
Florida Sea Grant (FSG) fi eld crews collected most of the data that underlies the Regional 
Waterway Management System. Using FSG research vessels, they surveyed canals, creeks, 

rivers, and other waterways commonly used by boaters—as identifi ed by county government 
personnel and residents with local knowledge. The crews mapped boats, vacant boat locations 
(such as moorings, slips, dry stacks, hoists), and signs, with Differential Global Positioning System 
(DGPS) equipment accurate to approximately 1 meter. The DGPS also recorded pertinent 
information about each feature mapped. A laser rangefi nder enabled mapping of features that 
the research vessel could not safely approach.

One research vessel was equipped with a depth sounder to map 
channel centerline depths. Portable tide gauges and specialized 
software allowed correcting depths to mean lower low water 
(MLLW). Faculty at the University of Florida Department of 
Civil and Coastal Engineering created the computer programs 
and defi ned appropriate subdivisions of canal systems and rivers, 
or “hydrologic areas,” based on local tidal dynamics. After 
accounting for all sources of error, depths were reported to 0.5-
foot accuracy.

The upper view shows GIS data layers mapped and displayed on 
the computer monitor. The lower image displays characteristics 
for selected boats.
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Contacts
West Coast Inland Navigation District
P.O. Box 1845
Venice, FL 34284
(941) 485-9402
E-mail: wcind@comcast.net
www.wcind.net

Florida Sea Grant
University of Florida
P.O. Box 110400
Gainesville, FL 32611-0400
(352) 392-5870
www.fl seagrant.org

Charlotte and Lee Counties
DEP South District
2295 Victoria Avenue
Ft. Myers, FL 33901
(239) 332-6975

Manatee and Sarasota Counties 
DEP Southwest District
3804 Coconut Palm Drive 
Tampa, FL 33619 
(813) 744-6100

Florida Department of Environmental Protection
www.dep.state.fl .us

The West Coast Inland Navigation District is a special taxing district, 
comprising Manatee, Sarasota, Charlotte, and Lee counties, serving an 
estimated 1.1 million citizens. The District helps plan and implement 
waterway projects that promote safe navigation and the enjoyment of 
water-based activities, such as boating, fi shing, and beach recreation.

Florida Sea Grant provides people, tools, and science to 
help protect and make wise use of our coastal and marine 
resources. The primary goal of Florida Sea Grant is a 
sustainable economy and environment, which it advances 
through a statewide, university-based research, education, 
and extension partnership of state and federal agencies, 
businesses, and citizens.

The Florida Department of Environmental Protection 
is the lead agency in state government for environmental 
management and stewardship. The department administers 
regulatory programs and issues permits for air, water, and 
waste management. It oversees the state’s land and water 

conservation program, Florida Forever, and manages the Florida Park Service.

Lee, Manatee, and Sarasota  counties 
participated in the design and 
implementation of the Regional 
Waterway Management System. 
The West Coast Inland Navigation 
Distr ic t  can provide  contact  
information for each county.
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GIS - Geographic Information System

Data Collection

A Florida Sea Grant fi eld crew measures channel depths from a 
research vessel.

                               Data from portable tide gauges and 
records from long-term tide stations allow adjustment of 

soundings to local mean lower low water. 
Dividing a study area into “hydrologic areas” maximizes accuracy of 
tide corrections to measured depths.

A geographic information system (GIS) is a computer program used to      
collect, edit, analyze, store, and distribute spatial data—data that can 

be represented as two-dimensional or even three-dimensional images. A GIS 
maps features as points (such as boats and signs); lines (includes waterway chan-
nels and roads); and areas (such as aquatic preserves and seagrass beds). Most 
importantly, the GIS captures and preserves relationships between the mapped 
positions and the characteristics or attributes of those features (for instance, the 
draft of a boat in a marina slip or the message on a sign alongside a canal). 

A GIS displays various kinds of data as separate layers on a computer monitor. 
It also can show tabular information about features selected either spatially on 
the map or by specifying attribute values. Examples include distribution of 
boats by facility type, locations and messages of offi cial and private signs, and 
presence of unusually deep-draft vessels that may affect channel maintenance 
decisions. The GIS facilitates data queries and analyses to answer unforeseen 
questions as they arise.

