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Executive Summary

The Regional Waterway Management System for Lee County is a collaborative
effort by the Lee County Division of Natural Resources, the West Coast Inland
Navigation District, and the University of Florida Sea Grant Program. The Phase 1
Report focuses on Estero Bay and applies the latest science and technology to address
the region’s waterway management issue—balancing the phenomenal growth of its
boating population with conservation and management of its estuarine resource. The
project devises and uses methods that allow for the simultaneous use and protection of
coastal waters, while still maintaining the economic vitality of coastal communities. This
approach evaluates the human ecosystem (boat user) and waterway system
(environment) jointly, concurrently, and spatially; and is consistent with municipal,
county, Florida Department of Environmental Protection (FDEP), and WCIND goals of
facilitating safe boating and reducing boating impacts on natural resources. The
project's design criteria are: (a) fit channel maintenance to boat draft needs; (b)
minimize impacts on bay habitats; (c) prioritize and evaluate management altematives
on a regional scale; and (d) identify information products, for boaters and shore
residents, that encourage environmental awareness by users of neighborhood
waterways and boat access channels.

The Phase 1 region, Estero Bay, extends from the Collier County Line northwest
to Bowditch Point, and includes Hurricane Bay and the navigable portions of the
Imperial River, Spring Creek, Estero River, Mullock Creek, Ten Mile Canal, and Hendry
Creek. Information is presented in tables and maps for approximately 112 miles of
navigable waterways, 6123 boats, 9624 moorings, 3270 shore facilities, and 1514
boating-related signs. The report is based on regional (1:24,000) and large-scale
(1:2400) mapping of water depth, boat and facility characteristics, signage, and habitat
(sea grass, mangrove).

The waterway management needs of Estero Bay are uniquely defined by the
geography of boat source areas (“trafﬁcsheds”‘); there are waterways with many boats,
and areas with few boats. The relations of (1) concentrations of boats to access channel
length and (2) boat draft to controlling channel depth determine the degree of boat
accessibility and channel restrictions. An understanding of these relations is
fundamenta! to developing and implementing rational waterway management policy.

The report provides a planning tool and decision options to stabilize channel
conditions in order to avoid further deterioration of bay resources. A detailed,
comparative analysis of water depth and boat draft relations, within Estero Bay,

'"The term trafficshed is used to define an area that contains a concentration of boats that use a
common channe!, exciusive to the trafficshed, to gain access to secondary access channels and,
ultimately, to deep, open water. Secondary access channels generally correspond to the *Minor Boating
Channels” shown on A Boaters Guide to Lee County, published by the Lee County Environmental
Services Division.
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provides a comprehensive overview of channel conditions and the geographic
distribution and severity of waterway restrictions. The analysis delineates and
quantifies, at a 0.5 ft resolution, levels of boat accessibility to the open bay, and the
location and extent of channel depth restrictions. Two planning options are illustrated:
(1) normal low tide conditions (2) and below normal (winter Cold Front) conditions. Data
for a third option are presented: (3) adjusting waterway maintenance standards to the
variable draft capability of restricted boats.

Estimated dredging requirements are provided for trafficsheds that contain
waterway restrictions. The 20-foot wide improvement footprint used in the study
conforms with the WCIND “surgical” approach to maintenance dredging adopted for
regional waterway management in southwest Florida in order to minimize environmental
impacts to bay resources.

The study results suggest that channel improvements should be prioritized
according to those waterways and trafficsheds with the greatest need. The trafficsheds
that contain the: greatest numbers of restricted boats are Imperial River, Mullock Creek,
Spring Creek, Siesta Isles, Bayside Estates, Fairview Isles, Estero River, and Imperial
Shores; they account for 75 percent of the boat access problems and 52 percent of the
channel restrictions. Another fifteen waterways (Hendry Creek, Fish Trap Bay 2, Saity
Sam’s Marina, Getaway, Mid-Island Marina, Compass Rose, Port Carlos Cove, Mobile
Home Park, Bonita Beach, Pelican Landing, Palermo Circle, El Sol, Fish Tale Marina,
Laguna Shores, and McLaughlin Bivd) account for an additional 16 percent of the boat
access problems and 16 percent of the channel restrictions. In some cases, such as
Siesta Isles, Bonita Beach, Mid-Island Marina, Salty Sam's Marina, Mobile Home Park,
and Fish Tale Marina, relatively short segments of channel restrictions impede relatively
large numbers of boats: the high benefit-to-cost is an incentive to make channel
improvements at these locations. Several secondary access channels® serve two or
more trafficsheds heavily used by boaters to transit the Phase 1 project area and to
access Gulf waters. The relatively heavy volume of boat traffic that traverses these
arteries will assure them a high priority status when Lee County determines waterway
management policy.

Lee County should consider implementing these recommendations under the
Memorandum of Agreement (MOA) for Regional Waterway Systems Management
(Appendix A). This MOA is designed to offer local governments and local waterfront
community organizations a mechanism to effect regional waterway improvements within
an ecosystem-wide, place-based management approach. The MOA provides an avenue
for pursuing regional permit review and project applications. A comprehensive proposal
for Estero Bay should be submitted to the FDEP for needed maintenance dredging,
based on project results covering Lee County Phase 1 waterways.

2Secondary channels generally correspond to the “Minor Boating Channels” shown on A Boaters
Guide to Lee County, published by the Lee County Environmental Services Division.
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Lee County and the WCIND have an investment in this Regional Waterway
Management System. This system should be maintained and enhanced in order to
respond to the county's growing needs for rapid assessment and comprehensive
geographic analysis of its bay water resources.

The project's database should be updated periodically with countywide boat
information. The WCIND has developed a preliminary plan based on revising the annual
Vehicle/Vessel Registration Form. This plan, to incorporate information on boat type,
draft, and location onto the form, offars a systematic updating method that shouid be
pursued through the County Tax Collector’s Office and the Division of Motor Vehicles.

The bathymetric surveys should be updated, as needed, to identify shoaling
conditions of the waterways. The WCIND is collaborating, through Florida Sea Grant,
with the National Oceanic and Atmospheric Administration (NOAA) Marine Chart
Division in a program to redesign coastal charts for recreational waterway users. There
are opportunities for Lee County to partner with this federal charting agency and thereby
share survey information on a periodic basis.

The Regional Waterway Management System can be strengthened by linkage to
the county's upiand databases, which will facilitate response to more complex issues
that transcend land-water boundaries. For example, sediment sources could be
identified and their relative contribution to waterway shoaling quantified. This would
allow for a more equitable distribution of maintenance dredging costs among agencies
charged with waterway maintenance and those who contribute to shoaling.

The waterway inventory information in the project's Geographic Information
System (GIS) database has value and application beyond the bay water planning and
management results presented in this report. This information should be reformatted
and provided to shorefront residents and boaters in the trafficsheds targeted for
waterway improvements as waterway maps showing channel center-line depths, boat
facilities, and natural resource conditions. (The WCIND and FSG have produced simiiar
maps of anchorages.) This information can sensitize users to the environmental
conditions of the waterways and provide a basis for encouraging stewardship and
responsible boating practices.

The appropriate County department should be provided with the GIS equipment,
software, and training to carry out waterway inventory and analysis, in order to respond
to routine customer requests for information and technical services. The Florida
Cooperative Extension Service and State University System should continue to provide
institutional and professional support.

A measure of the success of the regional waterway management program is
whether technical results are transiated into meaningful benefits for local communities.
A program that includes a strong boater education component will best address the
diverse management needs of Estero Bay. The Lee County Marine Agent, a recentty
created extension education position that is jointly funded by Lee County and the
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University of Florida Sea Grant Program, is a timely resource for the dissemination of
Project results at the local, community level. The Marine Agent can work with interested
waterfront communities to help maintain their waterways. Assistance can be provided in
the form of project data, technical support, workshops, and field site inspections.
Networking the community with permitting agencies and contractors, in order to develop
community-based strategies to restore and maintain their waterway resources, will
increase the effectiveness of the Marine Agent. Boaters, in this fashion, can play an
active, critical role in determining whether to boat in a given area, what type of boating
should occur, and what level of intervention is necaessary.
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1. Introduction

Lee County faces a daunting planning dilemma: how to balance the phenomenal
growth of its boating population with conservation and management of its estuarine
resource. Estero Bay is the focus of the Phase 1, Regional Waterway Management
System for Lee County; a collaborative effort, by the Lee County Division of Natural
Resources, the West Coast Inland Navigation District, and the University of Florida Sea
Grant Program, to apply the latest science and technology to the region’s waterway
management issues.

The waters and adjoining shore ecosystems of Estero Bay are attractive, unique,
varied, and vulnerable to boating pressures. Estero Bay, the location of Florida's first
Aquatic Buffer Preserve, is fringed by expanding commercial and residential
developments. The Bay serves as a mecca for boating enthusiasts; increased boat
traffic and upland development create problems that are manifested in declining water
quality and stressed habitat conditions, such as boat wake that washes away soil and
sand supporting mangrove roots or boat contaminants that accumulate due to low tidal
exchange within enclosed canal systems.

The pressures brought to bear on Estero Bay offer a glimpse of the challenges
that are faced along the entirety of coastal Lee County. The quandary faced by private
citizen users, planners, and elected officials is how to sustain and protect this coastal
ecosystem without isolating people from nature. The Florida Sea Grant approach is to
devise and use methods that allow for the simuitaneous use and protection of coastal
waters, while still maintaining the economic vitality of coastal communities. This
approach is embodied in the report, which evaluates the human ecosystem (boat user)
and waterway system (environment) jointly, concurrently, and spatially.

The report focuses on the technical aspects of waterway management and
provides a planning tool and decision options to stabilize channel conditions in order to
avoid further deterioration of bay resources. A detailed, comparative analysis of water
depth and boat draft relations, within Estero Bay, provides a comprehensive overview of
channel conditions and the geographic distribution and severity of waterway restrictions.
Two planning options are illustrated: (1) normal low tide conditions and (2) below normal
(winter Cold Front) conditions. Data for a third option is presented: (3) adjusting
waterway maintenance standards to the variable draft capability of restricted boats. The
scientific approach presented in the report ensures a rational and objective method of
waterway management.

In situations where dredging is selected as an appropriate management option,
the prescribed dredge depth and width will depend on a number of factors, including
regulatory and historical precedents, potential environmental impacts, draft
characteristics of the present boat population, and cost. Designated controlling depths
that have been established via permitting from the Florida Department of Environmental
Protection (FDEP) may set practical limits to upstream dredge projects. A central tenet
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of the Florida Sea Grant approach is that maintained, signed channels discourage
resource depletion by encouraging boaters to stay within the channels and away from
environmentally sensitive shoal areas. This approach also promotes safe navigation.

Cost, including spoil disposal, is another factor that influences the depth-to-
dredge decision. Some restricted waterways are secondary access channels for which
there is a clear public need to fully subsidize the maintenance of the waterway. Other
waterways are residential canal systems where the maintenance cost should be borne
by local citizen users. The Geographic Information System developed for the project
provides the necessary information to identify where public/private partnerships may be
required to cost-share local waterway restoration or improvement.

Estimated dredging requirements are provided for “rafficsheds™ that contain
waterway restrictions (Appendix D). The 20-foot wide improvement footprint used in the
study conforms with the WCIND “surgical” approach to maintenance dredging adopted
for regional waterway management in southwest Florida in order to minimize
environmental impacts to bay resources.

2. Background

The Phase 1 Regional Waterway Management System for Lee County provides
the scientific base and information necessary to meet the waterway management needs
of waterfront neighborhoods on and near Estero Bay, in a region extending from the
Collier County line northwest to Bowditch Point, including Hurricane Bay and the
navigable portions of the Imperial River, Spring Creek, Estero River, Muliock Creek, Ten
Mile Canal, and Hendry Creek. The Phase 1 area includes approximately 112 miles of
navigable waterways, 6123 boats, 8624 moorings, 3270 shore facilities, and 1514
boating-related signs. Information is presented on boats, channels, and potential
dredging required to provide boats with waterway access from berths to secondary
channels and, ultimately, to deep, open water—the point at which a vessel is no longer
restricted to a channel*.

