restricted 532 12.05 1214 2749
Somewhat Restricted {= vessel draft) 350 7.93 585 15.51 ;
Restricted {< 1ft. shailower than draft) 141 3.18 352 7.97
Severely rastricted (< 21t _shallower than draft) 30 0.68 136 3.08
Blocked {< 3 ft. shaliower than draft) 11 0.25 41 0.99

Table 14: Boat access to Sarasota Bay

(87 percent, Option A; 73 percent, Option B). There are 532 restricted boats
under A, and roughly double the number, 1,214, under B. This doubling of the
restricted boats, from A to B, is reflected by the two lower index levels (<1 ft.
difference between draft and depth), but there are four times the number of
restricted boats under B at the higher index levels. Figure 19 illustrates these

relations. The 25 maps in the Neighborhood Boat Accessibility Atlas show the
ievel of accessibility for each boat under Option A.

Restricted boats are clustered spatially: three trafficsheds account for 38
percent; eight others represent 40 percent; and 23 to 26 additional iocations
include 22 percent, under both Options A and B. The general distribution of
restricted boats, expressed as a percent of trafficshed boats, in low (1- <3),
medium (3- <10), and high (> 10) concentration categories, is mapped in Figure
20. Four trafficsheds -- Trailer Estates West, Bay Isles/Longbhoat Key Moorings,
Bowlees Creek, and Mt. Vernon and Coral Shores -- have the highest
concentrations of restricted boats (44 percent, A; 49 percent, B). The seven
trafficsheds which have medium concentrations (34 percent, A; 28 percent, B) are:
Tarawitt, Buttonwood Harbor, Hudson Bayou/Harbor Acres, Whitaker Bayou,
Trailer Estates East, Whitney Beach South, and Emerald Harbor.
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4. Restricted Channels

Step 2 of the analysis located and identified the lengths of restricted
channel segments in the trafficsheds (Table 15). Ten percent (28,680 ft.) of the
waterway system resiricts boat traffic under Option A: the length of restricted
channels is four times the amount (117,829 ft.) under Option B (Table 16). All
levels > 1 ft. were lumped for anaiysis purposes into a general restriction class.
The somewhat restricted class (<1 ft.) was excluded since <1 ft. was within the + 1
ft. resolution of the data, and minimum depths which equal vessel draft at milw
would be considered operationally navigable under prudent pilotage.

Characteristics Qption A (0 MLLW Datum) Qption B (-1 MLLW Datum)
Length (R) Total (%) Length {ft) Total (%)
iUnrestﬁcted 251,242 89.75 162,093 57 .91
Restricted 25,680 10.25 117.829 42.09
Total 279,922 100.00 279,922 100.00

Table 18: Channel access to Sarasota Bay

There are significant differences in results between Options A and B (Figure
21). Twenty percent of all trafficsheds under A have no restricted segments; that
declines to 5 percent under B. The number of trafficsheds with low and medium
(<9.9) percentages of restricted channels doubles from A to B; conversely,
locations with a high (> 10) percentages of restricted channeis decline to half from
B to A. Relatively few trafficsheds require channel improvements under Option A,
while many more locations do so under B. The general distribution of restricted
waterways for Options A and B is shown in Figure 22. The 25 maps in the
Neighborhood Channel Restrictions Atlas show levels of restrictions for channel
segments in all the trafficsheds under Option A.

Tabie 17 examines maintenance dredging impacts under Options A and B
as reflected by the required depth and relative amounts of dredged material that
must be removed to provide unrestricted access. Under Option A, a 1 ft. cut will
satisfy 70 percent of the dredging requirement; 2, 3 and 4 ft. dredging depths
satisfy 14, 11 and 4 percent of the needs, respectively. Conversely, a 1 ft. cut
satisfies only 23 percent of the Option B; deeper dredging is required to satisfy
most boat access needs.



Trafficshed Location Channel Restricted  Lengths {Depth, ft.} Totat .
Number 11t 21t 3t 4t Length (ft.)
3 Whitney Beach North 176 66 - - 242
4 Whitney Beach South 360 - - - 380
6 Emerald Harbour 1424 99 - - 1523
8 Tarawitt 1519 2033 1149 374 3245
9 No Name 313 - - - 313
10 Buttonwood Harbor 385 34 28 - 447
11 Bay istes/t_ongboat Key Moornings 632 131 - - 763 i
12 Golf Links 178 - - - 178
13 Chipping 148 - - - 148 !
"4 Wedge 191 - - - 191 |
20 Halyard 7C - - - 76
30 Bird Key 37 125 - - 162
K} | Louise Bayou 118 - - - 118
34 Cherokee Park 123 - - - 123
35 Blue Heron (McClellan Park) 33 - - - 33
37 Hudson Bayou/Harbor Acres 1444 cloy| - - 1745
42 Whitaiker Bayou 982 - - - 582
44 Bowlees Creek 4475 270 - - 4745
45 Trailer Estates East 1163 118 - - 1281 :
48 Trailer Estates West 3382 112 112 - 3606 :
47 Mt Vernon/Corat Shores 6238 §72 - - 7210
48 Paradise Bay 836 - - - 836
49 Cortez 83 - - - 93
52 Putting Green 55 - - - 55
53 Yardam 146 35 - - 181
- All trafficsheds 24551 2466 1289 374 28680

Table 15: Channel depth restricted segments by trafficshed under Option A
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Required Dredge

Relative Amount (%)

() Option A {mliw = 0) Option B (miw = -1) |
1 70.45 23.35 '
2 14.16 3523
3 11.10 33.83 !
4 429 759 |

Table 17: Maintenance dredging options

There are orders of magnitude of difference in the estimated amounts of
dredged material that would be removed under Options A and B (Tabie 18). The
relative impacts, based on numbers of restricted boats, restricted channeis and
required dredging, in the two counties and Town of Longboat Key, are shown in
Table 19. Manatee County has a far greater problem than Sarasota: twice as
many resiricted boats; three to five times the restricted channels; and five times
the required dredging. Sarasota County has a concentration of deeper draft
boats. Therefore, restricted channels double from Option A or B. The Town of
Longboat Key is situated on a barrier island and there are little relative differences
between Options A and B. One infers, therefore, that the mainland trafficsheds
are the source of substantial additional dredging required under Option B. The
foregoing analysis identifies the relative benefits for Sarasota's boating poputation
of managing the waterway within a regional systems framework.

Location Amount ( yd®)
Option A (mliw = Q) Option B (milw = -1}
Sarasota County 4,351 43,755
Manatee County 21.454 117,475

Town of Longhoat Ke 8,837 54,520
E Sarasota Bay Region I 25,805 l 161,230 i
Table 18: Estimated amount of maintenance dredging by jurisdiction
(20 ft. channel width is assumed)
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Location ] Relative Amount { % )
| optionA(miw=0) |  Option B (mitw=-1)
Sarasota County
Restricted Boats 3480 33.98
Restricted Channels 18.35 3182
Required Dredging 18.56 27.13
Manatee County
Restricted Boats 63.16 66.04
Restricted Channeis B3.12 68.37
Required Dredging 83.13 72.84
Town of Longboat Ke
Restricted Boats 42 .87 37.03
Restricted Channels 3383 35861
Required Dredging 3464 33.80

Tabie 19: Summary of restricted boats, channel locations, and
dredging, under Options A and B, by jurisdiction
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IV LOCAL APPLICATIONS

1. Community Waterway Management

A successful regional program must be abie to translate results into
meaningful benefits at the community ievel. Commonly, results are transformed
into implementation by action projects affer the initial work is completed and
findings are disseminated. This section describes a community application that is
already taking place due to local interest in the project’s preliminary findings and
map products. There are many residential waterfront communities that comprise
the shore side of the fifty-one trafficsheds in Sarasota Bay. This pilot application
in Bay Isles illustrates the waterway conditions and management problems facing
shorefront communities throughout the region.

The 680 acre Bay isles community is situated midway on Longboat Key. it
includes 1,267 dwelling units in single-family homes, condominiums, townhouses
and vitlas, a 27 hole golf course, and a resort marina regarded as one of the
largest in Florida. A 3.6 mi. boat channel parallels the perimeter of the community
and is connected to the marina. There are three access channels that connect the
waterway with the open bay. Around the perimeter channel and in the marina are
437 boat slips and hoists. In 1992 there were 252 boats: 50 percent were power
cruisers and another 25 percent were sailboats. There is transient boat traffic
throughout this waterway. In part, this is due to traffic drawn to the resort marina
and restaurant. It also results from the natural attractiveness of the perimeter
canal as a nature preserve and prime fishing locale.

The perimeter canal was created in 1973 by cutting a 50 ft. wide dredged
channel through the mangrove and paralle! to the shoreline. The developer's
intent was to leave a mangrove buffer on the outer edge that would provide
protection to the channel and homes constructed along the canal length. The
outer mangrove buffer has been depleted over time as a resuit of storm action
from the bayside and boat wake from the canal side. Presently, there are large
gaps in the buffer which has led to shoaling of the waterway and shoreline erosion.
The community is concerned about re-establishing the mangrove buffer as a “first-
line of defense” to protect property. Channel siitation and depletion of the
mangrove buffer are two critically important problems facing this waterway
community.
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Pressures from landside development along with increased boat traffic
have created additional problems that are reflected in water quality and habitat
conditions in the Bay Isles trafficshed. Boat wake is washing away soil and sand
which support the roots of mangroves. Contaminants from boats -- discharging of
bilges, exhaust from 2-cycle marine engines, head pumping -- accumulate
because of the low tidal exchange within the canal system. The management
needs which Bay Isles faces are multi-faceted, and a pian to address them must
include: (1) habitat restoration; (2) channel maintenance; (3) traffic management
(signage); and (4) public education.

a. Habitat Restoration

Florida Sea Grant is providing the community with project data and
technical support. This includes holding workshops and inspecting the fieid sites in
order to develop solution strategies and network the community with permitting
agencies and contractors. Habitat restoration is the major focus since it is the
most pervasive issue. The project maps provide a basis for evaluating present
conditions. The mangrove buffer was examined further and changes were
mapped using time sequential aerial photography. Three problem areas have
been defined: (1) a shoreline virtually devaid of mangrove, where wave scour has
deepened the nearshore profile, which requires special sand accretion or
mangrove planting methods to re-establish the buffer; (2) a mangrove area,
devoid of new growth, where plants are progressively dying off due to wash-over
by storm generated waves, unlawful pruning, and contamination; and (3) a
mangrove area, where erosion on the canal shore results from boat wake. The
community is preparing a demonstration project to deal with this issue.

b. Channel Maintenance

The project maps identify areas where maintenance dredging is needed to
accommodate the resident boats’ access to Sarasota Bay. The channel
restrictions analysis provides data on the extent and location of required dredging.
Restoration of the mangrove buffer will make feasible maintaining the perimeter
canal portion of the Bay Isles trafficshed.
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c. Traffic Management

Sarasota County has designated and posted the waterway as an “idie
speed, no wake zone.? There are a plethora of signs and pilings, all of which are
inventoried on the project maps. The community intends to remove abandoned
pilings. [t has received a permit from the U.S. Coast Guard to mark the perimeter
channel with private daybeacons for navigation.

d. Public Education

Community leaders acknowledge that education benefits could be achieved
by publishing and distributing a map of the Bay Isles waterway based on project
information, which would advise boaters of channel depths, seagrass areas, signs,
and shore facilities. An “Environmental Guide for Boaters” has been prepared by
Florida Sea Grant (Appendix 4} which provides thoughtful tips on fuel
management, boat care, engine maintenance, sewage, marine debns, and
recycling, and will be available for distribution. The community plans to encourage
the resort marina to adopt a program to dispose of hazardous and recyclable
materials. These educational activities and outreach products will promote better
boating behavior and improve the quaiity of the waterway.