For the Regional Waterway Management System, specialized GIS routines 
analyze the route of each boat from its berth to deep, open water, considering 
the starting position, depths encountered in various channel segments along 
the waterway, and where the boat is considered to reach deep, open water 
(usually the Intracoastal Waterway or the Gulf of Mexico).

The computer screens to the left show some of the data available to citizens, 
managers, and policymakers. In the top view, note the many signs in this part 
of the Caloosahatchee River, including manatee notices and navigation aids. 
Boats and channels are shown as points and lines, color-coded to indicate de-
gree of restriction. The degree of restriction is a measure of how much a boat is 
hindered by shallow channel segments and, vice versa, how much a channel 
segment may hinder the passage of boats. (Vegetation on land appears red, a 
characteristic of aerial photographs made with false-color infrared fi lm.) In the 
lower image, information that pertains to three selected boats (yellow dots) is 
visible in the attribute data table; the region shown is where U.S. 41 crosses 
Phillippi Creek, in Sarasota.

F
lorida’s waters are among our nation’s 
most popular for recreational boating. 

While the state’s population increased by 
64% between 1980 and 2000, recreational 
boat registrations increased by 82% 
statewide and by 97% in southwest 
Florida (Collier, Lee, Charlotte, Sarasota, 

and Manatee counties; quickfacts.census.
gov). The population is projected to 
increase by another 23% over the next 20 
years, and boating growth should follow 
suit. Resource managers and policymakers 
must balance the phenomenal growth of 
the boating 
population with 
the protection 
of natural 

systems. The 
West Coast Inland 
Navigation 
District, 
member 

counties, and Florida Sea Grant 
together devise and apply science-based 
tools and procedures to manage and 
sustain our coastal waterways.

Florida’s bays, estuaries, and rivers are 
vulnerable to pressures, not only from 
increased boating, but also from the 
associated spread of commercial and 

residential developments. Problems 
include declining water quality, stressed 
habitat conditions, and on-the-water 
congestion. Ironically, as waterfront 
development and the boat population 
escalate, public access to coastal resources 
steadily decreases due to changing 
economic priorities. The challenge to 
users, resource managers, elected offi cials, 
and planners is how to sustain and protect 
our environment without isolating people 
from nature. Can we continue to use 
coastal waters and preserve the natural 
environment as needed to maintain the 
economic vitality of coastal communities 
for generations to come? Solving this 
problem will require effective tools. 

The Regional Waterway Management System
Balancing Coastal Resource Use and Protection

Prop scars damage sea grass beds.

T
his document describes one such tool, already proven 
and ready now for further application: the Regional 

Waterway Management System (RWMS). The RWMS 
helps planners and policymakers identify, evaluate, and 
prioritize channel maintenance and improvement needs. 
A detailed, comparative analysis of water depth and boat 
draft relations provides a comprehensive, regional overview 
of channel conditions and the geographic distribution 
and severity of existing restrictions to safe navigation. 
This science-based system allows an unbiased, objective 
approach to waterway management.

the boating 

of natural 

A Tool for Regional Planning

Prop scars damage sea grass beds.

Source: U.S. Census

Credit: South Florida 
Water Management 
District

Credit: South Florida Water Management DistrictCredit: South Florida Water Management District

Credit: Steve Leukanech

Boaters crowd Whale Harbor Channel, Florida Keys.Credit: Florida Fish and Wildlife 
Conservation Commission

Boat Inspection and Speed Sign Credit: Florida Fish and Wildlife Conservation Commission

Credit: Steve Leukanech The foundation of the Regional 
Waterway Management System is 

comprehensive, on-the-water surveys of 
the locations and characteristics of: (1) 
boats, “moorings” (boat locations, whether 
occupied or empty when mapped), and 
related facilities; (2) channel depths; and 
(3) boating-related signs. Field personnel 
map boats, signs, and depths; mapping 
boats during the winter and early spring 
captures the peak populations of seasonal 
residents and transient vessels. The U.S. 
Army Corps of Engineers provides depths 

of federally maintained channels, such 
as the Intracoastal Waterway, and other 
agencies supply maps of aquatic resources, 
such as sea grass beds.