The report is based on regional (1:24,000) and large-scale (1:2400) mapping of
water depth, boat and facility characteristics, signage, and habitat. A detailed analysis

*The term trafficshed is used to define an area that contains a concentration of boats that use a
common channel. exclusive to the trafficshed, to gain access to secondary access channeis and,
ultimatety, to deeps, open water. Secondary access channels generally cormespond to the "Minor Boating
Channeis” shown on A Boaters Guide to Lee County, published by the Lee County Environmental
Services Division.

*For the purpose of this report, deep, open water—defined as a function of vessel draft—begins
at that jocation in the transit of a vessel, from its berth, beyond which the vessel is no longer restricted to
a channel because of environmental or depth limitations. Deep, open water for some vessels may occur
within Estero Bay and for others in the Gulf. The location of what is considered deep, open water also can
be associated with the aggregated draft characteristics of a trafficshed or a boating region.
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delineates and guantifies, at ' ft resolution, levels of boat accessibility to open bay
waters and the location and extent of channel depth restrictions.

The methodology and objectives of the Lee County Project stem from a pilot
study (Antonini and Box, 1996) conducted by Florida Sea Grant (FSG) and the West
Coast Inland Navigation District (WCIND). The pilot study, designed for southwest
Florida waterways, was a test application of a management system that is consistent
with municipal, county, Florida Department of Environmental Protection (FDEP}), and
WCIND goals of facilitating safe boating and reducing boating impacts on naturai
resources. The design criteria are: (a) fit channel maintenance to boat draft needs; (b)
minimize impacts on bay habitats; (c) prioritize and evaluate management altematives
on a regional scale; and (d) identify information products, for boaters and shore
residents, that encourage environmental awareness by users of neighborhood
waterways and boat access channels.

Results from the pilot study, and from follow-up studies in other areas (Antonini
et al., 1998; Swett ot al., 1999), prompted the Lee County Board of Commissioners to
authorize the evaluation of Lee County waterways. The Phase 1 results presented in
this report provide the County with a rationale and methed for implementing a Regional
Waterway Management System for Estero Bay and its tributaries containing the
following elements: (a) documentation of existing depths; (b) establishment of
maintenance dredging requirements according to user draft specifications; (c)
placement of signs to conform with boat density and traffic patterns; (d) management of
boat traffic based on detailed knowledge of boat distributions and travel routes; () siting
of habitat restoration to protect waterways; (f) regional scale permitting to accommodate
water-dependent uses and to minimize environmental impacts; and (g) educating the
public, using waterway maps and guide materials, to instill stewardship and best boating
practices. A Memorandum of Agreement (MOA), signed by the FDEP, FSG, and the
WCIND (September 26, 1997), provides the required, state-approved framework for a
Regional Waterway Management System that is needed to implement the study resuits
(Appendix A).

3. Information Base

Florida Sea Grant conducted three separate types of on-the-water surveys in
order to obtain: (1) tide-corrected depths of waterway access channels (January—July
1999); (2) the location and characteristics of boats, moorings and related facilities
(January—May 1999); and (3) the location and characteristics of signs (June—July 1999).
Shoreline, generalized land use/land cover characteristics, mangrove and sea grass
information was obtained from the South Florida Water Management District (SFWMD)
and the Florida Marine Research Institute (FMRI1). One-meter resolution, 1994-95 U S.
Geological Survey digital orthophoto quarter quadrangles (DOQQ) in JPEG format were
obtained from the Florida Resources and Environmental Analysis Center
(www.labins.org).




This report presents boat, channel, signage, and habitat information for four
boating regions located within the Lee County Phase 1 project area (Figure 1). The
division of the project area into boating regions is based on the primary routes that
boats are assumed to travel to reach Gulf waters through Matanzas Pass, Big Carlos
Pass, and Big Hickory Pass. Boats are assigned to a primary route to facilitate the
analysis of channel and boat restrictions.

South Estero Bay (Region 1) includes boats from the Collier County line to Big
Carlos Pass. The majority of boats (1656) in Region 1 are routed to Big Carlos Pass
and New Pass, however, 50 boats located in the vicinity of Big Hickory Pass are routed
through that pass. Central/North Estero Bay (Region 2) includes boats on Hendry
Creek, Mullock Creek, Ten Mile Canal, and the Estero River. The primary destination
designated for boats in Region 2 is Big Carlos Pass. Big Carlos Pass Vicinity (Region
3) includes boats located on Estero Island, from Fairview Isles to Big Carlos Pass.
Matanzas Pass Vicinity (Region 4) includes boats on Estero Island from Indian Bayou
to Matanzas Pass, and the area surrounding Hurricane Bay. The majority of surveyed
boats and channels within these regions are associated with trafficsheds. A trafficshed
is defined as a boat source area with a navigable channel that provides access to a
secondary channel® (Figure 1). Secondary channels ultimately lead to deep, open
water—the point at which a vessel is no longer restricted to a channel.

Boat antd channel characteristics are reported for individual trafficsheds. Special
consideration also is given to situations where primary and secondary channels provide
access to two or more trafficsheds or to boats that are not located within a trafficshed.
This situation occurs in every boating region, but is particularly notable in the Matanzas
Pass Vicinity (Region 4), where one-third of all boats have direct access to secondary
channels and, thus, are not associated with a particular trafficshed.

The following presents a general overview of key site conditions.

a. Trafficsheds. The study identifies 47 trafficsheds in the Lee County Phase 1
project area. Eleven trafficsheds are located in Region 1, from the Collier
County line to Big Carlos Pass; three within Region 2: Central/North Estero
Bay; four within Region 3, from Fairview Isles to Big Carlos Pass; and twenty-
nine in Region 4, from Indian Bayou to Matanzas Pass. Table 1 and Figure 2
present regional and summary data on the distribution of boats by boating
region and boat source area, and Appendix D provides details for each
trafficshed.

b. Boats. The boat census observed 6123 boats® berthed on Phase 1 Lee
County water bodies or stored on salt-water accessible parcels (Table 2).

*Secondary channels generally correspond to the “Minor Boating Channeis” shown on A Boaters
Guide to Lee County, published by the Lee County Environmental Services Division.

®This total excludes 24derelict vessels located in the Lee County Phase 1 Project area. A derelict
vessel is defined to include 1) vessels identified and marked by the DEP and 2) vessels, though not
marked by the DEP, determined by Sea Grant personnel to be abandoned at the time of the boat census.
Dereiict condition is included in the Derelicts GLS database.
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Boat types are reported as speed, open utility (bass, skiff, john, pontoon),
recreational fishing, sail, row (kayak, canoe), power cabin and trawler, other
(ferry, safety, law enforcement, US Coast Guard, excursion, etc.}, and
personal watercraft. The characteristics coliected for each boat include:
facility, mooring type, length, age, make and model, draft (including draft
adjustment capability), and the date the boat was surveyed.

c. Facilities. There are approximately 3270 boating facilities in the region.’
Facilities are reported as residential (single-family, multi-family), marina
(including boatyard, yacht club), motel (including hotel, restaurant, shop),
anchorage, govemment, other (vacant commercial properties, office
buildings, or locales such as skating rinks or bowling alleys, etc.) (Table 3).

d. Moorings. The region includes 9624 “moorings”, which are defined as boat
locations that are either occupied (6123) or vacant (3501).2 Mooring types
are reported as anchorage, beached or blocked, dry stack or hoist, mooring,
ramp, seawall, trailer, and wet slip.

e. Signage. There are 1514 boating-related signs in the region: hazard warning
(17), navigation guide (598), private ownership (470), resource protection
(128), speed regulation (283), government (15), and other (3). All signs in the
water and along the waterfront, visible to the boater, are included in this
inventory. Signage information includes site (bridge, dock, land, seawall,
other, water), type (e.g., buoy, float, other, piling, structure), message, status
(non-permitted, permitted, unknown}, and condition (damaged, ok).

{f. Site. Site characteristics include the general distribution of biclogical features
within the water body; namely mangrove areas and sea grass beds (Figure
3). Mangrove forests are found along nearly all undeveloped shoreline in the

“The facility count was based on a cross-tabulation of the facility type, the parcel identification
number (PID), a unique numerical identifier in the property ownership spatial database of Lee County
assigned to each voat and mooring, and the parcel owner name. The facility counts should be regarded
as estimates. In some instances, boats and moorings were designated as belonging to a single-family
residence, however, there was no corresponding subdivision into single-family residences within the
county property ownership spatial database. An example of this is a mobile home park. In these
instances, unique identifiers were generated and assigned to these boats and moorings based on the
judgment of the project staff. The project’s analyst accompiished this by deciding to which parcel a boat
or mooring belonged. The adjacency to the parcel of the boat or mooring was the primary criteria for
transferring the parcel information. This type of problem is symptomatic of discrepancies between the two
databases, which introduced a level of inaccuracy in assigning a facility designation to a parcel.

®The PID was assigned to relate boats and moorings to parcel ownership information contained in
the Lee County Property Appraiser spatial database. As in the case of relating facility type with parcet
ownership, so too there are a number of factors that limit the utility of relating boats and mooring to parcel
information. One factor is the 1-meter resolution digitat orthophoto quarter quadrangles (DOQQs)
cbtained from the United States Geological Survey (USGS), which was utilized as the base map for the
project. The DOQQs provided the most consistent representation of physical features, such as shoreline,
and land use/land cover for the project area. Boats and moorings were surveyad in the field utilizing GPS
and, if necessary, their mapped positions were adjusted to the image base map. In order to transfer PID
numbers to each boat and mooring, the image base map was overiaid with the property ownership spatial
database. The degree of spatial correspondence between physical features from the base map and the
property ownership database required some interpretation when assigning the correct PID to a boat or a
parcel.
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Phase 1 study area, excluding the upper reaches of some rivers, where
salinity is relatively low. Mangroves cover most islands in the study area,
except where removed by human activity. Sea grass is extensive in the study
area, especially in the Central/North Estero Bay and Matanzas Pass Vicinity
boating regions, where many channeis pass through sea grass beds.

4. Field Surveys

a. Depths. Boat channels were identified by interpretation of section aerials and by
field reconnaissance methods. Permitted and non-permitted channel markers
were used for orientation wherever present. Field inspection guided final channel
alignment. In some cases, it was necessary to perform multiple transects where
shoaling was present. Personnel from the Lee County Division of Natural
Resources and local boaters provided information about existing channel
conditions for specific locations. When the depth survey was completed, county
field staff examined maps of the surveyed boat channels to verify their location
and the logical consistency of depth measurements.

A total of 22,859 depth points were recorded for ail channel centeriines and
approaches to boating facilities. A Trimble Pro XR Differential Global Positioning
System (DGPS) with a beacon receiver was used to obtain the geographic
position of each depth feature. Positions and measurements were logged using a
Trimble TSC1 data logger and were plotted on 1:2400-scale section aerials in the
field.

Depths are referenced to the navigation datum; mean lower low water (MLLW).
Tide gauges were installed at six locations (Figure 4) during the data collection
period, January~July 1999, and observers recorded supplemental tide data as
needed. The University of Florida Department of Coastal and Oceanographic
Engineering provided computer programs with which to correct depths to MLLW.
(Depths in some Bayside Estates canals, isolated from tidal waters by a weir, are
referenced to the “normal” water level maintained there, rather than to MLLW,; the
water was at approximately the desired level when the canals were sounded, so
depths shown are as measured, with no further correction. On the Imperial River,
upstream from the railroad bridge in Bonita Springs, depth is influenced more by
stream discharge, which varies with precipitation, than by tides. Depths
measured in that reach can not be meaningfully related to MLLW in the tidal
waters downstream and in the channels leading to open water, so channel
restriction analyses for the 28 boats surveyed there were begun at the railroad
bridge.)

b. Boats, Facilities, and Signs. The positions and attributes of boat and waterway
features were surveyed using a Trimble Pro XR DGPS with a beacon receiver
and a TSC1 data logger. An Advantage range finder (Laser Atlanta Optics, Inc.)
was used to determine the offset from the observer's location to the position of
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the surveyed feature. Information about the feature and its location alsc were
plotted on 1:2400-scale section aeriais.

c. Data Editing. A series of integrity checks was carried out on depth
measurements, tide records, and all boat, facility and signage features. The
iogical consistency of attribute values and the accuracy of feature positions were
ascertained. Discrepancies were verified in the field and corrected.