2. Nature Tourism and Stewardship

Boaters recognize their accountability for actions beyond piloting and
seamanship, such as destruction of seagrass, pollution, and trespassing, since
they are being required to make wise decisions on where or whether to boat for
environmental reasons (Jones, 1993, Flannery, 1996). Research indicates that
boaters care about the environment and will adopt responsible behavior practices
when provided with the right kind of information (Antonini et al, 1990; Antonini et
al, 1994). However, the information that boaters rely on — the NOAA small-craft
chart -- oftentimes, has too little detailed information, is too small a scale, or is out-
of-date (Sisson, 1996). Faced with limited resources to modemize its products,,
NQAA has decided to drop 199 charts from production, including those most
frequently used by recreational boaters in southwest Florida (Queeney, 1995;
NOAA, 1996; NRC, 1994). This lack of information in the hands of the boaters
frustrates efforts to promote stewardship, respect for shore community concems,
and adequate protection of marine resources.

e Speed, No Wake is that speed which is necessary to maintain steerage. Boat docking speed
is idle speed, no wake. Generaliy this is a speed of 1 to 3 miles per hour,
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The maps in the Detailed Inventory Atlas (Figure 8a) provide large-scale,
high-resolution, up-to-date information on bathymetry, channel controlling depth,
boat and facility locations, signs, seagrass, and mangrove. While this report
highlights planning and decision-making applications, the maps also have inherent
public education value. The Atlas maps can be transformed into aerial photomaps
which would provide boaters with easily interpretable information. The maps, also,
can be used to interpret the region’s unique water-based natural, historical and
tourism opportunities. For the thousands who boat in the area, such map
publications would convey an understanding of the boating geography and
appreciation of bay resources, and would help to develop a boating stewardship
ethic. Appendix 5 describes the content of such a nature-tourism publication,
which would focus on “Sarasota’s Historic Barrier Island Waterways and
Anchorage.”
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V. IMPLEMENTATION STRATEGIES

1. Management Guidelines

Maintaining a waterway system requires balancing user needs for adequate
channel depth, with minimizing environmental impacts, while holding maintenance
dredging and habitat restoration costs to acceptable levels. These factors are
interrelated. Cost is determined by volume of spoil, excavation depth, and the
number and location of dredging or restoration sites. Oftentimes, the cost of
maintaining a waterway system may be shared by public and private sources, or,
in the case of private waterways, must be bome exclusively by the canal
community. Expenditures, in either case, must be justified in relating the cost to
be incurred by the canal resident or local taxpayer with the relative benefits that
accrue {o the waterfront community in order to dredge to a navigation depth that
satisfies all boats. The potential impact on sensitive bay habitats, also, must be
minimized since recreational boating relies on a healthy, high quality environment
for fishing, cruising, day sailing, skiing, and nature touring. Where habitat is
severely degraded, it must be restored in order to retain quality baywater
conditions required by waterfront residents and recreational boaters.

Waterways make up the recreational and commercial boating transportation
system of a region. In the pilot study region, two-thirds of these arteries are canals
and basins, many of which were designed to make salt-water-accessible
residential [and. The original dredged depth, oftentimes, depended on the amount
of borrow material required, and not on the provision of adequate channel depth
for navigation. In many cases, finger canals in residential developments were
dredged deep, but entrance channels were minimally improved or even left in a
natural state. Longboat Key Moorings is such an example: the average basin
depth is 20 ft. while the entrance channel controlling depth is 5 ft. Over time,
these canals, basins and entrance channels have either silted in by stormwater
runoff or shoaled from boat wake and storm fetch. Maintenance dredging has
been piecemeal and projects have targeted segments of the waterway system.
Criteria for improving water depth have been based either on the "historic dredged
depth” or an arbitrary depth, i.e., -5 ft. milw. Neither approach has produced
satisfactory results.

The waterway management strategy described in this report provides a
method for fitting channel maintenance to boat draft requirements. This approach
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offers boaters reasonable access while minimizing impacts on surrounding bay
habitats. The strategy's regional framework offers resource planners a method of
prioritizing waterway maintenance by geographic area, such as Sarasota Bay, or
by municipality, county or administrative district. Alternative management
strategies can target trafficsheds with the severest channel restrictions, those
areas with the greatest number of problem-access boats, or both. Evaluations
can identify the locations of the deepest draft boats, and determine the relative
costs and benefits of providing the additional navigation depth for this boat draft
class. And for agencies charged with determining whether permit applications
meet the public good test, this waterway management approach offers a method
for revising the present permit review process, based on single project application,
by allowing for the joint and concurrent evaluation of muitiple requests for channel
maintenance and habitat restoration in a given region.

2. Management System

This project evolved, from an effort solely focused on research, to include
scientific, planning, management, and community outreach functions. As project
activities developed, participants came to realize that not only is a management
system needed, but that the institutional resources and the science and
technology to build such a system are available and committed to its
implementation. There is a growing consensus that increasing and competitive
user pressures must be moderated with a holistic, place-based, regional
management systems approach that allows for protection and use of coastal
waters while stili maintaining the economic vitality of shore communities. There is
concurrence that waterway management should focus on solutions to problems
associated with channel maintenance, habitat restoration, traffic and signage, and
boat maintenance. Such an approach will ensure safe, environmentally
sustainable waterways for the boating pubiic.

A regional waterway management system has been proposed by the
WCIND (Appendix 6). The long-term goal is to preserve the ecological and
recreational values of southwest Florida waterways in a manner that maintains the
widest possible degree of freedom for users. In order to attain this goal, the
following supporting objectives are being proposed: (i) fit channel maintenance to
boat draft requirements; (ii) minimize impacts on surrounding bay habitats; (iif)
prioritize and evaluate management aitematives on a regional basis; (iv) develop
map and other information products for boaters and shore residents to encourage
environmental awareness and stewardship by users of the neighborhood waters
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and boat access channels; and (v) empower waterway communities and boating
organizations to take an active role in managing their waterways. These
objectives can be pursued through a combination of management tools, with a
focus on: (i) acquiring the necessary information on waterway and user
characteristics in order to map and evaluate boat access needs; (ii) providing
waterway communities with technicat support to develop local management
implementation strategies,; and (iii) disseminating map and guide products to
waterway residents which foster stewardship and environmentally responsible
boating practices.

Development and implementation of these management tools can be a joint
effort between the West Coast Inland Navigation District (WCIND), the Florida
Sea Grant College Program (FSG), the Florida Department of Environmental
Protection (FDEP), and the Florida Cooperative Extension Service (FCES). Local
govemments, local waterway communities and boating groups are recognized as
critical players and should be encouraged to participate.

The WCIND Comprehensive Waterway Management Plan provides the
necessary regional, institutional framework for implementing such a system in
southwest Florida (Appendix 7). WCIND networks through liaison staff to provide
Manatee, Sarasota, Charlotte and Lee counties with resources for technical
support in waterway planning and funding for construction and maintenance of
public access projects through its Waterway Development Program.

Fiorida Sea Grant (FSG) offers the science and technical support of the
state university system to carry out field bathymetric surveying, boat and facility
census-taking, GIS inventory and evaluation, and regional waterway planning
functions. FSG marine extension staff can work with the FDEP regional field staff
to carry out local site technical evaluations for habitat rehabilitation. FDEP, also,
can coordinate permit reviews on a regional scale. The Florida Cooperative
Extension Service (FCES) can perform pubiic outreach and community service
functions. These include publication and dissemination of map and guide products
to boaters and shore residents, and technical support to waterway communities in
local planning and site evaluation through the Florida Yards and Neighborhoods
Program.



3. Immediate Applications

There are three ways in which the results of the pilot project can be applied
immediately to improve waterway conditions in Sarasota Bay.

a. Disseminate Findings to Governments and
Communities

Presentations and workshops should be offered to the state regulatory
agencies (FDEP, Florida Department of Community Affairs), local governments
(Sarasota County, Manatee County, City of Sarasota, Town of Longboat Key) and
to residential waterfront homeowner associations and boat clubs in the region.
The FCES can assist with organizing these meetings, which should focus on
providing an explanation of the waterway management program, its products and
services. The products available to local communities can include trafficshed
maps which portray existing conditions of boat accessibility (Figure 14) and
channel restrictions (Figure 15), and regional maps of general bathymetry and
habitat (Figure 8a). Services can include technical support through the FCES
Florida Yards and Neighborhoods Program for planning habitat restoration and
traffic management, and promoting best boat maintenance practices.

b. Generate Local Action Projects

The Option A approach should be adopted to design channel maintenance
based on boat draft requirements for normal tide conditions (0 ft. milw datum).
This approach provides reasonable access while minimizing impacts on
surrounding bay habitats.

Five trafficsheds account for 44 percent of the access-problem boats and
65 percent of the restricted channel segments. These are priority problem areas
that require immediate attention, and include: Bowlees Creek, Trailer Estates
West, Mt. Vemon/Coral Shores, Tarawitt, and Bay Isles/l.ongboat Key Moorings.
Bowlees Creek and Trailer Estates West recently have been dredged to -5
MLLW, channet restrictions are eliminated in these trafficsheds. The Mt.
Vernon/Coral Shores case is an especially critical situation due to restricted
depths in the long, narrow entrance channel and the tendency of boaters to seek
altemate routes to deeper water in the surrounding seagrass meadows. Tarawitt,
one of the earliest built multiple finger canal systems situated on the barrier island,
is plagued with severe silting due to stormwater runoff. Original :8 ft. depths have
been reduced to an average 2 ft. miiw.
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Bay isles (see Section IV1) has multipie problems, the most immediate is
restoration of the barrier mangrove strip. Restoring this habitat will reduce
shoaling in the adjacent perimeter channel. This habitat restoration work should
commence as soon as possible. A navigation sighage plan is being implemented.
Work should begin with waterfront home owners and the marina management to
promote environmentally-responsible boat maintenance practices. The FCES
Florida Yards and Neighborhoods Program staff can assist with this community
conservation effort.

¢. Incorporate Waterway Management into the Planning

Process

A major planning issue facing southwest Florida is how to balance
population growth and coastal development with conservation and management of
baywater resources. Most of the region's residents live on or near the coast,
barrier islands, bays and rivers, and it is anticipated there will be increased on-the-
water recreation and added pressure for marine recreational facilities. Increased
use intensifies competition which adds pressure for management in order to
prevent conflicts among competing users, to insure privacy, and to protect scarce
resources and sensitive habitats. The information contained in this study, and
subsequent waterway surveys, should be incorporated into the planning process,
in order to designate marine use areas and recognize maintainable navigation
access as a scarce and high priority component of providing for water access and
for water dependent activities.

The geographic information systems (GIS) technology is a powerful
instrument for site analysis and regional evaluations. Local planning and natural
resource staff should be encouraged to acquire the skills and equipment that will
enable them to utilize the information developed in this pilot project, and to perform
local trafficshed planning and management applications. FSG can provide in-
service training to assist with this local community institution-building prccess.

4. Improvements in the Methodology

A critical element of information for waterway management is up-to-date
and accurate information on boats, their characteristics and locations. The pilot
project relied on field-based boat census-taking which is expensive and time-
consuming. The Florida vessel registration data base, the only available
statewide census of boats, was originally designed as an accounting system to
levy fees and to determine vessel ownership, and it contains inconsistencies
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which limit its present use for planning and management purposes. These
inconsistencies can be removed and the data base can be transformed into a
planning instrument. Appendix 8 summarizes the rattonale for this action, and
suggests information which should be retained, removed and added.

The decision to adopt changes in the vessel registration form is taken at the
state level, but the implementation is based on support at the county level in the
Tax Collector's Office. State officials in charge of vessel registration have agreed
to consider revision of the form and have suggested that such a revision be tested
in a pilot county. The WCIND, as the regional tax district authorized to maintain
public waterways in southwest Florida, should sponsor this revision of the vessel
registration form. The four tax collector offices in the district should be contacted
to determine which counties are willing and able to participate. Sarasota and
Manatee counties should be considered prime candidate locations for the pilot
since project data cover these areas. In subsequent years, the revised form
should be used annually throughout the district in the four counties of the WCIND,
and the boat information should be updated in the waterway management system.
Local planning staff can assume this responsibility once they have received in-
service training and have access to GIS equipment.