For Manatee, Sarasota, and Lee counties, 
data collected along saltwater-accessible 
waterways include tide-corrected depths 
for 1078 miles of channels; 45,485 boats 
associated with those channels; 80,262 
“moorings”; and 10,841 signs directed 
to the attention of boaters on the water. 
Boat and mooring facility categories are 

single- and multi-family residence, 
marina, anchorage, restaurant/shop, 
hotel/motel, industrial, yacht club, boat 
yard, and government.

A geographic information system (GIS) 
computer program analyzes the boat draft 
and waterway depth data to identify (a) 
for each channel segment, which boats 
may be restricted at mean lower low wa-
ter* (MLLW)—and by how much—and 
(b) for each boat, which channel 
segments may present a problem of 

sha l low water  and the  sever i ty  of  
hindrance. (In the future, the state’s 
Vessel Title Registration System may 
provide data to replace or augment the 
labor-intensive, on-the-water boat surveys 
and allow frequent database updates.)

*Southwest Florida’s mixed tidal regime has 
two unequal low tides each day. MLLW, the 
average over time of the lower of the two daily 
low tides, is the water level of most interest in 
boat restriction analyses.

Management Decisions Based on Sound Science
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Dividing a study area into “hydrologic areas” maximizes accuracy of 
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A Florida Sea Grant fi eld crew measures channel depths from a 
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Information associated with mapped 
features (such as boats, channel 
segments, signs) can be 
analyzed in the GIS, 
exported to spreadsheet or 
statistics programs, or printed 
in tables, charts, reports, or 
map atlases.

To complete  each phase  
of  a  Regional  Waterway 

Management System project, Florida Sea Grant 
prepares a final report    of the data, fi eldwork, products, 
GIS fi les, and study results, including in-depth statistical 

analyses and preliminary recommendations 
of where channel maintenance may be 

most effi ciently performed. CD-
ROMs provide the complete data 
set and background imagery, ready for further display, analysis, 
and distribution. Accompanying metadata—aptly defi ned as 

“data about data”—for each layer of mapped 
features in the GIS describes the source, vintage, 

processing steps, accuracy, and other characteristics necessary for scientifi c 
use of the data.

Florida Sea Grant and the WCIND published the two volumes of 
A Historical Geography of Southwest Florida Waterways (Volume 1: Anna 
Maria Sound to Lemon Bay, 1999, and Volume 2: 
Placida Harbor to Marco Island, 2002). Channel 
data from the RWMS accurately characterize 
contemporary waterways, allowing comparison 
with the pre-development era conditions depicted 
on historic maps.

Many organizations will fi nd additional applications 
for RWMS data. For instance, the Lee County 
Property Appraiser’s Offi ce displays the RWMS 
point depths on its GIS map server (available via 
the GIS link at www.leepa.org). The computer screen image 
below shows the depths, along with parcel boundaries, roads, etc., near 
the bridge at Matlacha Pass. Such maps clearly show the true waterside 
accessibility of waterfront property.

General Permitting: Good for the Environment and the Taxpayer

The scientifi c integrity and demonstrated utility of the Regional Waterway Management System led to the statewide Inland Waterway 
Management Law (CS/HB 3369), which institutionalizes goals of Florida Sea Grant’s Boating and Waterway Management Program 

and broadens the mandate of Florida’s inland navigation districts. The RWMS is also the basis for a new State administrative 
code, “Chapter 62-341.490 Noticed General Permit for Dredging by the West Coast Inland Navigation District (WCIND),” effective 
August 2002. Noticed general permits (NGPs) provide: (1) greater effi ciency and effectiveness stemming from regional waterway 
maintenance priorities; (2) signifi cant savings in taxpayer dollars and staff time; (3) better public policy through a holistic, en-
vironmentally based decision-making process; and (4) Florida state policy based on the “best available science.” A signifi cant benefi t of the 
general permit is minimizing that portion of public funds—often the majority on individual waterway maintenance projects—spent for 
regulatory permissions to commence fi eldwork. The NGP spreads these administrative, overhead costs over several maintenance 
projects, thus substantially lowering overall costs, to the benefi t of the public.