5. Printed Data Products

Printed data products provided to Lee County consist of thematic information
portrayed at both trafficshed (1:2400) and regional (1:24,000) scales. The trafficshed-
scale thematic information is contained in three 63-page atlases and the regional scale
information in one 5-page atlas. All atlases contain an index of page numbers that
overlies an aerial photo mosaic of the study region.

a. Trafficshed-Scale Atlases

1. Bathymetry - 22,859 soundings for channel centerlines and adjacent shoals. Depths
are corrected to MLLW and presented at 0.5-ft resolution.

2. Channel Depths. Boat Drafts, and Signage - 22,859 soundings, presented in six
depth categories (s 11, 1.50r2.0f, 250r 3.0, 3.50r4.0ft, 4.50r50f, and > 5.0
ft); boat draft (6123 vessels) presented in six draft categories (same units as
depths); Signs (1514) presented in six categories: speed regulation, hazard warning,
resource protection, navigation guide, private ownership, government.

3. Analysis - Channel Restrictions, defined as the difference between a channel
segment depth and the maximum draft of vessels located up-channel, and portrayed
in seven restriction classes (no restriction, 0.0 ft, 0.5 ft, 1.0, 1.5, 2.0ft, and>2.5
ft); and Boat Restrictions (6123 boats, excluding derelict vessels), defined as the
difference between boat draft and the controlling center-line depth and portrayed in
seven restriction classes (same units as Channel Restrictions).

b. Regional Scale Atiases

1. Bathymetry — 22,859 soundings that pertain to channel centerlines and adjacent
shoals. Depths are corrected to MLLW and presented at 0.5-ft resolution as color-
coded symbols in four generalized depth ranges (<2 ft, > 2 ftand <4 ft, >4 ft and <
6 ft, and > 6 ft).

2. Boats — 6123 boats presented as color-coded symbols in four generalized draft
categories (<2 ft,>2ftand <4 ft, >4 ftand <6 ft, and > 6 ft).

3. Facilities - the distribution of wet and dry slips per facility. A facility is defined as the
land use to which a slip is associated and includes the following categories.
anchorage, government, industrial, marina, yacht club, boat yard, residence (single
famity or multi-family), motel, hotel, restaurant, or shop. A color-coded symbol,
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graduated in size, indicates the number of slips per facility and is presented in six
categories (1 slip, >1 to 5 slip, >5 to 10 slips, >10 to 50 slips, >50 to 100 slips, and
>100 to 300 slips).

4. Signs - 1514 signs presented as color-coded symbols in message classes (e.g.
bridge clearance, channel mark, crime watch, danger/hazard, shoal, etc.).

5. Mangroves and Sea Grass - the map shows the approximate location of mangroves
and sea grass in the Phase 1 project area. The Florida Marine Resources Institute
(FMRYI) provided the mangrove and sea grass map data. The original sources of the
mangrove coverage were (a) the U.S. Fish and Wildiife Service Wetiands Inventory,
interpreted from 1:80,000 scale color infrared photographic prints obtained in 1972-
73, and {b) mid-1980's 1:58,000 color infrared prints and transparencies from the
National High-Altitude Aerial Photography Project. FMRI personnel interpreted sea
grass coverage from 1:40,000 scale aerial photographs made in 1990-94.

6. Geographic Information System (GIS) Data Files, Metadata, and
Software Application

The present contract between FSG and Lee County, which is funded through the
WCIND, includes delivery of GIS data files and corresponding metadata. The GIS
database for the Phase 1 Lee County Regional Waterway Management System
includes eight files: boats, boating access channels, access channel depths, derelict
vesseis, moorings, signage, trafficsheds, and the Map Atlas index. They have been
provided to the County on a CD-ROM in ARC/INFO export format and as ArcView 3.X
shapefiles. The metadata have been provided, consistent with federal standards for
reporting GIS data descriptions.?

During implementation of the South Sarasota County Regional Waterway
Management System (Antonini et al., 1998), the WCIND commissioned the
development of a customized ArcView (ESRI, Inc.) application to produce print copies of
one or more atlas pages. This application was modified to include atias pages for the
Phase 1 project area and has been delivered to Lee County and to the WCIND. The
application re-creates the printed atlases, which include the following layers, themes,
and attributes, at the pre-defined 1:2400 (1in = 200 ft) scale:

(a) A background black-and-white image that consists of U.S. Geological
Survey (USGS) digital orthophoto quarter quadrangles. The
orthophotos have a spatial resoiution of 1-meter and were derived from
1984-1985 color infrared photography.

(b) Water depth (0.5 ft increments adjusted to MLLW datum).

(c) Boat draft, presented as color-coded symbols in six draft classes: < 1
ft, 1.50r2.0ft, 250r3.0f, 3.50r40ft, 450r5.0ft, and>5.0f.

%A data dictionary describes each file and includes detailed information on identification, data
guality, spatial data organization referencing, entities and attributes, distribution and metadata references.
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(d) Channel center-line depth, accurate to 0.5 ft and corrected to mean
lower low water (MLLW), presented as color-coded symbols in six
classes: <1f 1.50r2.0ft, 250r3.0f, 3.50r40f 450r 5.0, and

>5.0ft

(® Signage (speed regulation, hazard warning, resource protection,
navigation guide, private ownership, government).

(N Channel restrictions portrayed in seven classes: no restriction, 0.0 ft,
057 1.0ft,1.5f 20f and2251t.

(9) Boat accessibility portrayed in seven restriction depth classes: no

restriction, 0.0, 0.5f, 1.0, 1.5/ 20ft, and>251.

Upon starting the application, the user is presented with a view (page) showing
an index of the study region that includes generat land use/land cover and a variation of
the USGS quarter quadrangle grid. Each individual index tile represents 1/16™ of a
quarter quadrangle and is labeled with a comesponding atias page number. The user is
able to select and print pages at the pre-defined 1:2400 scale. This application requires
ArcView 3.X, running under Windows 95, 98, NT, or 2000, and access to the
appropriate computer and plotting hardware. Further details are contained in the user
notes found on the application CD-ROM.

7. Institutional Framework for Regional Waterway Systems
Management

The WCIND met with the FDEP Deputy Secretaries in September 1997 and
discussed the state’s adoption of the waterway management methodology described in
this report. The FDEP, at that meeting, signed a Memorandum of Agreement (MOA),
wherein the agency states that it will work as a partner with FSG and the WCIND in
implementing a regional waterway management system in WCIND waters (Appendix A).
Since Lee County has taken the initiative by sponsoring these waterway evaluations,
the county is well positioned to implement the study’s resuits by proposing to the FDEP
an ecosystems-type approach to waterway management, including needed
maintenance dredging, habitat restoration, and boat traffic management.

8. Results of the Lee County Project: Phase 1

a. Boats

The Lee County Phase 1 project area contains 6123 small-craft vessels
(exciuding 24 derelict vessels), which are in the water or on adjacent salt-water
accessible upland parcels (Table 2). The majority consists of speed boats (24 percent),
open utility (24 percent), and recreational fishing (23 percent); followed by sail (9
percent), kayak/row/canoe (7 percent), and power cabin/trawler-types (6 percent).
There are relatively few personal water craft (3 percent) at adjacent waterfront locations.



b. Trafficsheds

The term trafficshed is used to define an area that contains a concentration of
boats that use a common channel, exclusive to the trafficshed, to gain access to deep,
open water. This term refers to a unit of segmentation that was created to facilitate
waterway management objectives. Segmentation into trafficsheds permits data
generalization and reduction for GIS analysis and subsequent management
recommendations.

The Lee County Phase 1 project area includes 47 defined trafficsheds. (Appendix
D presents maps showing the location of each trafficshed.) Overall, 81% (4979) of
surveyed boats belong to trafficsheds while 19% (1144) have direct access to
secondary channeis. Ninety-six percent (2051) of all boats from the Collier County line
to Fairview Isies (Regions 1, 2, and 3) are situated within trafficsheds, whereas one-
third (1016) of ait boats from indian Bayou to Matanzas Pass (Region 4) have direct
access to secondary channels and are situated outside of defined trafficsheds (Table 1
and Figure 2). Sixty-two percent of all boats are found in one-fourth (12) of Phase 1
trafficsheds: imperial River (934), Fish Tale Marina (466), Bayside Estates (350),
Mullock Creek (321), Spring Creek (302), Siesta Isles (302), Fairview Isles (262), Mid-
Istand Marina (237), Estero River (165), Imperial Shores (163), Compass Rose (154),
and Saity Sam's Marina (147); 91 percent of all restricted boats are situated in
trafficsheds that contain 15 or more boats (Appendix B).

c. Accessibllity

Boat accessibility refers to the difference between a boat's draft and the MLLW
depth of the shallowest downstream channel segment that the boat must traverse to
gain access to a secondary channel and, ultimately, deep water— the point at which a
vessel is no longer restricted to a channel. Four levels of restrictions are denoted:

(a) Somewhat restricted (0.0 ft or 0.5 ft desper).
(b) Restricted (1.0 ft or 1.5 ft deeper).

(c) Severely restricted (2.0 ft or 2.5 ft deeper).
{d) Blocked (3.0 ft or more deeper).

Forty-eight percent (2824) of all boats experience some degree of restriction. Of
the restricted boats, 1913 (65 percent) are somewhat restricted and only experience
problems within 0.5 ft of MLLW; 721 boats (25 percent) are restricted by 1.0 - 1.5 ft; 200
(7 percent) are severely restricted by 2.0 - 2.5 ft; and 90 (3 percent) are blocked by
shoals 2 3.0 feet. A summary of the analytical results is presented in Table 4. Figure 5
shows a sampie of the mapped results, which appear in the 63-page analysis atlases
described on page 5.

The boats in the Phase 1 area may be grouped into three draft categories:
shallow (0.5 to 1.5 ft); medium (2.0 to 3.5 ft); and deeper draft (4.0 ft and greater). Fifty
percent (3034) of all boats have shallow drafts, 42 percent (2551) have medium drafts,
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and 9 percent (538) have deeper drafts. Of all restricted boats, 39 percent have shallow
drafts, 49 percent have medium drafts, and 12 percent have deeper drafts (Table 5).

Some boats—those propelled by outboards or inboards with out-drives—are
capable of varying their draft by partially raising or lowering the outboard unit of the
propuision system. The accessibility analysis for these boats included two options: (a)
normal running conditions, with the lower unit fully extended; and (b) shallow water
running, with the lower unit partially raised, for temporary shoal operation (see Table 6).
Seventy-three percent (2146) of the restricted boats have the ability to raise their lower
outboard units (Table 6). These are concentrated at the lower end of the restriction
levels, meaning that raising the lower unit by 0.5 -1.0 ft would effectively eliminate, or
substantially reduce, the restriction problem. The majority (98 percent) of the restricted
boats with "variable draft” capability are in the 1.0 ft (139), 1.5t (806), 2.0t (770), 2.5 ft
(253), and 3.0 ft (143) draft categories (Table 7).

d. Spatial Distribution of Restricted Access Boats

Restricted boats are unevenly distributed among the four Phase 1 boating
regions. Regions 1 (South Estero Bay) and 2 (Central/North Estero Bay) include 37
percent of all boats (2248), but contain 61 percent {(1777) of all restricted boats. In
contrast, Regions 3 (Big Carlos Pass Vicinity) and 4 (Matanzas Pass Vicinity) contain
63 percent (3877) of all boats and 39 percent (1147) of all restricted boats (Table 8).
Twenty-five percent of South Estero Bay restricted boats are limited solely by shallows
located within common waterways, while 27 percent are limited solely by shaliows
within trafficsheds and 48 percent by restrictions located both within trafficsheds and
common waterways. The majority of restricted boats in Big Carlos Pass Vicinity (97
percent) and Matanzas Pass Vicinity (58 percent) are limited by channel restrictions
contained solely within trafficsheds.

Of the 1144 boats that are not located in trafficsheds (Figure 1), 147 are
restricted solely by channet segments associated with secondary channels. The
maijority (112) is located in Matanzas Pass Vicinity, while five restricted boats are
located in Big Carlos Pass Vicinity. Thirty restricted boats are located in South Estero
Bay, 15 of which are routed to Big Carlos Pass and 15 to Big Hickory Pass.

Eight trafficsheds account for 75 percent (2205) of all 2924 restricted boats
(Appendix B). Four of the eight trafficsheds are located in South Estero Bay and
Central/North E:stero; together, they account for nearly 50 percent of all restricted boats.
The eight trafficsheds are (number of restricted boats listed in parentheses): Imperial
River (798), Muliock Creek (259), Spring Creek (268), Siesta sles (249), Bayside
Estates (192), Fairview Isles (187), Estero River (141), and Imperial Shores (121).