5. Develop Products for the General Public

The resource planning information, contained in the four atlases
accompanying this report, should be transformed into maps and photomaps for
the public. The atlas information is large-scale and up-to-date, and can provide
boaters and shore residents with the kind of information needed to make wise
management decisions on where and whether to boat in given localities. Detailed
(large-scaile) maps can be compiled and printed for individual trafficsheds and
distributed through waterfront homeowner associations and boat clubs. Semi-
detailed (intermediate-scale) maps can be prepared for larger areas and
distributed through boat clubs, marinas, shore restaurants and businesses. A
proposal to produce 4 pilot maps is included in Appendix 9. A proposal for a
nature-tourism map with text and iliustrations is included in Appendix 5.

Product research indicates that ortho-photomaps provide boaters with more
easily interpretable and useable information (Antonini et al, 1994). Orthophotos
combine the image characteristics of a photograph with the geometric qualities of
amap. The U.S. Geological Survey will begin to make available orthophotoquads
for southwest Florida in January 1997. Resotution will be 1-meter and photo
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images can be produced at 1:12,000 scale. Orthophotos should be used as the
mapping base in all future waterway management surveys.

6. Project Completion Schedule

Work began in June 1996 on Phase 2 of the Project, which covers the
remainder of Sarasota County, from the Siesta Key bridge south to the Charlotte
County line. Phase 2 will be completed by December 1997.

The remaining work in southwest Florida can be completed as follows:

Phase 3, Manatee County (Cortez bridge north to the Hillsborough County line;
Phase 4, Charlotte County; and Phase 5, Lee County.
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VI EXECUTIVE SUMMARY

1. Background

Inland coastal waterways of the United States, since 1960, have been
transformed along much of their length by recreational boating and fishing, and by
accompanying tourist and residential uses. Florida's coastal popuiation has
increased 169 percent since 1960, from 4.8 to 12.8 million, four times the national
rate. Seventy-nine percent of Florida's population lives within this coastal zone.
The number of recreational boats in Florida, between 1973 and 1989 grew by 176
percent. Today (1995) there are an estimated 750,000 registered vessels in the
state, and tourists pilot or trailer another 300,000 into the state each year. In
southwest Florida, the number of boats has increased by three times the national
rate. Coastal population pressures and unprecedented boating intensities are
stressing these water bodies. The region’s near-pristine baywater environment is
now ecologically threatened by the continuing wave of development.

A unique element of the coastal development process has been the
creation of thousands of miles of dredged canals, basins and access channels.
These waterways were dredged to provide waterfront access for residential
developments. In many instances, the original dredged depth depended on the
amount of borrow material required, and not on the provision of adequate channel
depth for navigation. Finger canals were dredged deep, but entrance channels
were minimally improved or left in a natural state. Over time, these waterways
have either silted in by storm water runoff or shoaled from boat wake and storm
fetch. Maintenance dredging has been piecemeal and projects have targeted
segments of the waterways. Criteria for improving water depth have been based
either on the historic dredged depth or an arbitrary depth. Neither approach has
produced satisfactory results.

Waterways include arterials, coilectors and residential canals and basins.
In barrier island coastal locations, waterway boat traffic is governed by the
relationship of boat draft to water depth. Boat access is by ramp, private dock,
marina or permanent mooring. Unrestricted access from trip origin to open water
is uncommon. Source areas of boats - trafficsheds -- are connected to bays by
access channels, which may pass through ecologically sensitive grass and hard-
bottom areas. Boat traffic adjoining these habitats may create management
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problems. Issues of special concern are channel siltation, boating safety, wildlife
protection, and habitat restoration.

There is a need to maintain a viable waterway system in the face of
mounting shoreside and boating pressures. Recreational boating and fishing
make significant contributions to the Fiorida economy, but these activities are
dependent upon a healthy, high quality environment. This report presents a
geographic information system (GIS)-based method for planning and managing
regional waterway systems. A pilot application of the methodology, carried out in
Sarasota Bay, provides an example of how boat traffic can be managed in ways
that reduce stress on surrounding natural habitats and waterfront communities.
The methodology is consistent with prevailing state and federal coastal policy
initiatives and offers an integrated, place-based approach to boat traffic
management which may be applicable in other coastal areas.

2. Waterway Analysis

The GIS analysis is undertaken at large-scale, small-area and high-
resolution in order to provide sufficiently detailed resuits for regional analysis and
local community applications. Section aerials at 1:1,200 scale are used to locate
boats, facilities, signs and channel centerline. Two types of habitat information —
seagrass and mangrove -- are incorpeorated into the GIS analysis. Boat draft and
water depth information are collected to the nearest foot resolution.

The USGS 7.5’ digital shoreline is updated by photo interpretation methods.
Bathymetry includes NOS digital files at 1:10,000, COE centerline field surveys at
1:1,200 - 1:24 000, and centerline boat channel field surveys at 11,200 scale,
Project maps portray depth in two ways. as arcs showing centertine controlling
depths at 1 ft. increments representing waterway boat channels; and as pelygens
corresponding to bay-wide depth areas. The polygon topology is compiled by two
methods: a bay method, which processes the 1:10,000 scale digital NOS depth
information from open bay locations where most water depths exceed boat draft
requirements, and where channel depth constraints to navigation are minimal; and
a trafficshed method, which processes the 1:1,200 scale field survey information
for residential canals, basins and access channels, and where minor variations in
bathymetry translate into serious navigation problems.

Boat and facility information from an on-the-water census is compiled into
GIS coverages. Boat information includes type, length, age and draft; facilities are
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described by accessibiiity, type, berthing, and services. All boating-related signs
are located by GPS methods and inventoried in a GIS coverage.

The geographical analysis evaluates the relationship between boat draft
and channe! depth for each vessel in each trafficshed in order to measure boat
accessibility and channel restrictions. An examination of the resuits of this
trafficshed analysis provides a strategy for evaluating the functionality of the
regional waterway system and for prioritizing maintenance and remediation of
system channel components.

Boat accessibility is a five step evaluation: (1) a network of boat traffic
paths is created in all the trafficsheds; (2) the water depth of each path segment in
the network is entered into the channel data base as an attribute of that segment;
(3) a boat path is traced representing the most likely route each boat would travel
from its point of origin to the open bay; (4) the water depth of each segment is
noted, and the shallowest depth that each boat would traverse is recorded, and
becomes an attribute of each individual boat in the data base; (5) the shallowest
depth is compared to the draft of the boat. As a result of this boat accessibility
evaluation, if the boat draft is less than the shallowest depth, then the boat is
considered not restricted. If, however, the shallowest depth is equal to or less
than the boat draft, then, the boat is considered restricted according to the
systems' design criteria. The accessibility rating for each boat is plotted on maps.

Channel restrictions is a three step evaluation: (1) all boats are linked
with each segment in every pathway leading from each boat trip's origin to the
open bay exit of the trafficshed; (2) the drafts of all those boats is noted, and the
maximum draft of that group is recorded for each channel segment; and (3) the
maximum boat draft is compared to the depth of the corresponding channel
segment. The difference between the deepest draft boat and the depth of the
segment -- referred to as channel restriction - identifies the depth of dredging
required for that segment to accommodate the deepest draft boat that would
traverse it. As a result of this channet restrictions analysis, if the draft of the
deepest draft boat is less than the depth of the channel segment, then, that
segment is classified as not restricting any boats. [f, however, the draft of the boat
is greater than the segment’s depth, then, that segment is deemed as restricting
that boat. The rating for each restricted channel segment is plotted on maps.

Alternate scenario methods are used to assess a range of decision
options influencing waterway management. One method is an accessibility index
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which evaluates the ratio of boat draft to channel depth. Each boat's accessibility
is classified relative to the shallowest segment of its access channel leading to the
open bay. A boat may be: (1) somewhat restricted, if its access channel depth
(ACD) = vessel draft (VD); (2) restricted, if its ACD > 1 ft. shallower than VD; (3)
severely restricted, if its ACD > 2 ft. shallower than VD; or (4) blocked, it its ACD >
3 ft. shallower than VD. Evaluation of a trafficshed's boat population by
accessibility classes uncovers boat-channel relationships that affect the magnitude
and geographic extent of channel improvement needs.

A second analysis provides for evaluating boat accessibility under norma/
or befow normal tidal conditions. An additional foot of clearance is added to take
into account "below normal” tidal conditions (there were only 16 daily occurrences
of this condition in 1995).

Map products are presented in four ways: (1) regional characterization,
1:24 000 scale, showing color-shaded bathymetry (as 15 zones, 1 ft. resolution),
seagrass, mangrove, boats, facilities, and signage; (2) detailed inventory, 1:4,800
scale, including color-shaded bathymetry (1 ft. resolution), supplemental 3 ft.
contours, centerline controlling depth, boats, facilities, signage, seagrass, and
mangrove; (3) neighborhood boat accessibility, 1:4,800 scale, showing levels of
boat accessibility to open bay; and (4) neighborhood channel restrictions, 1:4,800
scale, showing the location and extent of channe! depth restrictions at 1 ft.
intervals.

3. Regional Results

Sarasota Bay is a 35.3 sq.mi. area consisting of 32.5 sq. mi. of open bay
and 2.8 sq. mi. of trafficsheds. Twenty-three percent of the open bay is <3 f1.
deep; another 20 percent is 3 to 6 ft. deep. Fifty-seven percent of the open bay is
relatively deep water > 6 ft.) which is adequate for all boating activities. There
are over 8 sq. mi. of seagrass meadows and about 3 sq. mi. of mangroves.
Trafficsheds represent only 8 percent (2.8 sq. mi.) of the bay, but their shoreline
locations and close proximity to mangrove and seagrass make these boat source
areas of special environmental concem. Much of the boating activity which takes
place on the bay comes into direct contact with these sensitive bay habitats, due
to the locational geography of the trafficsheds and the origin-destination pathways
of the boats. Five percent of the seagrass in the region (0.4 sq. mi.} is situated in
these trafficsheds, and 28 percent of the mangroves (0.8 sq. mi.) is located there
as well.
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There are 5 types of trafficshed systems in the bay: (1) finger canal or basin
with one access channel; (2) muitiple finger canals and/or basins with one or more
access channel(s); {(3) shoreline channel with one or more access channel(s); (4)
shoreline channel linked to multiple finger canals, basins, streams and/or creeks,
with one or more access channel(s); and (5) natural stream or tidal creek with one
access channel. Simple shoreline canals have the largest proportion of sensitive
habitat areas, followed by complex shoreline canal systems and multipie finger
canals. Both natural creeks and single finger canals contain negligible natural
habitat areas. Trafficshed channels, on the average, have relatively deep water:
12 percent are < 3 ft., 37 percent are 4 - 5 ft., and 51 percent are > 6 ft. Boat
accessibility problems are due to limited channel segments with restricted depths.

Restricted boats are evaluated under normal tide (0 mliw datum, Option
A) and below normal tide (-1 ft. mllw, Option B) conditions. There were 4,552
boats using Sarasota Bay in 1992. Most boats have unrestricted access (87
percent, Option A., 73 percent, Option B). There are 532 restricted boats under A,
and roughly double the number, 1,213, under B. This doubling of the restricted
boats, from A to B, is reflected by the two lower index levels (<1 ft. difference
between draft and depth), but there are four times the number of restricted boats
under B at the higher index levels. Restricted boats are clustered spatially: three
trafficsheds account for 38 percent; eight others represent 40 percent; and 23 to
26 additional locations include 22 percent, under both Options A and B.

Restricted channels also are evaluated under Options A and B. Ten
percent (28,680 ft.) of the waterway system restricts boat traffic under Option A;
the length of restricted channels is four times this amount (117,829 ft.) under
Option B. There are significant differences in these results. Twenty percent of all
trafficsheds under A have no restricted segments; that declines to 5 percent under
B. The number of trafficsheds with low and medium (<9.9) percentages of
restricted channels doubles from A to B; conversely, locations with a high (> 10)
percentages of restricted channels decline to half from B to A. Relatively few
trafficsheds require channel improvements under Option A, while many more
locations do so under B.