The fi rst general permit covers 51 traffi csheds (boat source areas from which vessels exit via a common channel to deep, open water) in 
Manatee and Sarasota counties, and the second addresses priority Lee County traffi csheds and “secondary channels” (waterways that serve 
several traffi csheds and through which many boats must travel to reach deep, open water). Each NGP defi nes total dredge volume for its 
region, to be allocated using priorities based on RWMS analyses.

Below are examples of RWMS information used to prioritize and allocate channel maintenance resources. Data include dredge length 
and volume in traffi cshed channels, shown by level of vessel restriction to be corrected: somewhat restricted (0.0–0.5 foot interference at 

a mean lower low tide); restricted (1.0–1.5 foot); severely restricted (2.0–
2.5 feet); and blocked (3.0 feet or greater). Tables and graphs also show 
characteristics of the boat population in the traffi cshed: counts of all boats 
and restricted boats, displayed by draft and by severity of restriction.

“data about data”—for each layer of mapped 
features in the GIS describes the source, vintage, 

processing steps, accuracy, and other characteristics necessary for scientifi c 
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Regional Waterway Management System Products

Information associated with mapped 
features (such as boats, channel 
segments, signs) can be 

statistics programs, or printed 
in tables, charts, reports, or 
map atlases

T
of  a  Regional  Waterway 

fi les, and study results, including in-depth statistical 
analyses and preliminary recommendations 

of where channel maintenance may be 
most effi ciently performed. CD-

ROMs provide the complete data 

“data about data”—for each layer of mapped 
features in the GIS describes the source, vintage, 

To maximize effi cient use of the Regional 
Waterway Management System and enable 

resource management personnel to maintain 
up-to-date databases of waterways, boats, and 
signs, WCIND and Florida Sea Grant facilitate 
training workshops and provide a manual that 
details system methods. The workshops give 
RWMS users insights into the data extent and 
structure, as well as skills in basic GIS operation, 
queries, and analyses necessary for planners 
to produce meaningful data and responses to 
questions from citizens and policymakers. The 
comprehensive manual describes the equipment, 
procedures, and software components of the 
RWMS. Topics include requirements for 
personnel, equipment, hardware, and software; 
project planning; fi eld procedures (tide and 
depth data collection, mission planning, and 
boat/mooring/sign surveys); data processing, 
including quality control; channel and boat 
restriction analyses; and output products.

Maintaining the Data

The map, tables, and graphs present quantitative data for the Oyster Bay traffi cshed in 
Sarasota County. Such information, derived from the Regional Waterway Management 
System database, is essential to the Noticed General Permit process.

Gustavo Antonini, Florida Sea Grant 
professor emeritus at the University 
of Florida, inspired creation of the 
Regional Waterway Management System 
before his untimely death in 2004.
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Further
Information

T he Regional  Waterway 
M a n a g e m e n t  S y s t e m  

aggregates data and results at the 
level of traffi csheds (boat source 
areas from which vessels exit via a 
common channel to deep, open 
water). Typically, traffi csheds 
are residential canal systems, 
marinas, or natural creeks and 
rivers. This provides direct 

insight into such issues as “How 
many boats will be freed up for 
each cubic yard dredged in Canal 
System A versus Marina B?” 
The database and the results of 
RWMS vessel restriction analyses 
are available to county resource 
managers and policymakers—
and, therefore, to all citizens—as 
printed map atlases and digital-

products. Companion reports 
present statistical analyses of 
actual and potential problems 
and solutions. This information 
is available to county resource 
managers, planners, and citizens 
as they determine waterway 
m a i n t e n a n c e  p o l i c y  a n d  
priorities.