An additional fifteen trafficsheds, each with 15 or more restricted boats, account
for 16 percent of all restricted boats; Hendry Creek (54), Fish Trap Bay 2 (47), Salty
Sam’s Marina (44), Getaway (43), Mid-Island Marina (41), Compass Rose (40), Port
Carlos Cove (39), Mobile Home Park (26), Bonita Beach (26}, Pelican Landing (19),
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Palermo Circle (17), El Sol (15), Fish Tale Marina (15), Laguna Shores (15), and
McLaughlin Bivd. (15).

Ninety-one percent of all restricted boats are situated in these 23 trafficsheds, ten
of which are in Matanzas Pass Vicinity, seven in South Estero Bay, and three apisce in
Central/North Estero Bay and Big Carlos Pass Vicinity. The relative proportions of
restricted boats at the twenty-three iocations are shown by graduated dots on Figure 6.

8. Channel Restrictions

There are approximately 112 statute miles of waterways in the Lee County
Phase 1 Project area. A total of 22,858 soundings were used to construct channel depth
segments. The principal travel routes, which include some secondary channels and all
trafficshed channels, consist of approximately 105 miles of waterways. These principal
travel routes were analyzed to determine the location and extent of restrictions (shoals)
that impede boat traffic. Results of the analysis are presented in Tables Sa, 9b, and Sc.
A sample of the mapped results (which appear in the trafficshed-scale atiases described
on page 5) is shown in Figure 5.

Boat traffic is restricted on approximately 37 percent (38.7 mi.) of the principal
travel route waterways. However, 48 percent of the restricted channel length (18.4 mi.)
only impedes vessel transit by less than or equal to 0.5 feet at MLLW. The remaining 52
percent of restricted channel length consists of 13.9 mi. that restrictby 1.0 or 1.5, 5.1
mi. that restrict by 2.0 to 2.5 ft, and 1.3 mi. that restrict by 3 ft or greater at MLLW (Table
9).

Fifty-two percent (20.0 miles) of the restricted channel iength is found in the eight
trafficsheds that contain 75 percent of all restricted boats (see 7d. Spatial Distribution
of Restricted Boats). The sums of restricted channetl lengths for these trafficsheds are:
imperial River (4.7 mi), Mullock Creek (4.0 mi), Spring Creek (3.0 mi), Siesta Isles (0.4
mi), Bayside Estates (1.1 mi), Fairview isles (1.9 mi), Estero River (4.1 mi), and imperial
Shores (1.0 mi).

An additional 15 trafficsheds, with 15 or more restricted boats, contain 16 percent
of all restricted channels (see 7d. Spatial Distribution of Restricted Boats). The sums
of restricted channel lengths for these trafficsheds: Hendry Creek (2.5 mi}, Fish Trap
Bay 2 (0.5 mi), Salty Sam's Marina (0.08 mi), Getaway (0.2 mi}, Mid-island Marina {0.06
mi), Compass Rose (0.2 mi), Port Carlos Cove (0.4 mi), Mobile Home Park (0.1 mi),
Bonita Beach (0.3 mi), Pelican L.anding (0.7 mi), Palermo Circle (0.3 mi}, El Sol (0.2 mi),
Fish Tale Marina (0.06 mi), Laguna Shores (0.2 mi), and McLaughlin Bivd. (0.2 mi)

(Appendix C).

Twenty-two percent (8.7 mi.) of restricted channel segments are associated with
secondary waterways that are located outside of trafficsheds and that provide service to
a higher volume of boat traffic (Table 9b and Figure 7). Restrictions on secondary
channels in Matanzas Pass Vicinity account for 12 percent (4.8 mi.) of all restricted
segments and for 56 percent of secondary channels restrictions. However,
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approximately one-third of these restrictions are related solely to 66 deep-draft (> 8 ft.)
commercial fishing boats (e.g. shrimpers) docked north of the Matanzas Pass
anchorage

Channel restrictions on the secondary waterways of South Estero Bay account
for 7 percent (2.9 mi.) of all restricted segments and 33 percent of restricted secondary
channels. The principal channel restrictions, of greater than 1 foot, occur along a stretch
that begins at the mouth of the imperial River, passes through Fish Trap Bay and
Intrepid Pass, and ends before the southem entrance to Hogue Channel (Figure 7).
Additional restrictions occur where Hogue and Broadway Channels meet.

Ten percent (0.8 mi.) of secondary waterway restrictions occur in Central/North
Estero Bay, in the vicinity of the confluence of Hendry and Mullock Creeks. These
restrictions are 1 foot or less and could be accommodated by the 81 percent of
upstream boats with variable draft capability. Boat traffic is restricted by 1/1 0™ mile of
secondary channels in Big Carlos Pass Vicinity (Figure 7).

f. Relation of Boat Accessibliity to Channel Restriction

As stated in section d, above, 23 trafficsheds contain 91 percent of all restricted
boats and 60 percent of the projected dredge for all restricted channels. The boat-
channel relations for these locations are shown in Figure 8. imperial River stands out
from the remaining trafficsheds in terms of combined relative totals, followed by Mullock
Creek, Spring Creek, Estero River, Fairview Isles, and Bayside Estates. As a group,
these 6 trafficsheds account for 63 percent of restricted boats and 43 percent of
estimated total dredge for the Phase 1 project area. For some locations, such as Siesta
Isles, Salty Sam's Marina, Mid-island Marina, and Bonita Beach, estimated dredge
requirements are low relative to concentrations of restricted boats. (For trafficshed-
specific information on restricted boat counts and channel lengths (ft), see Appendixes
B and C).

g. Projected Dredging Requirements

Dredging requirements are projected for all trafficsheds (Appendix D). Estimates
are based on a 20-foot wide improvement footprint, which conforms with the WCIND
"surgical” approach to maintenance dredging adopted for regional waterway
management in southwest Florida in order to minimize environmental impacts to bay
resources. This improvement footprint, along with the 5 ft margin setbacks for channel
markers, is consistent with the WCIND standard of 30 ft wide navigation channels.

Tables 10 and 11 present an analysis for all trafficshed channels and secondary
channels in the study region. The ratio of Total Dredge (Tables 10 and 11, right-hand
column) to Restricted Boats (Tables 10 and 11, left-hand column) gives a iumped per-
boat dredge volume that is applicable within the trafficshed. For example, under the
Normal Clearance option (Table 10;, imperial River, with 798 restricted boats and an
estimated total dredge of 16,398 yd" (within the trafficshed), would have a per-boat
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dredge requirement of approximately 21 yd®, whereas Mid-Island Marina would have an
approximate per-boat dredge value of 3.4 yd®. This ratio is an aggregated value that can
be expected to vary within a trafficshed, since restricted boats and channel segments
are spatially distributed. Estimates of required dredging were calculated using two
scenarios:

i) Normal (MLLW = 0 ft datum) Depth Clearance (Table 10); and

ii) Additional Depth Clearance, which requires a 1 ft clearance between lowest point
of boat and channel bottom (Tabie 11).'° Dredging amounts are in cubic yards
and assume a base channel width'' of 20 ft.

Under Scenario (i) Normal Clearance, the amount of dredge required for a 100-ft
channel segment restricted by 1.5 ft, is equal to the restriction amount, multiplied by a
20-ft base channel width, divided by 27 (27 ft® per yd®), or approximately 111 cubic
yards.

[100ft x 15ft x 20f] / 27f per yd®

Given the above assumptions, the depth of dredge equals the restriction level of
the channel, e.g., a 0.0 ft channel restriction level requires no dredging, whereas a
channel with a 2.5 restriction level would require a 2.5 ft depth cut.

Under Scenario (i) Additional Depth Ciearance, the same obstruction would
require approximately 185 cubic yards:

[100ft x (1.5ft+10f) x 20f] / 27f per yd®
In this case, restricted channel segments would be dredged to the restriction

level plus an additional foot, e.g., a somewhat restricted segment (0.5 ft restriction)
would be dredged to 0.5+1.0=151t.

“This may be considered an extended application of the FDEP Rule for Aquatic Preserve
Waters, which requires, in non-man-made canais or previously un-dredged portions of coastal streams, a
1 ft clearance at the dock between the lowast point of the boat hull or fixed drive unit (whichever is lower)
and any submerged bottom lands or tops of sea grasses.

"There is great variation in channel width within the canals and waterways of Lee County. To
account for the variation, 2 base channel width of 20 feet was used to calculate estimated dredge
volumes for all restricted channel segments. This 20-foot base channel width, or improvement footprint,
will accommodate the maijority of recreational boats when two pass abreast of each other. There are
locations, however, when a restricted channal will require sither a width greater than 20 fest or can only
accommodate a narrower width. For exampile, the marked channels within Estero Bay require a minimum
width of 30 feet to accommodate the channel and the placement of navigation aids. To determine an
estimated dredge volume that accounts for a wider or narrower channel, simply muitiply the estimatad
dredge volumes contained in the report by the ratio of the required width and the base channel width. For
instance, to adjust estimated dredge volumes to account for a required dredge width of 30 feet, muitiply
the estimated dredge voiume within the report by a factor of 1.5 (30 feet / 20 feet). Conversely, to adjust
for a 15 ft channel, use a factor of 0.75
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A comparison of the results between Normal (approximately 142,084 yd"‘) and
Additional (approximately 293,675 yd ) shows that twice the amount of spoil would need
to be removed, overall, to achleve the additionat depth clearance. The top 23
trafficsheds which, combined, contain 91 percent of all restricted boats, represent 60
percent of the dredging needs of the Phase 1 area. Figure 9 shows the locations of
these trafficsheds, which are represented on the map by graduated-saze dots. The top
six restricted trafficsheds account for 43 percent (61,407 yd®) of projected dredging
requirements for Normal Clearance (Imperial River, Estero River, Fairview Isles,
Bayside Estates Mullock Creek, and Hendry Creek); and they account for 47 percent
(138,624 yd®) for Additional Clearance (Imperial River, Estero River, Mullock Creek,
Spring Creek, Hendry Creek, and Fairview lsles).

h. Signage

The study region contains 1514 boating-related signs. Forty percent (603) are in
Matanzas Pass Vicinity, 35 percent (527) are in South Estero Bay, 13 percent (200) are
in Central/North Estero Bay, and 12 percent (184) are in Big Carlos Pass Vicinity. Fifty-
two percent of all signs (794) are in trafficsheds. Of all signs, 598 are navigation-type,
470 are categorized as private ownership, 283 post speed regulations, 128 are for
resource protection, 17 are for hazard warning, 15 are related to government facilities,
and 3 are classified as other. The most common type of sign is “piling” (48 percent)
followed by those on structures (41 percent). Tables 12a and 12b detail this information.

9. Special Management Considerations Warranted in Estero Bay

Much of Florida's distinctive character lies in the beauty of its natural features,
especially its coastlines. Only through careful preservation and management of these
resources can the public's continued enjoyment of such activities as boating, swimming
and fishing be ensured. To protect these distinctive natural features for the enjoyment of
future generations, the Fiorida Legislature created aquatic preserves. The first aquatic
preserve was astablished in Estero Bay in 1966.

As part of the Department of Environmental Protection's system of Agquatic and
State Buffer Preserves, a stringent water quality classification, as identified in section
62-302.700 of the Florida Administrative Codes, governs all activities within Estero Bay.
The aquatic preserve status is designed to promote conservation-oriented use.
Permission may be authorized by the state regulatory agency (FDEP), on a case-by-
case basis, to camy out water-dependent activities that must have access to sovereign
lands and waters, because the activity requires it (e.g., recreation, transportation) and
where the use of state land or water is an integral part of the activity. Examples of such
cases inciude: public navigation projects, maintaining existing navigation channels;
creating and maintaining commercial or industrial docks, piers, or marinas, creating or
maintaining private docks for water access by riparian owners, and maintenance
dredging for navigation right-of-way to docks.
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A rational management policy for reguiating public waterways must balance the
needs of users with a careful consideration of natural resources and environmental
limitations. An adequate and effective policy will require detailed information, such as
boater characteristics or manatee use, in order to make sound management decisions.