Maintenance dredging under Options A and B reflect relative amounts of
dredged material that must be removed to provide unrestricted access. Under
Option A, a 1 ft. cut will satisfy 70 percent of the dredging requirement; 2,3, and 4
ft. dredging depths satisfy 14, 11 and 4 percent of the needs, respectively.
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Conversely, a 1 ft. cut satisfies only 23 percent of the Option B; deeper dredging is
required to satisfy most boat access needs.

4. Community Waterway Management

A community application in Bay Isles, Longboat Key, illustrates how project
results can be transformed into action projects at the local level. This 680 acre
community includes 1,267 dwelling units, a 27 hole golf course, and a resort
marina. A 3.6 mi. boat channel parallels the perimeter of the community and is
connected to the marina. There are 437 boat slips and in 1992 there were 252
boats. There is transient boat traffic throughout this waterway, due to the resort
marina and restaurant, and the natural attractiveness of the perimeter canal as a
nature preserve and prime fishing locale. The outer mangrove buffer which
originally protected the perimeter channel has been depleted and this has led to
shoaling of the waterway. Other landside pressures have created additional
problems that are reflected in water quality and habitat conditions. Boat wake is
washing away soil, and contaminants from boats accumulate because of the low
tidal exchange within the canal system. The management needs include: habitat
restoration; channel maintenance; traffic management (signage); and public
education.

Florida Sea Grant is providing project data and technical support to the
community to evaluate present waterway conditions. A local demonstration
project is being developed to restore critical areas of the mangrove buffer. The
project’'s channel restrictions analysis provides data on the extent and location of
required dredging; this will be initiated once the restoration work stabilizes the
vegetative buffer. Sarasota County has designated and posted the waterway as
an idle speed, no wake zone. The community intends to remove abandoned signs
and pilings. Work is underway to remark the perimeter channel with navigation
day beacons. Community leaders acknowledge that education benefits could be
achieved by publishing and distributing a map of the Bay Isles waterway based on
project information, which would advise boaters of channel depths, seagrass
areas, signs, and shore facilities.

5. Management System
A regional waterway management system is proposed, the long-term goal
of which is to preserve the ecological and recreational values of southwest Florida

waterways in a manner that maintains the widest possible degree of freedom for
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users. In order to attain this goal, the following supporting objectives are
proposed: (1) fit channel maintenance to boat draft requirements; (2) minimize
impacts on surrounding bay habitats; (3) prioritize and evaluate management
alternatives on a regional basis; (4) develop map and other information products
for boaters and shore residents to encourage environmental awareness and
stewardship by users of the neighborhood waters and boat access channels; and
(5) empower waterway communities and boating organizations to take an active
role in managing their waterways. These objectives can be pursued through a
combination of management tools, with a focus on: (1) acquiring the necessary
information on waterway and user characteristics in order to map and evaluate
boat access needs; (2) providing waterway communities with technical support to
develop local management implementation strategies; and (3) disseminating map
and guide products to waterway residents which foster stewardship and
environmentally responsible boating practices,

Development and implementation of these management tools can be a joint
effort between the West Coast Inland Navigation District (WCIND), the Florida
Sea Grant College Program (FSG), the Florida Department of Environmental
Protection (FDEP), and the Florida Cooperative Extension Service (FCES). Local
governments, local waterway communities and boating groups are recognized as
critical players and are encouraged to participate.

6. Recommendations

1. Disseminate findings through presentations and workshops to the state
regulatory agencies (FDEP, Florida Department of Community Affairs),
local governments, and to residential waterfront homeowner associations
and boat ciubs in the region.

2. Design channel maintenance projects based on boat draft requirements for
normal tide conditions (0 ft. milw datum). This approach provides
reasonable access while minimizing impacts on surrounding bay habitats.

3. Address boat access and channel restriction problems in the priority
problem trafficsheds: Bowlees Creek, Trailer Estates West, Mt.
Vernon/Coral Shores, Tarawitt, and Bay Isles/Longboat Key Moorings.
There areas account for 44 percent of the access-problem boats and 65
percent of the restricted channel segments.
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incorporate waterway management into the state, region, county and local
planning process by designating marine use areas and recognizing
maintainable navigation access as a valuable and high priority requirement
for water dependent activities.

Encourage the State to revise the present permit review process by
ailowing for the joint and concurrent evaluation of multiple requests for
channel! maintenance and habitat restoration in a given region, for those
permit applications which adhere to rigorous waterway management
systems criteria as described in this report.

Provide local staff with GIS training and equipment so that they may service
local trafficshed planning and management needs.

Sponsor changes in the Florida vessel registration data base in order to
transform this information into an effective waterway planning and
management resource.

Publish and distribute information contained in the atlases which
accompany this report into maps, photomaps and nature-tourism brochures,
in order to promote stewardship through a better understanding of
environmental history and boating geography of the region.
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Data Inventory
for
Waterway Management System:
Big Sarasota Bay, Florida

Introduction

Information contained in this report was obtained and prepared by Dr. Gustavo A.
Antonini (Principal Investigator) and Paul Box (Ph.D candidate), Department of
Geography, University of Florida, Gainesville. Research was conducted under the
Florida Sea Grant College Program (FSG) with support from the National Oceanic
and Atmospheric Administration, Office of Sea Grant, U.S. Department of Commerce,
Grant No. NA 89AA-D-SG053, West Coast Inland Navigation District (WCIND), and
Sarasota County Natural Resources Department, in cooperation with Sarasota Bay
National Estuary Program.

Big Sarasota Bay, from Cortez bridge (north) to Siesta Key bridge (south), is a 34
square mile area. There are 83 miles of waterways which are used by recreational
boats as arteries in traversing these bay waters. The waterway system contains
three elements: arterials (inlets and the Gulf intracoastal Waterway), collectors, and
trafficsheds. Trafficsheds are source areas which contain 95 percent of the berthed
recreational boats and represent 64 percent of the waterway channels, canals and
basins.

This report presents information on boats, moorings, facilities, signage, site
characteristics, boat and channel restrictions, and required dredging to provide boat
access from trafficshed to open bay under several options (for an explanation of
analytical procedures see Preliminary Results, Waterway Management Project:
Sarasota Bay Pilot Study, G.A. Antonini and P. Box, WCIND and FSG, January

1996).

Boats, moorings and facilities information is based on a field on-the-water census
conducted between December 1991 and April 1992. Canal depth is from a center-
line canal survey taken May 1992. Signage data are from a May 1993 survey.
Survey data were plotted on 1:2,400-scale section aerials and transformed into
geographic information system (ARC/ANFQ) files. Mangrove and sea grass
information are from Southwest Florida Water Management District and the Florida
Marine Research institute. Sea grass information was updated based on
interpretation of color infrared aerial photography.



Trafficsheds

There are 49 trafficsheds (boat source areas) in Big Sarasota Bay. Their locations
are shown in Figure 1 and listed in Table 1. Summary data are given for combined
trafficsheds (TNo. 88). Information also is reported for Open Bay (TNo. 0) and Study
Area (TNo, 99).

Boats

There are 4,552 boats, excluding dinghies, in the study area (TNo. 99). Boat types
are reported as: row, sail, speed (including personal watercraft), power, recreational
fish, commercial fish, other (ferry, dredge, tug, barge, cargo salvage, safety/law
enforcement, survey, floating home or office, pilot, excursion, research). Information
for each boat type includes count, percent and draft (average, maximum, minimum,
and standard deviation [measure of variability]).

Facilities

There are 2,297 boating facilities in the region. Facilities are reported as: residential
(both single and multi-family), marina/yard/club (including high-dry), motel (hotel)/
restaurant/shop, anchorage, other (industrial, government, charter, brokerage,
commercial). Forty-one locations are unclassified.

Moorings

The region includes 7,058 boat moorings. These include wet 'slip, hoist/dry-stack,
beached/Miocked, trailer, ramp.

Signage

There are 968 boat-related signs (both permitted and un-permitted). All signs in the
water and along the waterfront in the boaters’ view are included in this inventory.
Signs are group into the following classes: commercial, manatee-related, navigation
(channel, cabte, bridge), piling, recreation (art:fclal reef, water sport), sea grass, other
(anchor, crime, pollution). .

Site

Site characteristics include the physical and biological features of the water body.
They are presented in area (square feet) or length (feet) or as percentages. Area
measurements are given for surface water, sea grass, mangrove and tidal (mangrove
area plus water area less than -1 ft mliw). Water and sea grass area also are
expressed as a percent of each water depth class in 1 ft. increments. Percentages



relate to the trafficshed. Boat channel (canal) and shoreline length, and depth, are in
feet. Entrance channel depth is the controlling depth measured at the time of the
survey (May 1992). Standard deviation refers to the range of variability in the
average canal {(channel) depth. Canal (channel) depth also is expressed as a
percent of each water depth class (in 1 foot increments).

Restrictions

The ability of a boat to access the open bay from a trafficshed is directly related to the
relation of vessel draft to channel depth. Option A is based on normal tidal
conditions, where 0 ft. = mean lower low water, while Option B refers to abnormal

tidal conditions, where -1 ft. = mean lower low water. Boat count is the number of
restricted boats under either option (it is also expressed as the percent that the
trafficshed represents of Big Sarasota Bay (region). Channel iength is the number of
feet of restricted channel under either option (expressed also as the percent that the
trafficshed represents of the region). There are 533 restricted boats (11.71 percent of
the total) under Option A, and 1213 restricted boats (26.65 percent). under Option B.
Restricted channels represent 10.25 percent of all trafficshed channels in Option A
and 42.09 percent under Option B.

Required Dredge
These are estimated amounts of maintenance dredging and assume a 20 ft channel

width at the centerdine channel depth. The amount is expressed as a volume
measure (cubic ft) and percent that the trafficshed represents in the region.
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Figure 1: Trafficsheds Index of Sarasota Bay
2



DDA LEAEGON - E

Name (Location) Jurisdiction
Bradenton Beach North Manatee County
Bradenton Beach South Manatee County
Whitney Beach North Longboat Key
Whitney Beach South Longboat Key
General Harris Lengboat Key
Emerald Harbour Longboat Key
Guif Bay Basin Longboat Key
Tarawitt Longboat Key
No Name Longboat Key
Buttonwood Harbor Longboat Key
Bay Isles/Longboat Key Moorings Longboat Key
Golf Links Longboat Key
Chipping Longboat Key
Wedge Longboat Key
Birdie Longboat Key
Bowsprit Longboat Key
Ranger Longboat Key
Halyard Longboat Key
Boat Name Lanes Longboat Key
New Pass Lagoon Longboat Key
City island/New Pass Channel Sarasota City
City Island Southeast Sarasota City
St. Armands/Coon Key North Earasota City
North Lido Lagoon Sarasota City
Sarasota Yacht Club Sarasota City
Coon Key South Sarasota City
Otter Key Sarasota City
Bird Key Sarascta City
Louise Bayou Sarasota City
Hanson Bayou Sarasota City
Spring Creek (Cherckee Park) Sarasota City
Cherokee Park Sarasota City
Blue Heron (McClellan Park) Sarasota City
Hyde Park (McClellan Park) Sarasota City
Hudson Bayou/Harbor Acres Sarasota City
Marina Jacks/stand Park Sarasota City
Quay Sarasota City
Library Channel Sarasota City
Centennial Park Sarasota City
Whitaker Bayou Sarasota Cily
Bowlees Creek Manatee County
Ttailer Estates East Manatee County
Traller Estates West Manatee County
Mt. Vernon/Coral Shores Manatee County
Paradise Bay Manatee County
Cortez Manatee County
Mallard Lane (McClellan Park) Sarasota City
Putting Green Longboat Key
Yardam Longboat Key