Information Products for Citizens, Resource Managers, and Policymakers

The scientifi c approach of the Regional 
Waterway Management System (RWMS) 

offers unbiased information for rational, objective, 
and effi cient allocation of waterway management 
resources over large areas (such as multiple counties). 
Traditionally, resource managers responded case-
by-case to individuals, businesses, or neighborhoods 
seeking help to deal with restrictions affecting 
isolated boat populations—or just one boat. The 
usual solution was to dredge an entire channel to a 
standard depth, such as minus 5 feet, or to whatever 
was necessary to free the deepest vessel present at 
all tide levels. Using the RWMS, managers can 
determine the least dredging necessary to free 
the most boats anywhere in their jurisdiction. 
“Surgical” dredging—deepening only restricting 
portions of a channel, as needed to accommodate 
the boats actually using it—becomes possible, 
minimizing expense and production of dredging 
by-products. Dredge scenarios at normal tide levels 
and unusual conditions (for instance, extremely 
low winter tides) can be readily compared. 
Importantly, managers can plan maintenance 
operations while considering the mapped extent of 
sensitive habitats, such as sea grass beds.

“Public” waterways (those under WCIND 
jurisdiction) in certain high-priority Lee County 
trafficsheds illustrate the benefits of using 
RWMS data in management decision-making. 
Improving public channels in all traffi csheds to a 
uniform depth to accommodate the deepest boat 
present in each—an unlikely scenario!—would 
require dredging about 180,000 cubic yards. 
Using RWMS results, surgically dredging public 
channels to free the same number of boats would 
entail removal of only half that amount. In 
addition, the RWMS identifi es boats that would 
still be restricted by shoals in “private” channels 
after WCIND-public channel maintenance, a 
useful consideration in assigning management 
priorities and for identifying public/private 
partnership opportunities. The data collected for 
these analyses provide insights into the actual boat 
population of a region: where, what kind, and how 
large and deep the boats are that actually use the 
waterways. This knowledge is essential for efforts 
intended to preserve and increase access by citizens 
to the boating infrastructure maintained by their 
tax dollars.

Waterway Management: A Regional Approach or Case-by-Case?

Maintaining the Data

These documents may be downloaded as Portable 
Document Format (PDF) fi les from the National Sea 
Grant Library (http://nsgl.gso.uri.edu/).

Technical Manual

Swett, R.A. and D.A. Fann. 2001. A Manual of 
Methods and Procedures for the Regional Waterway 
Management System. TP-124. Gainesville, FL: 
Florida Sea Grant College Program.
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* Trafficshed: a boat source area from which
vessels exit via a common channel

to deep, open water

The 45,485 boats mapped by Florida Sea
Grant for the WCIND Regional 
Waterway Management System
The 51 trafficsheds* of the first Noticed
General Permit–Manatee & Sarasota
Counties
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The popular anchorage near Longboat Pass. Beercan 
Island, one of many busy boater destinations in the District, 
is at upper left.

The distinctive shape of Siesta Key’s 
Grand Canal was visible from the 
beginning of the island’s development.

Punta Gorda Isles (foreground), is one of many large canal-front resi-
dential areas in Charlotte County.  This view is north to Punta Gorda 
and the Peace 
River, with Port 
Charlotte in the 
background.

Redfi sh Point, in the city of Cape Coral, on the Caloosahatchee River. These 
images illustrate the sweeping transformation of southwest Florida’s natural 
waterways into a water-based transportation system.

WCIND’s mandate includes maintaining the Gulf Intracoastal 
Waterway (ICW). Here, the dredge “Charleston” works in 

the late 1960s 
to excavate the 
C-1 canal, which 
linked the Gulf 
ICW at Roberts 
Bay (Venice) with 
Red Lake at the 
north end of 
Lemon Bay.

District properties 
are maintained for 
waterway/dredged 
material management 
use by the U.S. Army 
Corps of Engineers or the 
WCIND.  Exotic vegetation 

removal, security fence installation, berm creation/
enhancement, and 
the like, complement 
natural resources on 
the sites.

When dredging 
creeks, canals, and shallow bays, the District employs 
specialized equipment to protect the environment 
and provide access for boats. Here, a barge-mounted 
excavator fi lls containers used for removing dredge 
material from a District project in Phillippi Creek.
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