10. Conclusions and Recommendations

The waterway management needs of Lee County are uniquely defined by the
geography of boat source areas (trafficsheds) and the secondary channets that service
the trafficsheds; there are waterways with many boats and areas with few boats. The
relations of boat draft to controlling channel depth determine the degree of boat
accessibility and channel restrictions. An understanding of these reiations is
fundamental tc developing and implementing rational waterway management policy.
The results of this study argue in favor of prioritizing channel improvements based on
greatest need; they also highlight conditions within Phase 1 Lee County waters that
should guide region-wide bay water use policies. A rational waterway planning policy
must address both user needs and environmental limitations.

a. Short-term

1. The Phase 1 study resuits indicate that the greatest problems of boat access
and channel restrictions occur in a relatively few trafficsheds. The trafficsheds that
contain the greatest numbers of restricted boats are Impenial River, Mullock Creek,
Spring Creek, Siesta Isles, Bayside Estates, Fairview Isles, Estero River and Imperial
Shores; they account for 75 percent of the boat access problems and 52 percent of the
channei restrictions. Lee County should concentrate initial waterway management
efforts at these locations. Another fifteen waterways (Hendry Creek, Fish Trap Bay 2,
Salty Sam’'s Marina, Getaway, Mid-Island Marina, Compass Rose, Port Carlos Cove,
Mobile Home Park, Bonita Beach, Pelican Landing, Palermo Circle, Ei Sol, Fish Tale
Marina, Laguna Shores, and McLaughlin Blvd) account for an additional 16 percent of
the boat access problems and 16 percent of the channe! restrictions. In some cases,
such as Siesta Isles, Bonita Beach, Mid-Island Marina, Salty Sam’s Marina, Mobile
Home Park, and Fish Tale Marina, relatively short segments of channel restrictions
impede relatively large numbers of boats: the high benefit-to-cost ratio is an incentive to
make channel improvements at these locations.

2. Several secondary access channels serve two or more trafficsheds and are
heavily used by boaters to transit the Phase 1 project area or to gain access to Gulf
waters. The high volume of boat traffic traversing these arteries makes them strong
candidates for maintenance dredging. These secondary channels impact 1613 boats
(55 percent) and account for 22 percent of the total length of restricted channels.

3. Additional assessment of the needs and operating habits of the deep-draft
commercial shrimp boats that dock on the north side of Matanzas Pass should be
considered in relation to secondary channel restrictions.
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4. The waterway inventory information in the project's GIS database has value
and applicatior beyond the bay water planning and management resuits presented in
this report. This information should be reformatted and provided to shorefront residents
and boaters in the trafficsheds targeted for waterway improvements, as Waterway
Maps, showing channel center-line depths, boat facilities, and natural resource
conditions. (The WCIND and FSG have produced simitar maps of anchorages.) This
information can sensitize users to the environmental conditions of the waterways and
provide a basis for instilling stewardship and responsible boating practices.

5. Lee County should consider implementing these recommendations under the
Memorandum of Agreement (MOA) for Regional Waterway Systems Management
{(Appendix A). This MOA is designed to offer local governments and tocal waterfront
community organizations a mechanism to effect regional waterway improvements within
an ecosystem, place-based management approach. The MOA provides an avenue for
pursuing region-wide permit review and project applications. A proposal should be
submitted to the FDEP that is countywide in coverage and comprehensive in scope.
The proposal should be based on the resuits of this project covering Phase 1 county
waters and on the results from Phases 2 and 3, which are currently in progress.

b. Long-term

6. Lee County and the WCIND have an investment in this Regional Waterway
Management System. This system should be maintained and enhanced in order to
respond to the county’s growing needs for rapid assessment and comprehensive
geographic analysis of its bay water resources.

7. The Regional Waterway Management System can be strengthened by linkage
to the county's upland databases, which will facilitate response to more complex issues
that transcend land-water boundaries. For example, sediment sources could be
identified and their relative contribution to waterway shoaling quantified. This would
aliow for a more equitable distribution of maintenance dredging costs among those
charged with waterway maintenance and those who contribute to shoaling.

8. The Regional Waterway Management System database should be updated
periodically with countywide boat information. The WCIND has developed a preliminary
plan based on revising the annual Vessel Registration Form. This plan, to incorporate
information on boat type, draft and location onto the form, offers a systematic updating
method that should be pursued through the County Tax Collector's Office and the State
Division of Motor Vehicles.

9. The bathymetric surveys should be updated, as needed, to identify shoaling
conditions of the waterways. The WCIND is coliaborating, through Florida Sea Grant,
with the National Oceanic and Atmospheric Administration (NOAA) Marine Chart
Division in a program to redesign coastal charts for recreational waterway users. There
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are opportunities for Lee County to partner with this federal charting agency and thereby
share survey information on a periodic basis.

10. The appropriate County department should be provided with the GIS
equipment, software, and training to carry out waterway inventory and analysis, in order
to respond to routine customer requests for information and technical services. The
Florida Cooperative Extension Service and State University System should continue to
provide institutional and professional support.

11. A measure of the success of the regional waterway management program is
whether technical resuits are transiated into meaningful benefits for locai communities.
A program that includes a strong boater education component will best address the
diverse management needs of Estero Bay. The Lee County Marine Agent, a recently
created extension education position that is jointly funded by Lee County and the
University of Florida Sea Grant Program, is a timely resource for the dissemination of
Project results at the local, community level. The Marine Agent can work with interested
waterfront communities to help maintain their waterways, providing assistance in the
form of project data, technical support, workshops, and field site inspections.
Networking the community with permitting agencies and contractors, in order to develop
community-based strategies to restore and maintain waterway resources, will increase
the effectiveness of the Marine Agent. Boaters can play an active, critical role in
determining whether to boat in a given area, what type of boating should occur, and
what level of intervention is necessary.
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Table 1. Distribution of Boats by Boating Region and Boat Source

Area for Lee County Phase 1.

Boating Region

Bay Water

Access

Boat
Count

Region
Percent

Total
Percent

Reglon 1: South Esterc Bay -

Trafficshed Based
Dlrect_ _Ac_cess _

1589
117

{708l

93%
7%

"400% }

26%
2%

Region 2: CentraiiNorth Estero Bay |

Traff 'cshed Based
Dlrect Access 1

“Total -

540
0

100%
0%

“300% 17

9%
0%

Region 3: Big Carlos Pass Vicinlty - |-

Trafﬁcshed Based |
Dtrect Access

98%
1%

100% |

13%
00/0 ca
4%

Region 4: Matanzas Pass Vicintty — |

Traﬁ" cshed Based
__ Dlrect Access

~ Total -

2028
_ Jote]

67%
33%

100% |

33%
7%
8Os

Total:All Lee County Phase 1 =~ =~

Traﬂ"cshed Based “
__ Dlrect Access

Total

4979
1144

‘} et23].

81%
19%

100%

81%
19%

“i00%"
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Table 2. Counts of Boat Types for Lee

County Phase 1.

Boat Type Boats| Percent
Speed 1498| 24%
Recreatlonal F|sh|n 1386 23%
‘Sall AR | BBT}. %
Kayak!Row!Canoe 414 7%
Power Cabin/Trawler: . 3031 - 6%
Other* 234 4%
‘Personal Water Craft . R192) . 3%
Total: 6123 100%

“"Other” includes vessels in the following categories: Market fish,
gambling, excursion, ferry, and safety, along with miscellaneous
vessels, such as barges and sailboards.

This table excludes 24 derelict vessels tallied in the survey.

21



510 ‘shajje Buymoq Jo syuu Buneys se Lyons sajeso| Jo ‘sBuiping aoio ‘saladold [BioJauied JUBJEA,

— __m_E%_»am e 8jbuis
Z€ |eguapisay Ajrued-nN
PR _‘ ok ﬂO#Wﬁ:E:N—ﬁOﬂ:Qﬁ#&.—E@E
qn|o/pIeAjeuliepny

| . lesnpi
jusuiuiaaon

adA | Anjioeq

sezuejeiy sopes fig | yuonsenue) | osels3 yinog

‘| aseud Aunog as1 10} uoibay Buneog Ag sampoe4 Buneog jo uolnquisi] ¢ 3jqel

22



JoyealB pue jes) oy iadesq

199 GE QLQT Wnipay
133} §°| 01 0 ‘mojeus

%001 | %00t | %001 #Z82 %Bie | %00 %LE |OZ6 %8 %001 o8 | IZE %91 %004 %Gl [¥S¥ %St | %00} %Sb |E2El |Ej0L
%N+ % | %00L 1TSE % %O 1 %S8 [eet | %O %9 | %r bl | %G | %0 %0 |0 . F %0 %0 j % |S. sedosd
%6t %6F | %001 |8CkL %91 %05 %Ze |95F %¥ %94 %6 |i24 %L %eg %9% HLE %il %LE % |ve¥ wnpe
_%0¢ | %se { oo fvebe | wp | owy | oz ligy o we | owoe | we loa § we { wer | e g [ %62 | %00 | %bs ICB moeug
€304 Jo |Jusdseg |Juesiag {EJ0) Jo |jussiag [Juensey [E}O) §O [Juelied [Juened 304 }0 [3ueniad [Juasiad 1moL jo [uened [Juesiad
Juetiag [UMINGD | MOY ey juatag fuwnjos | mey feoq eed juwnjon | Moy Reog uedled juwnjon | mod seog Juedeg {uwnjon | smoy Hrod AoBmeg yeiq
qzo,uwm a:.asom Y ¥ uoIboy g uojBey T uoibay | ucibey
* | @seyd Aunon 237 so) ‘obsjes yelq jeog AQ ‘S§800V jO S|9AST PUB 5120Q PajaLSay JO JI9qWRN 'S 9iqe L
1adeap 340w 10 188} 0'E paxs0g
1pdesp 99} §'2 10189 0’7 pEILISSY Aj918Aag
Jadeap 199y 51 018810 pefoLisEy
Bdsep 193] §'0 10188 0 PRISHISIY JBUMBLIDG
Juewfas |FUUBYD IWBSRSUMOR TSIMAJIBYS By} Jo (AT YIdep BY} pue EBIp $)B0q B US3ANBY 30UI3HP Ay} O} 19;04 §|8AB| SE3008 J20g
%l [ %G 1.%004 106 F %t [ %0 | %06 (10 ] %00 1. %20 ) %2 [T . 3-%00-1° %0 %0 o ;o w0 | %S0 ] %8 |4 eeNdelE - .
%E %L %001 002 %C %L %S |POL %e'0 %9 %L |6t %S0 %8 %Pl |82 %60 %P %BZ (9§ pearoLsey Aassres
wzh | %ez. | woob[ize | ower | wer | wzefeee. | owe.| wiz | we o feroo ] oter ) oWz | %26 |2 ] WC | %ai | %6Z. (07| PeOlgsed
Yo bE %59 %001 [CI61 %G %55 %92 1e0S %L Wl i #m.m Yot T4 %OL |26l wmh:. %08 %55 |ye0l [ASOY JRYUMBMLUCS
%0r | %er | %0QM |vEBZ. | %S} B0C | mkg (028 F.%r [ %Z | %8 [zEo ] L | %l | %8 [¥er %z %as, | %oy [£261 §. .. weog pedgeey
%28 %I5 %001 |66LE %SE %04 %99 |vZi2 %01 %EL %6l 909 %1 %9 %E |98 %9 %ZZ %ZL [E8E Kecq paopsalun
00} L N00L 4 OO, %06 | %ooL | oo iwvoe 1 wyp § %00} | %bi [6C. 3 %6 | %OOL 3 w6 0¥ | %62 | OO ) %92 190/} . WUV
1101 )0 |Jusniay | JUSMeS 1moy jo luedied wedad [ [1€101 jo Jusaiad eaiad | 1MoL jo Jusdied Qusdisd | €304 jo [wenay [Juaniag
uesiag juwnjon | moy jussiag [uwnjon | moy #eog wedied juwnog | Moy aeon Jusmled (BN Moy Heog eded [uneg| Aoy weeq [0AST UORIUISEY
a.._o_mom u.._awom 112 ¥ ucibay £ uoibey F] :o_wrwm | uolliey

-uoiBay Bunecg Aq ‘| 8sEU4 AJunc) 937 0} Sj8AST 55800y 1e0d ' SIqe L

23



‘ganigedes Yeip I(GRIEA UM SYE0q PAIILISAL Jo SSGIINU ay) o paseq aue sefiejusdiad uwnio pue moy BI0N