Table 1. Trafficsheds in Big Sarasota Bay
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Location: Omg —m-m-.-ﬂ— ZQE vmwm o:m:—.—ﬂ— Jurisdiction: WNHNMO—NOE Trafficshed : Nu
Boats Moorings Facilities
(excluding dinghies) Draft{ft) Wet Slips: : 83 Residential: 10
Number Percent . U .
. Average Max Min Std. Dev. Hoist / Drystack: 63 Marina/YardiClub : | 1
ow ! i TS T T
m ! . . : Seawall: |~ MoteliRestaurant/Shop{ 1
Sail : “ .89 : 1.2¢: ¢
f 371 120% | 289 : 5} 1 ——— Anchorage: |
Speed : | 107 [ 346% | 253 3 ) 0.78; ; Beached/Blocked: 229 Other 5
Power : _ 136 _ 0% | 344 | 3 i 0.59 ._.-mm_onm 3 t
Recreational Fish; _ 24 T8 % | 32 3 1 0.83 xm:._u-m‘ ................... c-_n_nmmma!.._“_
Commercial Fish: | [ . Total: | 358 Total: [ 14
Other: O R T W N b
Total: [ ""306  100.0% ]  3-80 | 51 1 0.79; Signage
j Commeraiat: |~ :
squarefeet ¢
Manatee:
Site: Water Area : 3591711 [ 5
Seagrass Area: _ 0 Navigation _ ................ 27
¥
Water Seagrass Canal Mangrove Area] 0 Piling : _|
Area Area Depth : . —
Tidal Area: ; 165394 Recreational: |
Feet Percent| Feet Percent: Feet Percent feet Seagrass: i
o 4% | of am Channe Length [ 153 Oths
. ; . Shoreline Length : 10727 ,
1: . 1] 1:{ g | B e, [ 38
| 32 {000 0 Average Canal Depth : 10.00 Total Signage: 38
Nu_ &.qm N m. o-g N . m ° mﬁama gggg : _.-...:....:...t.il-.&”&.
u“_ 4T 3 coo 3:i 0 Entrance Channel “_
“"—llww'm “ m\..:.-uum-.&y b “ m o
5{ 280 | s{""0bo ; 5:: 0 Restrictions: Required Dredge:
6] 273 | 6+ 000 : 6:{ 0 St count: Option A 5 Option B . Option A Option B
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Appendix 2

Boat and Facility Census Data Forms



FLORIDA SEA GRANT COLLEGE aGR

Building 803, IFAS 0341, University of Florida, Gainesville 32611 - 0341
{804) 392-5870 Suncom §22-5870

SARASOTA BAY BOAT TRAFFIC PROJECT

BOAT CENSUS
IDENTIFICATION _
Date - [ime
Boat ID facility ID Irafticshed ID
Aerial 1D
Vessel Name Hailing Port
State Reg. No. Seqm iD
Manufacturer (Model)
Boat Photoagraph Roll No. Print{s)/Slide(s)
CHARACTERISTICS
Length (ft.) Draft (ft.) Derelict Vessel (Y/N)
<18 : Condition (I/PRU/MY —
. 16-25 Estimated Age Beached (Y/N) ]
___ 26-39 1990+ Afloat (Y/N)
__ 40-65 80-89 Submerged (%)
65 =<197
USE
___ Mother __ Mother ID ___ Satellite
___ Recreational ___ Residentia) ___ Commercial __ Government
TYPE
Dinghy Ferry (Taxi)
Power Type (Lo/Hi) Predge
Sail Tug
Row Barge
In Water Cargo
Row, Canoe, Kayak Fishing
Sailboard . Head
Daysailer Bay
Racing Gulf
Cruising Bay/Gulf
Speed (Runabout) ‘ Salvage
Bass, John, Skiff, Safety/Law Enforcement
Utility (Open) Survey
Spartsfisherman Fioating Home (Qffice)
Power Cabin Pilot
Power Trawler Excursion
Power Houseboat Research
Ftoatboat Other (Specify)
Personal Watercraft
RENTAL _ (Y/N) FOR SALE __ (Y/N) Broker
Phane

Fiorida ABM University, Flarida Atlantic Uni\;ersiw. Florida Institute of Technology, Flarida International University, Florida State }Jniversiw,
University of Central Flarida, University of Florida, Universlty of Miami, University of North Flarida, University of South Florida,
University of West Flarida.

The State University System of Figrida is an Equal Qopartunity Affirmative Action Emplayer.



SARASOTA BAY BOAT TRAFFIC PROJECT
FACILITY CENSUS

IDENTIFICATION

Date Tim

Facility ID raff1c;hed 1D

Aerial ID Seqment 1D

Name

Address Telephone

Facility Photograph Roil No. Print(s)/Slide(s}

ACCESSIBILITY

Marked Entrance Channel ({Y/N) .

Entrance Channel Contrl, Depth Dockside Contrl. Depth
Observed (ft.) Observed (ft.)
Date Date
Time Time
Wind Dir. - Wind Dir.
Wind Vel. Wind Vel.

Corrected (ft./miw) Corrected (ft./mlw)

FACILITY TYPE (may be more than one category)

Badd

PERMANENT BERTH CHARACTERISTICS

Size

Single-Family Anchorage
Multi-Family Industrial
Club Government-—xvvnqxh
- Marina Charter
Yard Brokerage
High=-Dry Ramp (motorized craft}
Restaurant/Shopping Ramp (non-motorized craft)
Motel/Hotel Other (Specify)
Number

3

Status Condition

TYPE: In Water - Seawall, Dock, Pier, Alongside Vessel {indicate if mooring
whips used); On Land - Beached B]ocked Hoist(davits), Hi-Dri, Trailer.
NUMBER (numer1ca1 count). SIZE (boat 1ength class [ft. ]) 1 (<16), 2 (16-25),
3 (26-39), 4 (40-65), 5 (=>65). STATUS: Y (occupied), N (unoccupied).
CONDITION: Y (useable), N (unuseable).




FLORIDA SEA GRANT COLLEGE

Building 803, IFAS 0341, University of Florida, Gainesville 32611 - 0343
(904) 352-5870 Suncom 22-5870

TRANSIENT BERTH CHARACTERISTIC$

Type Size Number Status Condition

TYPE: In Water - Seawall, Dock, Pier, ATongside Vessel (indicate if mooring
whips used); On Land - Beached Blocked, Hoist (davits), Hi-Dri, Trailer.
NUMBER (numerical count). SIZE (boat length class [ft.]): 1 (<16), 2 (16-25),
3 (26-39), 4 (40-85), 5 (=>65). STATUS: Y {occupied),-N (unoccupied).
CONDITION: Y (useable), N (unuseable).

ANCHORAGE CHARACTERISTICS
e

Type Size Numbey

TYPE: P (permanent], T (transient). NUMBER (numerical count).
glzs (boat length class [ft.]): 1 (<16), 2 (16-25), 3 (26-39), 4 (40-65),
(=>65). '

OTHER BOAT SERVICES

Deatership (Specify)

Water Ice _
Shorepower Bottled Gas

110v 220v Pumpout

Telephone - Showers

FueT Laundry

Gas Restaurant

Dizsel Snacks
HauTout Radio Watch

Lift Cap. (tn.) Launching Ramp

Forklift Paved {Y/N)
Engine Repair Empty Trailers in Lot (No.)
Hull Repair Parking Lot
Marine Supplies Spaces
Groceries




Appendix 3

Trafficshed Class Listings by Location and Land Use



Appendix 3. Trafficshed class listings by location and land use

1. Finger canal or basin with one access channel
A.  Maijnland

a. Residential Use
33 Spring Creek
34 Cherokee Park
35 Blue Heron
50 Mallard Lane
36 Hyde Park

b. Residential/Commercial/Public/Other
39 Quay
40 Library
41 Centennial Park
43 Stephens Point

B. Barrier sland :

a. Residential
32 Hanson Bayou
20 Halyard
19 Ranger
16 Bowsprit
53 Yardam
52 Putting Green
15 Birdie
14 Wedge
13 Chipping
12 Goif Links

7 Gulf Bay Basin

b. Residential/Commercial/Public/Other
27 Sarasota Yacht Club
22 New Pass Lagoon (soft shoreline)

2. Multiple finger canals and/or basins with one or more access channel(s)
A. Mainland
a. Residential Use
47 Mt. Vemon/Coral Shores
b. Residential/{Commercial/Public/Other
38 Marina Jacks/island Park
B. Barrier Island
a. Residential
4 Whitney Beach South



5 General Hamis
8 Tarawitt

b. Residential/Commercial/Public/Other
6 Emerald Harbour

C. Mid-Bay island

a. 30 Bird Key
Shoreline channel with one or more access channel(s)
A.  Mainland

a. Residential

48 Paradise Bay :
b. Residential/Commercial/Public/Other
49 Cortez
B.  Barier island
a. Residential
51 missing name and data sheet
9 No Name
b. Residentia/Commercial/Public/Other
1 Bradenton Beach North
2 Bradenton Beach South
23 City island/New Pass Channel
24 City Island Southeast
25 St. Amands/Coon Key North
26 North Lido Lagoon
28 Coon Key South
29 Qtter Key

Shoreline channel linked to multiple finger canals, basins, streams and/or tidal
creeks with one or more access channel(s)
A.  Mainland
a. Residential
37 Hudson BayouHarbor Acres
b. Residential/Commercial/Public/Other
44 Bowlees Creek
45 Trailer Estates East
46 Trailer Estates West
B.  Barmierisland
a. Residential
10 Buttonwood Harbor
11 Bay Isles/Longboat Key Moorings
21 Boat Name Lanes



5. Natural stream or tidal creek with one access channel
A. Mainland
a. Residential
b. Residential/Commercial/Public/Other
42 Whitaker Bayou
B. Barrier Island
a. Residential _
31 Louise Bayou
b. Residential/Commercial/Public/Other
3 Whitney Beach North



Appendix 4

Publication: Environmental Guide for Boaters



Dr. Bus Antonini
Flovida Sea Grant Exiencion Speeialist
University of Florida
Baineaville, Fl 32811



Whafs the Problem "!
m SW Florida fortunate

local waters have not degenerated to levels of
distress seen elsewhere |

Lake Erie, Chesapeake Bay, San Francisco Bay
cost millions to clean up and rehabilitate

= Pressures growing

population, coastal development, boating & fishing

m Still time
= We're taking actions!

Improving sewage treatment plants, upgrading
septic systems, coping better with stormwater
runoff, containing oil spills, cutting down
pollution |

= Boaters becoming involved too



What can boaters do ile

What's the law, and what's common-senss

~ ® Fuel management

= Engine maintenance

= Sewage

= Boat care

= Marine debris

= Recyeling

= Other tips on thoughtful
boating



Fuel Management &
Engine Maintenance

= What's the law !

No discharge of oil and fuel into marine waters

Boats over 26' must display an "0l Discharge s
Prohibited” placard

= What's the penalty?

Fine - $20,000 per day per occurrence, plus
costs of environmental clean-up, plus
any forthcoming damage ¢laims

= What causes spills
Sloppy engine maintenance and repair
Careless fueling habits
Discharging oily bilge waste
Improper disposal of oil products



= Tips to avoid oil & fuel spills

Tune and operate your engine at peak efficiency
Keep pan under engine and wipe up drips and spills

Know fuel capacity before “topping off” tanks and
don't overfill

Fix fuel or oil leaks immediately
Check lines and hoses for deterioration or chafe
Dispose of all hazardous waste properly




= Tips to improve efficiency and
reduce fuel consumption

Boat preparations before heading out
Clean hull bottom

Tune engine |

Check propeller and match to boating conditions
Balance load and watch weight

Teip planning before heading out

Check the tides
Watch the weather

- While under weigh
Use mid-range throttle settings - not max
Avoid excessive idling
Have sails? Use them whenever possible



Sewage Disposal
m What's the law !

[llegal to discharge untreated sewage anywhere
within the three-mile territorial limit

" What's the penalty ?
Fine - $2,000 for illegal discharge of sewage

m What's allowed ?