TR e L W R i jw . we e [wow e Ty o gv [wee e [op _w gy T o Je we oy [
H o %0 a bt 59 H i<
) W04 (S 0z 14 [-X']
%I ¥O0L |t 37 5 o9
R T X T T S S : »W.owW o F . -
% | %lit 19 ZZl Bzl %I ®WEE L ] %0 %0l 0 [ £ [}
P VIR TN - S SN B o SURER < R | TN el ] REETREVERRERT IS N RO | R NS TP JRRESTR 1
%gl by 68 G ril %4 WL i0F 133 HZk ®vE 6 [ 14 ®E'L %Ol 61 Fa) Ze oE
TN S [T JNE AU XTI T B MOl M€ J4L . ¥ 9 f W W lmo 9. N
0K %OT (LG o4 F4: 13 HOE %6 09 g %G w62 (W22 El LET %iT Hhir (EIE %% #sE ot
NRZ . %I GOOL R BOL. | MR WA o b Wt .ﬂ!. LR e W Wil e . k.. e ] - FE
%5 %rl  (0Z £ iT %dl ®RIL (1T -] %l w4 3 B %l REs 1B 4 YOI o'k
| WZQ. . %00 b . § 3. PRI - . : ; 3 [} b2l [ 1]
Jundieg JUeSNd | 88k ON Wedleg WHed | wes  ON Wanied jussed Y Jumdiagd JUsaisd | sap | of
wwned  mou |y sigipeg wwnios  won  “TNRTHENEER, " Jownies  moy —pegermgmg o0 |wwnon mou oy gogwmEmeR oo |iwmoo woy ywmegeng oo teap}uesg
Suoibon Ganwog iy y ojBext puoibey L uoibay 1 j uoi6oy

| eseyd AunoD ea Ul sjeog pajoLisay Jo yeiq jeog Aq Aljiqeded yeiQ SiqeueA "2 dlqeL

£L Fx4 Dol 1] 6L 004 3] 6 00k e gl 00)  [i=10L Uwn|o] Jo Juediey

S %EL e |04 |v28T . %8 (vl 6 - (AZE- - | %18 |EIF [i¥ Lo d %re lrbil 100%

%L |9 e 06 %0 |0 Z Z %0 |0 0 ¢l %LL S 4
LWy dew - jadh: |OOT 1 2 TR PR TS - AT LN | T LA | L

®QL [POS FA%4 122 %eq (0w e or %E6 (8L |9l ¥ET %58 |BLk 6¢

%i8 GGl [ORE. jEiel @ _[G€4 . i %8 (891 vZ 261 %re 068 [0l

-.....Ha..: STA oN waepup | B34 oN ._ﬁ.,.._m__, 894 ON -...z.-_.u_. SBA ON .._.HH,. S8 ON

sjeog £180g gleog sjeog s[eog
ot | MW SaeuEA hu..mm eI SiqeneA, o, | 9EFT 3TEUER R0l TR0 SIQEUeA s [ UEIT BEIEA j19Ad7 uaINseY
suo|bey Sujjeoq ny ¥ uoyfiey § uolBoy z uojbay 1 uoibiey

'} aseyd AunoD) 997 Joj sjeog pajollsay Jjo Aiiqede) Yyeiq siqeiea ‘g e|qel

24



uiolBa.t sy} Uk S}eoq jie Jo |e10) uo paseq mmmucoo_mn_m
‘woiBal ay) Ul S1B0q PaloLIsal JO 810} UD paseq mamEmEon_r

_%00L {219 %001 %8y |926L %8¢ 12604 %Sk 1LiE} - %8l 1016 L 9seud Bczom 997 |80l
%0S  |pr0E %lE %0t |0Zs %TC 202 %8S |2£G %02 (L8l Auioip ssed sezuejep p uolbey
%bL (€68 o f %8 .| %iZT (ZZT | %Rt € %6 022 % 6 - Agumip ssed sopeD Big i¢ uolbey
%6 |O¥S %81 %¥8 |PS¥ %95 {pSC %Er |L6] %l [t Aeg 019153 yHoN/lenua) g uoibay
%8Z 18011 %St | %BL ECEL %8 |BED %lE [IGE . R TN XA >mm 0ie183 LIN0S | co@ﬂ
Bjo| Jo uaniag | usdiad juadiad juadied adiad

“cmhhn_ uney :E:_om Shod nog Moy uneo MY unoy Moy wnos

swawbag sjuswhog sjuswbag uoibay Bujjecqg
ISUUBYD [uuey?) [BUUBYyD
sjeoq ||V sje0g pajollsay Iy Aaepucoes paysolyes ) Aepuoosg
. PUE POUSIELL Aq Alaio Aq Aiajo
£q uiog q AISI0S q Al9les

pajoIsay sjeog

pajoulsay sjeog

palollsay Sleog

"suoIbay buREDq | 9SBUd AJUNOD 887 UM PUE USSMiag sjeog Jo Lonnquisiq g 8lqel

25



JAMO|(BYS @0k 10 198} )'E
IDMO||BYS 198 §'Z 101934 0'Z
Jow0|[2YS 133) §'| 101384 'L
JOND|EYS 133} §'0 4O 199 00

[PINOOIG

palaUsey Aeianag
pelaUIsey
PAIOLISEY JEUMELIOG

‘uawibas ayy Wy Wesnsdn pajeno| leog Yelp jsadaap ay) pue (MATTA) Uidap jusiubes (SULELD & usdmiag BoUIBD B4L Of 51845 |2A3] UDIILISAY
(8ap Z1 1) BAUB APNIS 3U) Ul SRUURLD B Jo WybuB| (€30} aul o abeuaaiad,

%l %E %00k | 6029 %80 %8 %Ze | ¥OS9 %o %9 el | 549 %00 KO0 %o | - %10 %50 [N -14 paooig
%G el | %001 | L6292 %E %HGE %aG | 820'6L %eD | %l %l €162 %10 | %Z1 %e | ML %rh | %L %0¢ | 0908 (p;ausey Kelersg
%z} %o¢ | %00} | OFEEL %e %BZ %HET 1TLE'DL . | %90 | LT % [ewge | %wr | %or | weE |vZE¥T | %8 %0 | %6 |Zca'eZ ] PedjAseH 0000
%91 %ib | %00L | €0Z{6 A4 Y9E %Zr | FELLE Yol b % 9F %. | 6O¥'9 %9 %65 %9¢ | 6Zp'Se %9 A %et | ZETYE  |Poiduisey wymewasg
— F ﬂ N y }HII — ii‘
WG [ %et | %00 [ S¥O¥0Z | Wi | %EC %8z |ooves | % | %¥ %E | LLOPE. | %OH_ | %yr | %OL | ESK0R | WREL | w3E %et JIGP M HouusLs PR3
%59 %Ge | %00} | 10i'i98 | w02 %L9 %0E | vr'BLL %4 ¥l %01 | ezeee | %REl %96 %0r | LEE'RL %9z %8G %6 | 8Z1'2S1 | meuuRys pejalneaiun
EEEEFEI@!EFE&LEFEEEFE#E%
[R0L 0 [usoseg | wadled | (e 11FI0L 101 juedlad | Juddeg oo {iwmoy jo usseg [wesiag | (eey) | 1@10) 40 [juedeg (wemed | Qeey) | 19901 10| uadiad |Jusdiag eap)
WeDIag |UWNIDD | MDY pue |jusniag [UMINGD |  MOM yBunq  |jueaing |uwmon | MmOy YBus |jusiiag |WWwNog | Moy Yibue |jusasag ;uwnMOD | MOY yuey |eA] UOpIIReY
suoibiey Bupsog v JIUIDIA SSRY SRZURIRW AUj3ia sseg sOpRD Big Aeg 010383 UUONARILED Aeg 0uee3 Winog
‘pPRUIQUICY S[BUUBYYD AJBPUCSaS pue paysdyjel] o
S %90 | %8 | %0O+ |eREE %a0 | %ri | %e8 Joore . %ol | %L | %5 |8l pewootg "
%Z 4¥Z | %001 | ELH'LL %2+ %62 %G9 | 6822 %L | %IT w5 | OG'E  |peiownesy Melessg
%z | woe .| woor fzoewr | %Mk j.WEE ] wiv {ser'9. ) %0 | %S9l %Z¢ [erv %0 | %6 | %E |S9€ . [ %REE | KEw | %y 1 ¥0S'0 | POy o
St %i€ | %000 | £91°24 %l 1 %EE %8y | GOE'8 %o | %GE %1 | €92 %20 | %16 %pZ | LEL'P %80 | %0¢ %9z | sgr'vr  |peduisey Wymewog
et TR TR s % %o | e SIS | WrC | Rr | WG |60 | W60 .| %at | %0r oISy RE | WIZ | WEC | 05050 | SeUURGD DReeY
%Iz %t | %00l ] IEL6ZL %ol %09 w0e | Ze9'8t %E %56 %I} | B2E'GE %E % LB %blL | Z69°8L %0k %62 %br | £80'LS | SIPUURYD PEIDMISAIUN
%06 | %000 | %008 |Zvegel | Wil | %001 | %4€ §LGLYR g [ %001 § %6 loco'ms. ] % | %00 | %el [O0ZCZ ) %2t | WOV | iv |VEPZL Fouvsio WY
91010 |Jened (uesseg | Dews) | (E10L jo |jupnied | Jusdied (1eey) | HI0LJ01ueay [luadied | (@ay) 1180140 (juadied |juadiad (o)) [1MI0L )0 Lyussieg | lusdsed | (e}
juedled |uwnjo] | moy pbue | juasieyg |uwnod | moy yibus |juesiag [uwingod | Moy yibue |juedsed |UwnaD ] MOY pbue] |jusdtlay [wuniod | MOod yue {8A87 UO[IHIEEY
suojisy Dupeog ny QILI|A BBH SEZURIEIN RQuidia ssed soey Bt Aeg 0)a)53 UHONABAUSD Asg csmys3 ynog
‘spaysougel) aiop Jo om] Buliaeg sjpuueysn Aepuosssg 'q
- %90 %Z_ | %00b, | 0406 . WED | %8 ] %0 [e0Z . | %0 ] %T ..} WeZ |08 - | %O %0 %0 L W0 WEO %S |i5E  |pwpoE.
o%E %oL | %004 | 84961 %EL | %EET %08 | 6824 %60 | %IZ %6l | E16'2 %0 %l EAT A 7] %l 'O %l %2 | 9i1'r  {peiduisey Asserng
L %0b | %8t | %00k jOEL'0B | % ) %I it | 2050k .| %I0 | W] %9 JNEC | Wy ] %N wor jececz | %y | %Or | WiE i SZETT. | pEORY
okl %0s | %00) | Ov0'08 %Z %EE %3l | 620'ZL 301 %G¥ %8 | 9919 %G %95 %6¢ | 862'4E %S %ES o8 | 1v2'6Z | Peronisey jeYymeLIcs
SREZ . | %eE ] %00k, oooﬂ_: -, %8 WOt | Wiz ]69NET . wT | wEC %% oeer ] WE. %y %S¢ | L4635 %0 | %iE WL | TR . SleUUnY) PR
%EF %29 | %001 | SUELSZ | %EL %04, wOE | ZBO'BL %t %59 %Ol 3 66692 %01 %2 %ez | 6eass %9t ¥%E9 %if | pP0'S6 | SIGUUEYD PEIILISMIUN
_%04 | %001 | %00t teczoly § %8 1 %00) | serf |yeziii | %0 | %001 sioze | %oz | woor | wez |zioghe | %0 | wOOY § %0€ leewiSy ) | . SOUUSND DV
,Imea )0 [juedied | wened fisay) |, 19101 4O Juediay 1 JUadI0g (1ea)) |90} JO |usding |Juadsad | (1885} | IRI0L JO (JuBded |Iuadied (eay) J®IOL 38 [upiaag | Juedlegd {100y}
jueslagd |uwnpen | moy whue |juenieg juWNoD [ Moy ufugy  Jwesied (wunjed | moy yBue |weniag [ wnon | Moy yioue ) |jusdleg [UMO] | MmON ybua 18ABT UD[ID A5
suoifiey Duneod IV 1WA B5Eg SRIURIRY AHUIBIA sREd SopRD Big Avg DJeI8Z ULON/IBIUSD Aeg 048383 ynog

"S{BUUBYS) PaYSoLjel] B

‘| 88BUd AJUNOT) 837 10} SUOIDLISEY [AUUBYD 6 BIGBL

26



Table 10. Lae County Phase 1 Projected Dredge Requirements for Restricted Channels