Installed toilet (Marine Sanitation Device, MSD)
must be Coast Guard-approved design to either

(A) hold sewage for disposal ashore, or (B) treat
sewage before discharge

= Boat sewage

degrades water quality

introduces disease-causing microorganisms
depresses oxygen levels as sewage decays

fecal count of 14/100 ml closes shellfish beds
fecal count of 200/100 ml closes swim beaches



MSD Systems
m [llegal direct discharge

This is “history” - don't continue to operate this
w av PEMETaNn RlWEATaERE H

m Portable llead “Porta I’oth"

‘Holds about 25 flughes
Don't dump overboard

= Holding tank - no discharge
Can only discharge to shore facility | -

Good where pump-out available
Good for no discharge areas




MSD Systems

= Holding tank - overboard

discharge
Option “A”

Option “B"

Y-value position

Must direct sewage to holding tank and be
locked or secured in that position
According to USCG, plastic wire-ties are
acceptable securing devices



MSD Systems
® Treatment Method

Heats, chlorinates, digests, “sanitizes” sewage
EPA-certified (low bacteria count)

Legal to dump overboard within 3-mile limit,
except in “"No Discharge Areas” (Destin, Fl.)

Lectra/San Type

= Holding Tank Additives

Treatment “Lectra/San” MSD requires additives
Optional overboard MSD does not require additives
but additives help control tank odor
Don’t use additives that econtain: formaldehyds,
formalin, phenol, alcohol, chlorine bleach

(some RV products contain above chemicals which
kill fish and damage marine life)



MSD Systems

= Sanitary Hoses
Use heavy duty vinyl type designed for sewage
All other types permeats odor through hosewsll
Pour vinegar into bowl and pump seawater out
- before leaving vessel idle

= Pump-Out Stations in
Charlotte County

Lemon Bay AL
Stump Pass Marina (697- 3600)
Cape Haze -
Gulfwind Marine at Palm lsland (697 2161)
Bocs Grande

Miller's Marina (964-2283)

Punts Gorda

Fishermen's Village (575-3000)

Riviera Marina (639-2008)




Boat Care in the Sllp

= Washing e a3
Scrub and rinse frequently - ;———%ﬁ%

Without soap | | AR
‘Use soap only when necessary ¢ o O S
Only phosphate-free, Qo
biodegradable soap : -

Use alternative products

e

g

= Sanding and Ollippig
Don’t let it reach the water

Use dust bag on sander
Sweep and vacuum debris

T T S R S



Pamhng, Varnishing &
Epoxying

= Protect yourself

Carcinogenic ingredients can mpacf your health!
Wear gloves, goggles, respirator

= Protect the environment
Wipe up spills and drips
Tarp work area
Reuse thinners and solvents
Dry-out paint in cans before disposing in trash

® Under-water maintenance

Use environmentally friendly (green) bottom paint
Avoid soft self-sloughing paint that adds
contaminants to bottom sediments

- Try hard-finish paint - can serub slime off without
taking off paint
Avoid raising colored plumes when cleaning bottom
Don't abrade the surface



Marine Debris

B ' D AT D
What's the law ! TFe
rd

Boat over 26" must display MARPOL trash placa
Boats over 40'must display placard and have
onboard written Waste Management Plan

I1legal to throw anything overboard 3 miles of land
Illegal to throw plastic overboard anywhere

= What's the penalty ?
Fines - up to $25,000 in civil penalties
$50,000 in criminal penalties and up to
5 years in jail

= How can you help ?

Reduce plastic taken aboard

Use recyclable containers

If plastic goes overboard, if possible, retrieve it
If you see plastic in water, retrieve it

Bring all trash ashore and dispose of properly



Recycling and Recovering

m Lead acid batteries

The law - must be disposed of properly: by
exchanging old for new, or by recycling
The penalty - $1,000 fine for improper disposal

your old
bateries

® Freon (CFCs)

The law - deliberate venting prohibited
Only certified technicians may purchase freon and
service units



® Fuel and Lube Oil

Don’t mix with anything, otherwise considered
hazardous waste |

Don't dispose of in dumpster

Uncontaminated fuel and oil can be recycled - take
to collection center or service station

= Filters

Drain fue! or oil
Take filters to recycling center

m Antifreeze, Transmission
Fluid, Solvents

Considered hazardous waste
Keep in separate labeled plastic containers
Dispose of at hazardous waste facility



Other Tips on Thoughtful
Boating

= Be a knowledgeable boater

Take a boating education course

= Help with waterway cleanups

m Make a commitment to

keeping Florida waters clean
Take the Florida Boaters and Anglers Pledge

Thank you!



Appendix 5

Proposal: Sarasota’s Historic Barrier Island

Waterways and Anchorage



NATURE-TOURISM PUBLICATION:
SARASOQOTA'S HISTORIC BARRIER ISLAND WATERWAYS AND ANCHORAGE

A Background

The Southwest Florida Anchorage Management Project (Anchorage Project) began
in July 1995 as a S5-year partnership effort by the Boaters’ Action and Iinformation
League (BAIL), the Florida Department of Environmentai Protection (FDEFP), the
Florida Sea Grant College Program (FSG), the Southwest Florida Regional Pianning
Council (SWFRPC), and the West Coast Inland Navigation District (WCIND). The
Anchorage Project is based on the premise, supported by prior research, that a “non-
regulatory” approach to anchorage use is a realistic management option if boaters
practice stewardship and make wise choices on where and how to boat, so as to
minimize negative impacts on waterways and shore communities.

The project has developed a Guidebook and Supplement as mechanisms to develop
this stewardship ethic. Other education materials are needed, however, to increase
boater awareness of the negative effects of poor use choices on the quality of the
recreational experience. Prior research indicates that a better understanding of the
environmental history and boating geography of our waterways and anchorages
wouild instill stewardship, which in tum would sustain water quality, contribute to safer
boating and encourage wise resource use practices. The proposed nature-tourism
publication provides the basis to address these needs on the barvier islands and
waterways in the City of Sarasota.

B. Objectives

The overall objective of the proposed publication is to produce nature-based tourism
maps of Sarasota’s historic barrier island waterways and anchorage which convey an
understanding and apprecuatlon of the area's boating geography

The specific objectives are:

(1)  to characterize the present bio-physical conditions of the waterways and
anchorage (bathymetry, signage, bottom sediments, sea grass) and shore
facilities (docks, marinas, parks, ramps). and

(2) to present historical and resource management interpretations that give
boaters information to more fully enjoy Sarasota’s barrier istand natural and
cuitural amenities, and foster an appreciation for the coastal development that
has accurred in the area. :



C. Products

There are two products: -

(1) Camera-ready copy for producing one multi-color publication, 24" x 34" in size,
containing large-scale aerial photomaps of waterways and anchorage with
selected theme maps and nature tourism text and ilustrations. (This will be
similar to the National Geographic Society occasional map supplements. A
good example is the September 1995 Hawaii issue.) :

(2) 5,000 copies of item (1) printed on water-proof, tear-resistant paper and foided
-accordion-style. .

D.  Distribution
This nature-tourism publication will be publicized and d:stnbuted by the FSG
Extension Service.

E. Project Area

The study area includes barrier islands, bay islands and intervening bays, basins,
channels and canals adjoining the Gulf Intracoastal Waterway from New Pass to Big
Sarasota Pass, including Crty Island, Lido Key, St. Armands Kay, Otter Key, Coon
Key and Bird Key.

F. Photomap

The Otter Key anchorage and environs (Sarasota Yacht Club to South Lido Park) witl
be depicted on a fuil-color photomap. The aerial photo base will be 1995 normal color
photography, 1:2,400 (1" = 200°) scale, 24" x 28" in size. The aerial photo portion will
show upland areas and boat docks extending into the water.

The map portion wiil be compiled using Geographlc lnfonnahon System (GIS)
technology. It will be based on FSG 1993 field surveys of bay water and marine
habitat and will include:

(1) bathymetry, as shaded 1' graduated light to dark biue colored depth
zones with dashed red contours at 3' intervals

(2) centerline controlling depth, at 1’ intervals, as line-colored segments

(3) sea grass and mangrove, as hachured patterns

(4) Dbottom sediments, as point symbols

(8) signage, as point symbols

(6) boating facilities {clubs, ramps, dinghy landings, etc.), as point symbols

2



Small-scale map and aerial insets will show the site's location on Florida’s west coast,
the anchoring locale, and approach channel conditions.

G. Nature-Tourism Modules

A series of explanatory historical and environmental interpretations will be prepared to
show the changing character of the City of Sarasota’s barrier island waterways and
anchorage. These modules will help to establish the baseline of information which will
sensitize boaters to make wise choices on boating practices.

(1) Barrier Island Environmental History
a. Purpose:
demonstrate how environmental history has conditioned site quality and
the anchoring experience
b. Tasks: ‘
(i) depict the evolutionary changes over the past 100 years in the New
Pass.- Big Sarasota Pass shoreline and barrier island chain
(ii) highlight anchorage habitat changes from (a) dredging, (b) filling, (c)
boating, (d) shore development
(iii) identify how these changes are affected by boating and shore activities
c. Graphics:
(i) maps and aerials showing the area’s development: 1883, 1937, 1953,
1995

{2) Anchoring Conditions in the Dredged Basin
a. Purpose: ‘
characterize bay bottom conditions resulting from dredging so that boaters
are aware of limiting anchor-holding conditions
b. Tasks:
(i) describe suction dredging operation which created deep water basins
by obtaining fill for adjoining Lido Key
(i) describe process of storm water runoff which leads to deposition of
flocculated silt-mud sediments
(iii) characterize holding ability of various types of anchors in flocculated
sediments
¢. Graphics:
(7)) map of waterways and anchorage showing natural and dredged
areas
~ (i) map of bottom sediment type
(iii) underwater photo of flocculated sediments {(diver's arm extended
into material to armpit to illustrate poor-holding characteristics)



3)

(4)

Experiencing Nature at Otter Key and South Lido Park

a.

Purpose:

provide an interpretive guide to historic changes in the ecology of upiand

and tidal areas to promote seif-guided nature touring using non-motorized

dinghy

Tasks: _

(i) map and describe native and exotic habitat changes from 1883 to
1995

(i) discuss development impacts (actual, avoided) of proposed
waterfront development schemes

(iii) describe the creation of the County park and its intended purpose

Graphics:

(i) maps (1883 and 1995) showing changes in native and exotic
habitats

(i) map of Ringling Isles showing planned plats

(iii} 1948 aerial photo showing lot-line scarring of vegetation

{(iv) map of nature-touring routes and attractions between Otter Key’

and Lido Key

Protecting Fragile Sea Grass Habitat to Ensure Quality Boating and Fishing
Experiences

a. Purpose:

describe how sea grasses have diminished in area and declined in quality

as a result of coastal development and boating pressures

Tasks:

(i) measure the area of sea grass reduction between 1948 and 1995,
relate fo dredge-and-fitl and residential waterfront development

(i) determine the change in sea grass quality by comparing the extent
of prop scarring in 1948 and 1995; describe boating practices which
reduce these impacts ' _

(iii) describe the role of sea grasses as marine nursery grounds and
their importance in ﬁsh productivity '

Graphics:

(i) map of sea grass changes (areal extent, prop scarming) in Sarasota
Bay (Ringling bridge - Siesta bridge) area between 1948-1995

(i) photo example of “yankee tracks" and map identifying prop scarring
vulnerable locations

(iii) underwater photos of sea grass habitat (juvenile fish, invertebrates
and vertebrates) illustrating importance in estuarine food chain



(5) Sources
The following historical sources wilt be uilized:
1] USCGS/NOS, hydrographic (H) and topographic (T) surveys: 1883, H
- and T, 1:20,000; 1926, T, 1:10,000; 1953, H, 1:10,000
(i) USACE, hydrographic survey, 1913, 1:45,000
(ili)  Ringling Archives, oblique aerials, 1926 and 1937, 1:20,000 (approx }
(iv)  National Archives, vertical aerials, 1945 and 1948,1:20,000 (approx.)
{(v) FDOT, vertical aerials, 1969, 1:24,000
(vi) Sarasota Historical Resources, State Archives, McCarthy Collectron
miscellaneous photos

H. Allocation of Funds

This s a fixed price contract. It covers the costs of preparing camera-ready copy and
printing 5,000 copies of the nature-tourism publication “Sarasota's Historic Barrier
isiand Waterways and Anchorage.”