Normal Clearance - (Cubic Yards)

Trafficshed or Secondary  iRestricted Somewhat Severely

Channels Boats  Restricted | Restricted pegtricted Blocked  Total
ALL Trafficsheds and Secondary Channels| 2,924 | 16,322 | 66411 | 43848 15503 | 142,084
Matanzas Pass Vicinity Sec. Channels 112 1,727 5821 12,478 8,044 28070
Imperial River 798 2,038 9,152 4,816 392 16,398
South Estero Bay Sec. Channels 30 452 6,288 6,210 395 13,345
Estero River 141 1,734 10,524 97 0 12355
Fairview Isles a T 87 621 | 1688 4,741 2,023 9,073
Bayside Estates w2 5¢ 1,163 6,353 809 8384
Mullock Cresk | 259 2227 | 5594 225 0 8046
Hendry Creek ! 54 1636 4725 . 790 0 7451
Spring Creek 17288 978 5858, 103 0 6939
imperial Shores 121 140 | 3269 101 . 0 3509
Primo Drive 1~ 12 o 14 1117 | 1577 2709
Fish Trap Bay 2 - 47 72 792 , 1576 | 0 2440
Siesta Isles 249 108 611 333 | 1128 2,181
Port Carlos Cove 39 52 123t 343 0 1626
Island Shores2 11 97 470 864 "o 1431
Faiiew Cove ! 5 7 144 112t 158 0 1,423
Getaway : 43 28 270 674 385 1357
Compass Rose T T T 2T 747 596 0 1.354
Paiermo Circle T 2 A R 750 585 | 0 1.335
toland Shores 1 T 10 [ 3 . 183 T asa 646 . 1,332
Pelican Landng ' 19 712 7 e1s o | 0| 1329
Vachsman'sCove 13 76 713 769 | ioa 1,162
PrimoDrive2 7 8 85 423 | 0. 1127
Donara Bvd/Madison Ct 6 = 243 580 212 0 1034
CentralNorth Estero Bery Sec. Channeks 0 7720 285 o | ¢ o | 1014
Tropical Shores ' 9 484 444 0 0 928
Miramar 8 | 148 549 0 0 697
MclaughinBvd | 15 | 129 380 0 | ol 509
HobdayHeigns  ~ — 5 20 1 250 0 o ant
Satty Sam's Marina T a4 T 40 159 219 1 T 0 a9
e B ma i e
McPhie Park o 10 190 216 o ol ame
Big Carlos Pass Vicinity Sec. Channels 5 53 332 o . o] 138s
Laguna Shores T 180 0 o ! ae4
El Sol o | 15 188 153 6 ! 0 347
BontaBeach ; 26 . 190 | 124 0 0 314
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Trafficshed or Secondary |Restricted . Somewhat Severely

Channels ' Boats Restricted Restricted Restricted Blocked  Total

ALL Trafficsheds and Secondary Channels 2824 | 16322 i 86,411 ' 43848 15,503 142084
Fish Trap Say 1 | 5 i 254 18 0 0 273
Mid-istand Marina . 417 e - 109 . 0 - 0 175
Say Fibout Ciuh _ _ 5 s e e 0 128
Mobile Home Park ' 26 18 o | o . o 76
Weshnglon©t 2 23 o, o "o =
Fish Tale Marina 15 17 0 0 0 17
Hogue Channel | 1 17 0 . 0 o 7
Jeiferson Ct 0 0 0 0 0 0
———— e R 5 = 5 - -
Wikamebve T T T3 T T 0 ‘ 0o o 0
San Carlos RV Park/Campgmd T 1 0 T o o 01 0
Old Peiican Bay | 1 0o | 0 o 0 0
Carl Johnson Park i O 0 0 0 0 ‘ 0
Bayview Heights “ . 1 0 0 o o
2,924 16,325 66,410 43,847 15,503 142,086
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Table 11. Lee County Phase 1 Projected Dredge Requirements for Restricted Channels

Additional Depth (1 ft.} Clearance - {Cubic Yards)

Trafficsheds and Secondary | Restricted Somewhat Severely

Channsls Boats | Restricted - Restricted | Restricted | Blocked, Total
ALL Trafficsheds and Secondary Channels | 2 G924 88,325 | 121,184 63,693 | 20474 293675
Matanzas Pass Vicinity Sec. Charnels | 112 7878 - 10610 17,878 10607 46,973
imperial River 798 10567 16545 7079 50«:1l 34695
Estero River 141 9,186 19,243 146 0 28575
South Estero Bay Sec. Channels ) a0 3,774 11,1086 3 79;08? | _5?? 24,494
Mulock Creek 259 12,775 10,420 337 ! 0 23532
Sprng Creek 258 75711 . 10,754 155 0 18480
HenaryCres« | 54 6813~ 8913 1178 0 16,910
Faiview lsles [ 187 3867 | 3,073 6,820 ' 2672 16432
Bswtams 9@ 4% | 200 ez | 1079 1262
imperial Shores 121 1,385 5,768 151 | 0 7,304
Fish Trap Bay 2 i a7 745 | 1.447 "’"'"é}é"?ij'“'“’"'"b"*'""'4|433
CentraliNorth Estero Bay Sec. Channels | 0o 3789 : 571 o1 0 4359
Pelican Landing 19 . 2938 1219 0| 0 4157
Siesta tsles 243 717 . 1075 486 | 1,482 3759
Primo Drive 1 12 0 28 © 1576 | 2091 3,695
Port Carios Cove 3g 534 2179 515 0 3229
Fairview Cove 5 | 448 2049 | 237 0 2734
wiom2 i s e | ims | o _ae
TropicaShores 7 e | a7 es 0 0. 26%
Palermo Circe 17 69 1,436 866 01 2371
bSO ) e T T | w7 o | ‘7w
CompassRose 40 49 1283 82 0 2213
Yachtsman's Cove 13 237 1398 | 390 138 2,164
Getaway ' a3 | 71 500 | 980 | 513 2144
tsland Shores 1 ] | 10 | 144 . 255 | 729 861 1,989
Primo Drive 2 ) | 7 T 0 1138 634 0] 1944
McPhie Park | 10 1,461 393 0 o[ 1858
Holiday Heights ! 5 1,222 465 0 0| 1687
ssuntinn A - res -~ 61 0T 1485
McLaughinBivd 175 7527 687 0] ol 1439
Bonita Beach 26 0 11450 248 o0 | 0 1398
Fish Trap Bay 1 - 5 74302 a7 o o 1338
Laguna Shores 15 957 39 0 0 1,317
ESol 15 685 | 3038 9 0 997
Big Carlos Paes Vicinity Sec. Channels 5 233 | 664 0 0 897
Glemview 2 ] 247 | 648 0 0 &
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Trafficsheds and Secondary  Restricted: Somewhat Severely

Channeis Boats Restricted Restricted Restricted !Blocked Total

ALL Trafficsheds and Secondary Chamnels | 2924 | 88325 121184 | 63693 20,474 293675
Salty Sam's Marina : 44 164 275 307 0: 747
Mobie Home Park 26 614 0 0 01 614
Mid-siand Marina 41 a9 w81 o o 410
ndanBayow | 3 %3] 0 0] 0 38
Fish Tale Mearina 15 262 | 0 0 0 262
Bay Harbour Club 3 24 | 105 99 0. 228
Hogue Channel 1 164 ' 0 o 0 i 0 164
Bayview Heights 1 161 0 0 0. 161
Washington Ct 2 130 0 0/ 0 130
Wiliams Drive 3 111 o 0 - 0 111
Old Pelican Bay 1 108 0 - ) ol 108
San Carlos RV Park/Campgmd b 67 0 0 0 67
JeffarsonCt o | 0 0 o | 0| 0
Andre-Mar 0 0 0 0 Q | 0
e g — . 516 o
2,924 88328 121,181 63692 20,473 293574
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Trafficsheds

EM N South Estero Bay

.

Central/North Estero Bay
Big Carlos Pass Vicinity

Matanzas Pass Vicinity

2 0 2 4 Miles

8

Figure 1. Distribution of Lee County Phase 1 Trafficsheds by Boating Region
32




Boats

® Mot in a Trafficshed
L4 In a Trafficshed
N
2 0 2 4 Miles
W E
S

Figure 2. Distribution of Lee County Phase 1 Boats by Boat Source Area
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Sea Grass

2 0 2 4 Miles

8

Figure 3. Approximate Distribution of Major Mangrove and Sea Grass Communities for Lee
County Phase 1 Study Area 34



A

Tide Station

S

4 Miles

Figure 4. Locations of Tide Stations used to Correct Depths to MLLW for Lee County Phase 1
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Channels
No Restriction No Restriction
0.0 0.0
0.5 foot 0.5 foot
1.0 foot 1.0 foot
1.5 foot 1.5 foot
2.0 feet 2.0 feet
2.5 feet € 2.5 feet

300 0 300 600 Feet

5
Figure 5. Example of Analysis Results, Showing Restricted Boats and Channels
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Restricted Boats

. 15 - 26
Y 27 - 121
o 122 - 260
@ s

4 Miles

Restricted Boats

37

L. — — - "
Figure 6. Top Restricted Trafficsheds for Lee County Phase 1, According to Number of




Restrictions in Primary
Travel Routes (feet)

Not restricted
Somewhat restricted
Resfricted

Severely restricted
—— Blocked

S

4 Miles

Figure 7. Restrictions in Principal Travel Routeg 8for Lee County Phase 1
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Dredging Required

928 - 1162 cubic yards
1163 - 1626

1627 - 3508

3510 - 16,398

4 Miles

Figure 9. Top Restricted Traffischeds in Lee County Phase 1 and Estimated Dredge for
Normat Clearance 40
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Memorandum of Agreement
Southwest Fiorida Waterway Management

Page 2 of 3

NOW THEREFORE, in accordance with the purposes of this Mermorandum of
Agreement, the parties hereto agree to work together in implementinga
standardized regional approach to waterway planning , permit review and project
application, utilizing methodologies being developed by the Florida Sea Grant
College Program and the West Coast Inland Navigation District, and included

heregin as Attachment |.

Article }l

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 includes waterways of Manatee, Sarasota, Charlotte and
Lee Counties.

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 |, this agreement in and of itself in no way waives or modified
any existing laws, rules, or policies govemning the activities of any party.

E. Local govemments and local waterfront community organizations are
recognized as critical players and all Parties to this agreement will actively

seek their participation.

This agreement serves as a basis and commitment to enter into an
agreement in order to take on regional approach with all affected parties
to accomplish the objectives of ecosystem management.

- The rest of this page is left intentionally blank.
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Memorandum of Agreement
Southwest Florida Waterway Management

Page 30of 3

IN WITNESS WHEREOF, his memorandum of agreement has been executed by
the undersigned duly authorized parties on 2¢» 1997.

Department of Environmental Protection B ARG T
Virginia B. Wetherell

Secretary

Florida Sea Grant College Program ' _9&"10 e éé
' James C. Cato, Ph.D.

Director

West Coast Inland Navigation District '
Charles W. Listowski
Executive Director
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Attachment 1
A Regional Waterway Management System (Plan)
for Southwest Florida

A. Introduction and Background

Florida’s coasts have been transformed over the past two decades as population growth and
unprecedented demand for individual shore access to bays and estuaries have led to the creation
of residential canal developments. Thousands of miles of channels and basins have been dredged
as a by-product of this urbanization process. These navigable waterways are being stressed by
boat traffic and canalside activities. Southwest Florida’s boating population is increasing at
twice the state’s rate of change and the region’s coastal population is experiencing double the
national growth rate. Resource managers, scientists and informed users agree that a holistic,
nlace-based region-wide system is needed to deal with waterway problems associated with
channe]l maintenance, habitat restoration, traffic and signage, and boat maintenance. Such a
system can ensure safe, environmentally sustainable waterways for the boating public.

Implementation of this system provides a continued opportunity to demonstrate the feasibility of

the non-regulatory approach to waterway management on a regional basis.

B. Management Goals

The overall goal of this management initiative is to preserve the ecological and recreational
values of southwest Florida waterways. Achieving success will require the following:

fitting channel maintenance to boat draft requirements
minimizing impacts on surrounding bay habitats
prioritizing and evaluating management alternatives on a regional basis

developing maintenance standards for secondary/arterial waterways

developing 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.

providing waterway communities and boating organizations with information and technical
support to enable them to take an active role in managing their waterways

These goals will be pursued through a2 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 technical support to develop
local management implementation strategies, and disseminating map and guide products to
waterway residents which foster stewardship and environmentally responsible boating practices.