- Funds provided to the University of Florida Sea Grant Program will be for a total of
$19,287, and will be in two instaliments: an initial payment of $10,000 within 60 days
of the award of the grant; and a final payment of $9,287 within sixty days of receiving
samples of Project Deliverable (ltem 2), or by the end of the grant period whichever
occurs first,

. Grant Request Budget
Salary
Preparation of Camera-ready Copy, 0.8 man-months $ 2,400
Materials (photo deveioping'. maps, eic.) $ 100
Printing
Multi-color map, fiat size: 36 x 24 folded to finish size: 6 x 8, :
waterproof, tear-resistant paper, 5,000 copies $15.869
Subtotal Grant Direct Costs $18,369
Subtotal Indirect @ 5% $ 918
Total Grant Cost $19,287



Sea Grant Matching Funds®

Salary
G.A. Antonini, P.l., 2.0 man-moriths

Subtotal Match Direct

Subtotal indirect @ 16.9

(negotiated off-campus extension rate)

Total Match

*Source: NOAA/National Sea Grant Program

Grand Total Project Cost

(WCIND Grant Request plus Sea Grant Match Funds) |

$16,542

$16,542 -

$ 2,796

$19,338

$38,625
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Appendix 6

Memorandum of Agreement Relating to a Regional

Waterway Management System



MEMORANDUM OF AGREEMENT
AMONG

THE FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION
FLORIDA SEA GRANT COLLEGE PROGRAM
FLORIDA COOPERATIVE EXTENSION SERVICE
AND
WEST COAST INLAND NAVIGATION DISTRICT

Relating to
A REGIONAL WATERWAY MANAGEMENT SYSTEM
Article |

Whereas, it is recognized by all pames that the waterways of Southwest Florida -have high
recreational and ecological value and are subject to a wide variety of uses; and

Whereas, it is recognized by all parties that significant use is by recreational vessels traversing
sensitive bay habitats while navigating to varied destinations; and

Whereas, it is acknowledged by all pmﬁes that a management framework is needed now to deal
with issues and problems associated with increasing use; and

Whereas, all parties have the common goal of preserving the recreational and ecological values l
of Southwest Florida waterways in a manner that balances vessel access with respect for shore
community concerns and adequate protection of marine resources; and

Whereas, all parties recognize the benefit of comprehensive planning and associated regional
project review for public safety and resource preservation; and

Whereas, all parties are desirous of creating a regional management framework for Southwest
Florida that uses science and extension education to fashion environmentally acceptable ways of
maintaining boat access in bays and estuaries.

NOW, THEREFORE, in accordance with the purposes of this Memorandum of Agreement, the
parties hereto agree to work together in implementing a standardized regional approach to
waterway planning, permit review and project application, utilizing methodologies being
developed by the Florida Sea Grant Program, the Florida Cooperative Extension Service, and the
West Coast Inland Navigation District.



Memorandum of Agreement
Southwest Florida Waterway Management
Page 2 of 2

Article I]
A. This agreement shall become effective upon execution by all parties.

B. This agreement may be terminated at any time by mutual consent, or any party may withdraw
by providing 60 days written notice to all other parties.

C. This agreement is intended to include the watemé.ys of Manatee, Sarasota, Charlotte, and
Lee Counties.

D. This agreement provides an effective avenue for pursuing changes to existing laws, rules, or
policies that are determined to be problematic. Although encouraging appropriate changes in
support of the principals in Article I, this agreement in and of itself in no way waives or
modifies any existing laws, rules, or policies governing the activities of any party.

E. Local governments and local waterfront community organizations are recognized as critical
players and are encouraged to participate.

IN WITNESS WHEREOQOF, THIS Memorandum of Agreement has been executed by the -
undersigned duly authorized parties on , 1996. ‘

Department of Environmental Protection

Virginia B. Wetherell
Secretary

Florida Sea Grant Coliege Program

James C. Cato, Ph.D.
Director

Florida Cooperative Extension Service

Christine Taylor Stephens, Ph.D.
Dean for Extension

West Coast Inland Navigation District

Charles W. Listowski
Executive Director



Appendix 7

WCIND Comprehensive Waterway Management Plan



West Coast Inland Navigation District
COMPREHENSIVE WATERWAY MANAGEMENT PLAN

EXECUTIVE SUMMARY

The evolution of the West Coast Inland Navigation District as the local sponsor for the
Intracoastal Waterway construction, operation, and maintenance, now requires a
concentrated focus on improvements to this waterway transportation system. The
federally authorized project, associated passes / inlets between the Gulf of Mexico and
bay / inland waterways, and public channelways serving as the local infrastructure for this
system are in need of assessment and maintenance. In some instance, physical features
must be installed to adhere to federal and state mandates, or 31mply to allow the waterway
network to function efﬁ01ently

Adoption of this framework document will give the district a formalized comprehensive
plan for management, in compliance with the enabling state legislation and requirements
of the federal project, but also recognizing the immediate and long term needs of the
region. The local waterway infrastructure will function as a system only by setting
standards for development, operations, and maintenance. An emergency management
strategy is a primary element for the comprehensive waterway management plan.

The WCIND Comprehensive Plan will provide: a mission statement, policies and goals,
and objectives to be accomplished within an initial five year period. Amendments to this
plan may be adopted during an annual review. The plan will facilitate the management
process including the following functions: Planning - to deal with the present and
anticipate the future, Organizing - to technically establish authority and responsibility
relationships, Staffing - to ensure that all available resources within the district are used,
Controlling - to technically focus on monitoring, adjusting, and improving performance
by establishing standards, techniques and systems, and Decision Making - to choose the
most appropriate course of action.

The construction of the Guif Intracoastal Waterway segment of the national system was a
substantial commitment by the federal government to the economic base and quality of
life in southwest Florida. The West Coast Inland Navigation District represents the
required local commitment to this investment. The preservation and the enhancement of

this investment has become the most recent charge of the West Coast Inland Navigation
District. .



MISSION STATEMENT

To ensure that federally authorized navigation prbjects be maintained and other
navigation improvements within the District jurisdiction be implemented and maintained
for the public benefit.

96-1 POLICY

The WCIND will coordinate agreements between the A.C.O.E., the U.S.C.G., the
F.D.E.P., appropriate member county, and the Navigation District for the purpose of
preserving, maintaining, and/or enhancing navigation through inlets and passes within the
District jurisdiction.

GOAL 1: To maximize public safety for navigation vessels by providing standardized
conditions, information, and mamtenance of all viable inlets/passes.

OBJECTIVE I: Request W.AM.S. analysis by the USCG of all District channels
not already studied within last five years (to be completed by 09/30/97).

OBJECTIVE 2: Develop and implement an agreement with the U.S.A.C.O.E. to
allow WCIND to supplement funding for federally authorized projects, or
substitute local funding for these designed / permitted projects that may be

unfunded (to be completed by 09/30/97). '

86-2 POLICY

The WCIND will develop and maintain an inventory list of bay and inland public
waterway channels providing the arterial network between the Intracoastal Waterway,
the Gulf of Mexico, and local waters for both commercial and recreational interests.

GOAL I: A regional waterway management system data base including:
® signage
channel characteristics
habitat restoration issues
public channel inventory of W.C.LN.D. priorities for maintenance

OBJECTIVE 1: Waterway Management System Project maps and data that will
be integrated into the FDEP permit review process to allow regional permit
consideration (to be completed by 09/30/98).

OBJECTIVE 2: Implementation of construction projects derived from
data/information compilation, sign removal/install, channel marker installation,
derelict vessel and submerged hazard removal, etc. (to be completed by 09/30/99).



96-2 POLICY, GOAL ! continued

OBJECTIVE 3: Cooperative funding agreements with member counties and
FDEP, PR.T.F.,, and US. A.C.O.E. Sec. 1135 programs.

96-3 POLICY

The Navigation District will develop and maintain a program for the management of
dredged spoil material within the regional jurisdiction.

GOAL I: A long range plan for dredged material disposal to facilitate channel
maintenance projects.

OBJECTIVE 1: Creation of a regional spoil site inventory base map.

OBJECTIVE 2: Deveiop legal contracts for public and private arrangenients
to provide temporary and permanent sites for material management.

GOAL 2: Emergency plan for dredge material management resulting from a hurricane or
other crisis event.

OBJECTIVE I: DeveIOp' agreements with U.S.C.G., U.S. A.C.0.E,, state and
local governments.

96-4 POLICY

The WCIND will provide a waterway documentation to member counties indicating
economic benefits of the Intracoastal Waterway to the region.

GOAL 1: To redefine “commercial use” of the waterway by including recreational
boating and associated marine industry in the definition.

OBJECTIVE 1: Commission economic study (to be completed by 09/30/97)
OBJECTIVE 2: Solicit legislative support

GOAL 2: To include commercial fishing and other commercial uses in the “commercial
use” definition held by the federal government.

OBJECTIVE I: Economic study
OBJECTIVE 2: Legislative support

GOAL 3. To determine feasibility of participation in the Harbor Trust Fund.



96-5 POLICY

The Navigation District will develop an emergency management plan for necessary
action after hurricane damage or other crisis conditions affect functional uses of the ICW
and associated waterway infrastructure (to be completed by 09/30/97).

GOAL 1: See Policy 96-1

GOAL 2: To develop a procurement strategy with affected member county or counties
for contract removal of submerged hazards in the ICW and other arterial waterways (to be
completed by 09/30/97).

96-6 POLICY

The WCIND will administer the Waterway Development Program (WWDP) with a
primary focus on county navigation improvements and a secondary focus or other “as
needed” eligible projects per statute.

GOAL 1: To provide waterway infrastructure as described in 96-2 Policy

OBJECTIVE 1: Implement a “moratorium” on supplemental funding for marine
enforcement until a member county has an established channelway system (i.e.
official marked channels and speed zones etc.) that is functional including local

ordinances adoption. ‘

OBJECTIVE 2: To assist county governments in the planning and permitting of
official channelways and improvements (see 96-2 Policy, Objective 1).

OBJECTIVE 3: To coordinate environmental education efforts within the region
to ensure that the district resources are maximized for the public benefit and the
projects are directly related to the ICW and associated waterways.

96-7 POLICY

The WCIND will administer a capital improvement program (CIP) to facilitate
enhancement of inlets/passes (both federally authorized and local jurisdiction), and to
provide supplemental or match funding for other capital navigation related improvements
and other related projects as approved by the WCIND Board. =

GOAL I: A funding source to either supplement ACOE project funding, or substitute for
ACOE required funding for planned/permitted federal projects :

OBJECTIVE I: An approved memorandum of agreement between WCIND and
the ACOE



96-8 POLICY

The WCIND will administer projects of regional significance for the public benefit and in
collaboration with county staff when possible.

GOAL 1: The WCIND annual Work Plan measures adherence to state enabling
legislation through qualitative and quantitative budget indicators

GOAL 2: Development of a Waterway Management System
OBJECTIVE 1. See 96-3 Policy
GOAL 3: Regional Anchorage Management Pilot Program

OBJECTIVE I: Regional Harbor Board (FDEP, SWFRPC/TBRPC, WCIND,
FSG, BAIL) . -

GOAL 4: Regional Spoil Management Team
OBJECTIVE 1: See 96-3 Policy

GOAL 5: Next Generhtior; Water Level Measurement System
OBJECTIVE I: Analysis of Lee County installations

OBJECTIVE 2: Installation of platforms for regional coverage throughout
District jurisdiction - eight platforms functional by 09/30/99

GOAL 6: Venice Police special services (Due to extensive land holdings in Venice area)
OBJECTIPE 1: Patrol of Venice Intracoastal Waterway banks and canals
OBJECTIVE 2: Patrol of District lands in Venice area

GOAL 7: Land reclamation projects (property management)

OBJECTIVE 1: Exotic removal and site preparation on District owned lands
OBJECTIVE 2: Survey and security of District owned lands
GOAL 8: Waterway Guide publishing and distribution

OBJECTIVE 1: Update and revise the Waterway Guide, per FS 9B-50 relative to
special districts



96-8 POLICY continued

GOAL 9: Distribution of District funded publications via database strategy

GOAL

OBJECTIVE I: Deliver and record distribution of “Tackle Box Guides”, 12,500
copies by 09/30/97

OBJECTIVE 2: Deliver and record distribution of “Boater’s Guide to Charlotte
Harbor”, 10,000 copies by 09/30/97

OBJECTIVE 3: Deliver and record distribution of “WCIND Guide Map”, 25,000
copies

OBJECTIVE 4: Create and distribute Waterway Management System Maps
region wide by 09/30/98

10: Develop a WCIND Information Management System that is in compliance

with Public Records Management Statutes

96-9 POLICY

OBJECTIVE I: Electronic record keeping
OBJECTIVE 2: Preservation and management of District archives

OBJECTIVE 3: Update air photos, charts, deeds, files, maps, and surveys relating
to the District

The WCIND will resolve all outstanding issues involving the historic District
participation by Hillsborough and Pinellas Counties.

GOAL

1: A final determination by the U.S.A.C.QO.E. that WCIND is no longer

considered the local sponsor for [CW issues in Hillsborough and Pinellas Counties.



Appendix 8
Inconsistencies in the State of Florida Vessel Registration
Data Base Which Limit its Use for Waterway Planning

and Coastal Management



Dr. Gustavo A. Antonini 370 GRI

Department of Geography PO Box 115530
Latin American Cartographic Laboratory Gainesville, FL 32611
Florida Sea Grant Program Office Phone; (904) 392-6233
Mobile Phoue: (941) 374-1766
Research Vessel Phone: (941) 387-8019
FAX: (904) 392-7682
E-mail: ereslag@nervm.nerde.ufl.edu

TO: Commissioner Sue Dudley

Chair, Citizens Advisory Committee
Florida Coastal Management Program
Department of Community Affairs
2740 Centerview Drive

Tallahassee, FL 32399-2100

SUBJECT:  Inconsistencies in the State of Florida Vessei Registration Data Base
Which Limit its Use for Waterway Pianning and Coastal Management

Date: April 3, 1996

This document explains the inconsistencies, limitations and problems associated with
using the State’s vessel registration data for planning purposes. The analysis is based
on my report to the West Coast Inland Navigation District (WCIND) on August 12,

1985, and is an outgrowth of the District's search for boating statistics which it can use

in planning and managing southwest Florida's waterways. The need for more reliable
statewide boating statistics is shared by inlet, beach and navigation districts elsewhere
in Florida, and by the marine industries of the state.

The vessel registration data base is the only available statewide census of boats. It
was originally designed as an accounting system to levy fees and to determine vessel
ownership. As the boating population has grown, however, the demands on this
information source have surpassed its original intent. Counties and municipalities rely
on it as a source of roleback funds through the State’s Boating Improvement Trust
Fund Program, to build and maintain local boating facilities, and to provide for marine
safety. Those coastal counties facing heavy boating pressures levy a surcharge on
renewal registrations to defray these expenses. There is an averriding local need for
accurate information on boats, their characteristics and location, in order to plan and
manage local waterways, and because the alternative of undertaking field-based boat
census-taking is expensive and restrictive in scope.

This memo summarizes the rationale for CAC action. | have analyzed the current

* condition of the State of Fiorida Vesse! Registration Form and suggest information
which should be retained, removed and added (see Table 1).

Equal Opportupity/Affirmative Acuun Instiwtion



Inconsistencies and Limitations in the State Boat Registration Data Base

A boat owner who changes address is required to provide the State with the new
address and check the Address Correction box on the decal renewal form. I the
‘box is not checked, the new address wil not be recorded in the State file.
Example. owner changed address in 1984 from Gainesville to Clearwater but did
not check the Address Correction box; the vessel owner’s address appears as
Clearwater in the county file but Gainesville in the Tallahassee State file

Categories are not mutually exclusive. Example. A common class of sailboat is
auxiliary-powered. The classification allows for: sail (only), inboard, outboard,
but no combination (i.e., sail inboard, sail outboard).

There are limitiess variations in the spelling of manufacturer names. Example:
cheoylee, cheoy lee, etc. This impedes linking the State file with BUC and other
national boat indexing systems, and with marine intemet data bases.

Use
There are 7 general use categories. The only distinctions among “pleasure” are

“pleasure” and “pleasure canoe.” (There are, however, 12 unique commercial
boat classes.) :

Planning Information Not Currently Available in the State Boat Data Base

Location
Street address where boat is located for wet slip boats, or principal waterway
and ramp used by trailered boats.

Characterization of boat into meaningful pleasure boat categories: a.g., row, day
sail, cruise sail, race sail, speed, fish, cabin cruise, etc.

Draft
Sail (fixed keel, centerboard (up/down), power (idie, plane)

Use '
Power engine hours (month/year); sail days (month/year)



Problems With the Current State Date Base for Planning and income
Generation

Estimating Boat Pooulat

Projection errors may occur due to: (i) using county code (where renewal
purchased as surrogate for county of residence; (i) using owner address (where
no cofrection made for address change); (iii) using owner address as surrogate
for boat location.

Boat renewal fees are collected by county tax collector offices. Charges are by
boat length class. There is a base fee levied by ali counties in the State; boaters
who renew their registration in Manatee and Chariotte counties are charged the
State’s base rate. Some counties, as Sarasota and Lee, levy an additional
charge to cover local marine enforcement and safety programs. Boaters may
renew in the county where they reside, or where they boat (which may be a
different locality), or elsewhere in the state.

Summary tables were compiled from the 1992 State file to illustrate these
inconsistencies. Boater address zip codes were grouped by counties (most zip
codes are county exclusive; only a few counties share zip cades). Table 2
shows number of renewals by resident and non-resident boaters in Chariotte,
Lee, Manatee and Sarasota counties. Non-resident renewals account for 15, 14,
11, 9 percent, respectively, of total renewals. Table 3 shows the cross-over by
county residents who register their boats in other counties. Sixty-five percent
(6959 boaters) cross-over between counties within the four-county area; 3764
boaters purchase renewals in counties outside the four counties. Table 3 shows
which counties gain and which lose from each other in numbers of boat
renewals.



Table 1. Suggested Modifications to the State of Fiorida
Vessel Registration Form

Decal Number

Decal Issuance Date

Decal Expiration Date
Florida Registration Number
Vessel Title Number

Hull identification Number
Name and Address of Owner
Owner Birth Date
Manufacturer's Name

10. Model Year

11. Length

12. Commercial Type

woNOOsLON~

Address Correction

Owner Residence and Nationality
Motor Data

Hull

Propulsion

Fuel

UL ol

\nformation Which Should be Added

Vessel Name

Hailing Port

Street Address of Vessel Location {or name of ramp and location of principal
waterbody used by trailered vessel)

Mooring (wet slip, dry stack or hoist, trailer, beached or blocked})
Manufacturer's Model

Draft (sailboat [centerboard up,down), power boat [idle speed, planing speed))
Recreational Type (row, dinghy, sail, speed, fishing, cabin cruiser, other)

Use (power boat [engine hrs/yr], sail boat [sail days/yr]; % weekday, weekend,
winter/spring/summer/fal)

o

NGO



Table2. 1992 Pleasure Boat Registrations (# of boats)

e

Total renewals

13868
53675 7856 61531

Table 3. 1992 Renewal of County Resident Boats in Other Counties (# of boats)

| WCIND District

Boater Registration renewal in other counties
resident
county

Chariotte Lee Manatee | Sarasota |- Other Total
Charlotte 475 47 179 325 1026
Lee 750 61 g2 1959 2862
Manatee 64 42 ] 1228 621 1955
Sarasota 2723 146 1152 859 4880
WCIND 2




Appendix 9

Proposal to UF/IFAS Extension State Major Program Enhancement Award



UF/IFAS EXTENSION STATE MAJOR
PROGRAM ENHANCEMENT AWARD 1996-97

1. Number and Title of State Major Program/4-H Core Program:
FL315: Coastal/Marine Recreation and Tourism in Florida

2. Design Team Leader: Gustavo A. Antonini

3. Goals and Rationale for Enhancement Award:

FL315 calis for the dissemination of information on physical conditions of bay waters
and boating infrastructure to the public (Annual Objective b). Grant funds will be used
to test the adoption and marketability of nature-tourism maps by boaters and
recreational fishermen, to promote baywater resource sustainability, in the face of
increasing, competing and conflicting recraational use and waterfront urban
development. The grant will strengthen this State Major Program as well as add a
waterway management element to the Fiorida Yards and Neighborhoods efforts in
southwest Florida. The project utilizes state-of-the art geographic information system
(GIS) computer technology to compile extension publications.

4. Deliverables

Toa Publish five maps and photornaps as FSG extension builetins showing water

' depth, channel depth, sea grass, mangrove, signage, shore facilities. Four
maps will show detailed characterizations of anchorages and residential
waterways; one map will be a regional depiction of Sarasota Bay. Two maps
will be printed as place-mats, and will be used and distributed by cooperating
waterfront restaurants frequented by local and transient boaters. Two maps will
be distributed to members of boating and shors resident organizations. The
map of Sarasota Bay will be provided to all of the test participants.

b. Identify and contact boater and shore resident organizations in the area, inform
them of the pilot products and proposed future waterway extension bulletins
(source materials are available for an additional 50 waterway communities).

Tests will be conducted in Sarasota Bay which is used by 5,000 resident boaters and

thousands of transient boaters. They are all potential users of the products. Extension

staff in Manatee and Sarasota counties are collaborators in this proposed effort. Other
counties have requested simitar products.

5. Plan of Action for Accomplishing Dsliverables:

a. Contact restaurants, boater and shore resident organizations and invite their
participation. (Several have been contacted and have agreed to participate.)

b. Compife camera-ready black-and-white photomaps and multi-color maps and
print five FSG extension bulletins; distribute as place-mats for use by waterfront
restaurants, maps of residential waterways for use by boaters and shore
residents, and as a regional bay-wide map for ail test participants.

c. Distribute products, monitor use, obtain feedback on adoption and marketability.
(The Design Team Leader and Extension Agent will collaborate on this task).



d. Use feedback on test products to finalize preparation of camera-ready copies of
future extension bulletins of other southwest Florida waterways.

e. Prepare and distribute media releases and promotional flyer on map products.

f. Organize meeting and invite representatives from waterfront restaurants, boating
and shore resident groups in the area, present nature-tourism map and guide
products developed by this project.

6. Guidelines for Assessing Effectiveness of Funding Enhancement for this State Major
or 4-H Core Program:

apgo

a. Responses from boaters using test maps which indicate value of information
presented and willingness to pay for products.
Reorders of place-mats from participating restaurants.
Requests for map products from other waterfront businesses and boaters.
Requests from organizations and individuals in other areas of Florida to prepare
similar extension education map products.
7. Budget _
Grant Request :
Salary (OPS), 250 hours @ $20/hr $5,000
Printing
Place-mats, 5,000 copies, one location 800
Waterway maps, 100 copies 400
Total Grant Cost $6,200
Sea Grant Match
Salary
G.A. Antonini, Design Team Leader, 0.5 man-months $4,136
J. Stevely, Extension Agent, Manatee/Sarasota, 1.0 man-month  $4,000
Travel :
Gainesvile-Sarasota & retumn, 400 mi @ .29/mi = $116;
1 dayftrip x 3 trips = $498 o 498
Printing .
Place-mats, 5,000 copies, second location 800
Telephone 200
Total Match $9,634

8. Signatures (type name beneath signature):

Design Team Leader

Gustavo A. Antonini

Department Chair

James C. Cato, Floridé Sea Grant

Center Director __hotapplicable