A4



Page 2.

Development and implementation of these management tools will be a joint effort between the
Florida Department of Environmental Protection (DEP), Florida Sea Grant (FSG), and the West
Coast Inland Navigation District (WCIND). Local governments, local waierway communities
and boating groups are recoegnized as critical players and are encouraged to participate.

B. Creating the Regional Waterway Management System

The Gulf Intracoastal Waterway System {GICW) was dedicated in 1967 prior to most of the
coastal development in evidence today. Over the past 30 years, the need has grown for the
development and maintenance of appropriate secondary access channels to accommodate boat
traffic from residential waterways to the arterial GICW, bays, estuaries, and Gulf waters. The
WCIND recognizes the need to provide data for proper decision-making. The WCIND aiso
acknowledges the meed for productive agency partnerships to provide cost-efficient public

service/resource preservation.

<« WCIND to establish the Regional Waterway Management system {(RWMS) via a M.O.A.

Define the RWMS and System Components
Date Sources
Information Coordination and Storage
Analysis (cartographic, statistical, carrying capacity, simulation)
Output (map, policy)
Application (region, county, local community)

A. Participants and Their Roles

Florida Department of Environmental Protection
Adopt FSG/WCIND data base initiatives
Regional permit review and approval
Local site technical evaluation/cooperative effort

F Ionda Sea Grant
Field surveying
GIS inventory and evaluation
Regional waterway planning
Publication and dissemination of map and guide products to boaters and shore

residents
Technical support to waterway communities in local planning and site evaluation

West Coast Inland Navigation District
Coordination of RWMS

Networking with counties and municipalities
Funding of public waterway projects through its Waterway Development Program

A-5



Page 3.
Other Participants

Waterfront homeowners associations (and informal groups)
Local boating organizations o

CWL:mms
9/12/97
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Appendix B
Restricted Boats by Access Categories

I Trafficsheds or Boats Number of Boats
Trafficshed ' Associated with Secondary Somewhat] Severely | All
Number Channels Restricted| Restricted | Restricted | Blocked | Restricted
47 Imperial River 591 152 49 6 798
35 Mulleck Creek 154 102 3 259
39 Spring Creek 237 20 1 258
2 Siesta Isles 96 73 42 38 249
5 Bayside Estates 150 33 3] 1 192
T Fairview isles 130 43 12 2 187
26 Estero River 27 87 17 141
46 Imperial Shares 108 12 1 121
-996 Matanzas Pass Vicinity Sec. Channels 27 39 14 32 112
34 Hendry Creek 11 35 8 54
45 | Fish Trap Bay 2 44 2 1 47
18 Salty Sam's Marina 30 10 4 44
3 Getaway 12 18 9 4 43
21 Mid-island Marina 26 12 3 41
6 Compass Rose 23 7 ] 1 40
8 Port Carlos Cove 32 6 1 39
-999 South Estero Bay Sec. Channels 25 2 3 30
7 Mobile Home Park T 22 3 1 26
42 Bonita Beach 15 11 26
ag Pelican Landing 18 1 19
13 Palermo Circle 7 6 4 17
27 El Sol 7 5 3 15
32 Fish Tale Marina 15 15
KX] Laguna Shores 12 3 15
43 McLaughiin Bivd 10 5 15
23 Yachtsman's Cove 8 2 1 2 13
11 Primo Drive 1 10 1 1 12
10 Istand Shores 2 9 2 11
9 Isiand Shores 1 5 2 1 2 10
28 McPhie Park 6 4 10
15 Tropical Shores 8 1 8
12 Primo Drive 2 3 3 1 7
14 Miramar 5 1 &
17 Donara Blvd/Madison Ct 4 1 1 <]
26 Holiday Heights 4 1 5
3 Fairview Cove 4 1 5
44 Fish Trap Bay 1 4 1 5
25 Williams Drive 1 2 3
29 Indian Bayou 3 3
40 Bay Harbour Club 1 1 1 3
18 Washington Ct 2 2
24 Glenview 2 2
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! Trafficsheds or Boats Number of Boats

Trafficshed Associated with Secondary Somewhaﬁ‘ Severely | [ Al
Number Channels Restricted| Restricted | Restricted | Blocked | Restricted
-997 Big Carlos Pass Vicinity Sec. Channeis 3 | 2 | 5

1 Old Pelican Bay 1 |' | 1

4 San Carlos RV Park/Campgmd 1 | 1
22 Bayview Heights 1 1
41 Hogue Channel 1 ‘ 1
-098 Central/North Estero Bay Sec. Channels | 0
19 Jefferson Ct 0
20 Andre-Mar )
a7 Cart Johnson Park 4]
Total 1,813 721 200 90 2,924
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Appendix C
Restricted Channels by Access Categories

Channel Length feeﬂ

Trafficshed Trafficsheds and Secondary Somewhat Severely All
Number Channels Restricted |Restricted [Restricted |Blocked |Restricted
47 Imperial River 11,514 9,980 3,085 151 24,701
a5 Mullock Creek 14,239 6,516 152 20,906
39 Spring Creek 8,901 6,610 70 15,580
2 Siesta Isles 821 625 207 477 2,130
5 Bayside Estates 501 1,170 3,963 354 5,998
30 Fairview Isies 4,382 1,870 2,806 876 9,935
36 Estero River 10,061 11,770 66 | 21,897
46 Imperial Shores 1,682 3,372 68 5123
-go96 Matanzas Pass Vicinity Sec. Channels 8,305 6,465 7.289 3,460 25,519
34 Hendry Creek 5,997 5,653 524 13,175
45 Fish Trap Bay 2 866 885 938 2,690
16 Salty Sam's Marina 167 157 118 443
3 Getaway 193 310 386 173 1,062
21 Mid-Island Marina 218 o8 37
6 Compass Rose 49 724 386 1,159
) Port Carlos Cove 661 1,281 232 2,163
999 South Estero Bay Sec. Channels 4,485 6,504 3,884 178 15,050
7 Mobile Home Fark 726 726
42 Bonita Beach 1,296 167 1,463
38 Pelican Landing 3,006 812 3,818
13 Palermo Circle 94 925 380 1,399
27 El Sol 871 202 4 877
a2 Fish Tale Marina 330 330
33 Laguna Shores 1,043 243 1,286
43 McLaughlin Bivd 841 414 1,255
23 Yachtsman's Cove 217 924 165 47 1,352
11 Primo Drive 1 19 620 693 1,332
10 Island Shores 2 634 485 583 1,703
g Island Shores 1 141 137 7 291 887
28 McPhie Park 1,715 239 1,954
15 Tropical Shores 1,768 543 2,302
12 Primo Drive 2 165 652 285 1,103
14 Miramar 424 601 1,024
17 Donara BlvdMadison Ct 822 720 143 1,664
26 Holiday Heights 1,352 290 1,642
A Fairview Cove 411 1,252 107 1,769
44 Fish Trap Bay 1 1414 25 1,439
25 Williams Drive 150 150
29 indian Bayou 517 517
40 Bay Harbour Club 27 63 45 135
18 Washington Ct 144 144
24 Glenview 242 404 646
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Channel Leng!h ‘feeg

Trafficshed Trafficsheds and Secondary Somewhat Severely Al
Number Channeis Restricted |Restricted |Restricted |Blocked |Restricted
-997 Big Carlos Pass Vicinity Sec. Channels 243 448 | 691

1 Old Pefican Bay 146 | 148

4 San Carlos RV Park/Campgmd 91 a1
22 Bayview Heights 217 217
41 Hogue Channel 198 198
-998 CentralNorth Estero Bay Sec. Channels 4131 385 4,516
19 Jefferson Ct 0
20 Andre-Mar 0
a7 Carl Johnson Park 0
Total 97,203 73,940 26,791 6,709 204,645
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Appendix D:
Data Inventory on Access Channel and Trafficshed Waterways,

Boat, and Facility Characteristics

This appendix presents information on boats, mooring, facilities, boat and
channel restrictions, and the estimated dredge amount required to provide boat
access from each individual trafficshed to open bay waters under two options: (1)
Normal Clearance and (2) Additional Depth (1 ff) Clearance).

The appendix tables are organized by trafficshed (navigable waterways
that serve as boat source areas). There are 47 trafficsheds in Lee County, which
are identified by a positive number in the Appendix D tables. The general
locations of these trafficsheds are shown on the accompanying maps. To locate
a particular trafficshed, refer to the List of Trafficsheds and Corresponding Map

Numbers, which immediately precedes the maps.

There are separate entries in Appendix D, identified by a negative
number, that refer to secondary channels, boats, and moorings that are located
outside of trafficsheds within the four boating regions: South Estero Bay (-999),
Central/North Estero Bay (-998), Big Carlos Pass Vicinity (-997), and Matanzas
Pass Vicinity (-996). Secondary channels serve two or more trafficsheds and are
heavily used by boaters to gain access to open bay waters. Refer to the
large-scale maps at the County Environmental Management Department for

specific locations and extent.
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Appendix D. List of Trafficsheds and Corresponding Map Numbers
(By Trafficshed Number

Trafficshed No. Name Map No.
1 Old Pelican Bay 1
2 Siesta Isles 1
3 Getaway 1
4 San Carlos RV Park and Campground 1
5 Bayside Estates 1
3] Compass Rose 1
7 Mobile Home Park 1
8 Port Carlos Cove 1
) Island Shores 1 1
10 Island Shores 2 1
11 Primo Drive 1 1
12 Primo Drive 2 1
13 Palermg Circle 1
14 Miramar 1
15 Tropical Shores 1
16 Salty Sam's Marina 1
17 Donara Bivd/Madison Ct 1
18 Washington Gt 1
19 Jefferson Ct 1
20 Andre-Mar 1
21 Mid-Island Marina 1
22 Bayview Heights 1
23 Yachtsman's Cove 1
24 Glenview 1
25 Williams Drive 1
26 Holiday Heights 1
27 El Sol 1
28 McPhie Park 1
29 Indian Bayou 1
30 Fairview Isles 2
31 Fairview Cove 2
32 Fish Tale Marina 2
33 Laguna Shores 2
34 Hendry Creek 3
35 Mullock Creek 3
36 Estero River 3
37 Carl Johnson Park 4
38 Pelican Landing 4
39 Spring Creek 4
40 Bay Harbour Club 4
41 Hogue Channel 4
42 Bonita Beach 4
43 McLaugbhlin Blvd 4
44 Fish Trap Bay 1 4
45 Fish Trap Bay 2 4
46 Imperial Shores 4
47 Imperial River 4
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(By Trafficshed Name)

Trafficshed No. Name Map No.
20 Andre-Mar 1
40 Bay Harbour Club 4
5 Bayside Estates 1
22 Bayview Heights 1
42 Bonita Beach 4
37 Carl Johnson Park 4
6 Compass Rose 1
17 Donara Bivd/Madison Ct 1
27 El Sol 1
36 Estero River 3
31 Fairview Cove 2
30 Fairview Isles 2
az Fish Tale Marina 2
44 Fish Trap Bay 1 4
45 Figh Trap Bay 2 4
3 {Getaway 1
24 Glenview 1
34 Hendry Creek 3
41 Hogue Channel 4
26 Holiday Heights 1
47 imperial River 4
46 Imperial Shores 4
20 Indian Bayou 1
9 Island Shores 1 1
10 Island Shores 2 1
19 Jefferson Ct 1
33 Laguna Shores 2
43 McLaughlin Bivd 4
28 McPhie Park 1
21 Mid-Island Marina 1
14 Miramar 1
7 Mobile Home Park 1
35 Mullock Creek 3
1 Qld Pelican Bay 1
13 Palemo Circle 1
38 Pelican Landing 4
8 Port Carlos Cove 1
11 Primo Drive 1 1
12 Primo Drive 2 1
16 Salty Sam's Marina 1
4 San Carlos RV Park and Campground 1
2 Siesta Isles 1
39 Spring Creek 4
15 Tropical Shores 1
18 Washington Ct 1
25 Williams Drive 1
23 Yachtsman's Cove 1
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1 Miles

Appendix D. Trafficsheds Map 1
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