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Introduction

Many mobility options are available for the citizens of Miami-Dade County. Commuters
have access to employment centers using many modes. Even with this range of options,
congestion within the urban area of the county continues to increase.

Asacoastal county, Miami-Dade County includes waterways that are currently used for the
transport of goods and for pleasure. These waterways include Biscayne Bay and the canals
on the east and west side of the Bay. Biscayne Bay is bound on the east by Miami Beach
and serves as the outlet for many manmade and natural waterways. A major shipping and
cruise destination, the Port of Miami spans Biscayne Bay at the south end of the City of
Miami.

This study will assess the feasibility of using the existing waterways within the Urban
Growth Boundary of Miami-Dade County for commuter travel. The Urban Growth
Boundary includes the following municipalities:

Aventura Miami

Ba Harbour Miami Beach

Bay Harbor Island Miami Shores
Biscayne Park North Bay Village
Cora Gables North Miami Beach
El Portd OpalLocka
Florida City Pinecrest

Golden Beach South Miami
Hialeah Gardens Sunny Isles Beach
Homestead Surfside

Indian Creek Sweetwater
Islandia Virginia Gardens
Key Biscayne West Miami
Medley

The limits of the study area are depicted on Map 1. Study Area Boundary.

Background

Unique to waterborne service is the recognition that the land-water interface requires that
docks be available for boarding and discharging passengers. The use of existing docks may
be possible, subject to the conditions under which the permit for the dock was issued,
however new docks may be required to be constructed if there are no existing facilities that
meet the needs of the water transit service.
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Commuter travel on the waterways is used to complement traditional land-based mass transit
servicein somejurisdictions. Localy, Broward County recently initiated scheduled water
taxi servicein Fort Lauderdale that connects to Broward County Transit service. Water ferry
services operate in the San Francisco Bay area, service between Logan Airport and the
downtown financial district is available in Boston and Washington State has a history of
operating arange of scheduled waterborne commuter services.

In addition to reviewing existing successful operations to identify characteristics with
applicability in Miami-Dade County, this assessment of the feasibility of using the
waterways of Miami-Dade County for Waterborne Commuter Travel will identify:

o applicable vessd types and sizes, based on successful operations in other locations;

o feasibleroutes, based on an analysis of the physical and permitting opportunities and
constraints in Biscayne Bay and the adjacent canals;

o estimated travel time between identified origins and destinations for various modes of
travel including potential waterborne travel; and,

Waterborne Transportation Efforts

The terms “water taxi”, “water bus’ and “ferry” are used interchangeably in this report to
refer to waterborne transportation service. The term “taxi” does not denote servicethat is
on-demand unless specifically so defined.

Previous Efforts in Miami-Dade

In 1993/1994, a private company, Water Taxi, Inc. started water taxi service in the Miami-
Dade area. Service was provided along three routes:

o West Biscayne Bay
o East, along the Collins Canal
o Acrossthe bay between Miami Beach and Downtown Miami

Service was provided seven (7) days aweek from approximately 10 AM to 1:30 AM. All
day passes were available for $7.00 for travel between stops on one side of Biscayne Bay
and for $14.00 to travel acrossthe Bay. Service targeted visitors and tourists and was not
coordinated with land-based transit service. Docking arrangements were negotiated with
existing individual dock permitees. Stops along the routes included:

City of Miami Stop Locations

o Biscayne Marriott Hotel & Marina a Port of Miami
o Watson Island o Bayside Marketplace
o Bicentennia Park o Downtown Waterfront Hotels

Miami Beach Stop Locations
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o Dora Ocean Beach Hotel o Holocaust Memorial
o Fontainebleau Hilton o Lincoln Road Mall

o Indian Creek Hotel o Miami Beach Marina
o Miami Beach Convention Center

Private serviceis currently provided between Fisher Island and Miami Beach. Fare
information and frequency of serviceis not available.

Water taxi/commuter service in Miami’s Downtown and inner harbors is gaining private
support. Inthefall of 2002, the Bayfront Park Management Trust scheduled meetings with
representatives of several downtown interests with the goal of creating alink between
downtown business and entertainment destinations for residents and tourists.

Local Waterborne Efforts

Water Bus—Ft. Lauderdale, Florida

Applicability in Miami-Dade County is high for service characteristics, vessel
types/waterway characteristics, and funding/operations characteristics. Ridershipis
primarily tourism based, however efforts to attract commuters are under development.

Service Characteristics

Broward County Transit (BCT) entered a public/private partnership with Water Taxi, Inc. in
November 2001, to provide fixed route water taxi service consisting of 22 stops along a
north and south route. Service is provided between 6:30 AM and 12:30 AM, seven days a
week.

Commute Length:  n/a

Ridership: n/a

Number of Stops: 22

Headway: 60 minutes

Waterbody: Intracoastal Waterways and Canals

Connections between waterborne service and six BCT transit bus routes are coordinated by
BCT. Seven (7) and 31-day BCT passes are accepted on the water bus/taxi. Fare/passes
include $4.00 for an adult one-way pass or $5.00 for an al day unlimited pass. Three (3)-
day, 7-day and annual passes are also available. Discounts for youth, seniors and disabled
persons are available for one-way and 31-day passes.

The water-based service stops are located at existing docks. BCT did not construct any
improvements waterward of the high water line. Federal Ferry Boat Discretionary Funds
received by BCT in support of this service went in part to make ADA access improvements
to existing dock facilities.
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Vessel Types/Waterway Characteristics.

Three vessel types arein operation with atotal of 18 vesselsin the fleet. The fleet includes
open-air boats, 38' Megas and new 42 enclosed hybrid-electric boats. Passenger capacity
ranges between 27 to 74 passengers. Hybrid-electric vessels are driven by electric motors
and rely on a generator and batteries for power. They have low exhaust emissions due to the
bio-diesel used at low consumption rates. The vehicles by design are low wash/wake and
designed to operate in shallow areas along intracoastal waterways and canals. The low
wash/wake boats are also designed to minimize the impacts to manatees. Serviceis currently
provided along the Intracoastal Waterway and new river, both narrow water bodies.

Funding/Operations

Federal funds assist in meeting the capital needs for this service. Broward County applied
for Federal Ferry Boat Discretionary Funding (FFBDF) over three grant cycles, receiving
funds after athird application for the construction of 8 hybrid-electric boats and the
improvement of docking facilitiesto meet ADA standards. Funding in the amount of $2
million was awarded after receiving Congressional support. The required 20 percent local
match was met by Water Taxi Inc. with the donation of an additional two 42’ hybrid-electric
boats. Each boat isvalued at approximately $238,000. Seven of the ten hybrid-electric boats
werein operation in Fall 2002.

The use of electric vessels makes this service eligible for aternative fuels grants/federal
funding.

Water Taxi, Inc. operated a private water taxi service in Broward County prior to
implementation of the current service. Water Taxi, Inc. had negotiated use agreements with
dock permitees that remain in effect. Under aten-year operation and leasing agreement,
vessels are owned by Broward County Transit and leased to Water Taxi, Inc. Water Taxi,
Inc. operates the service under the level of service and fare structure established in the lease
agreement.

Obtaining the right to access existing docks as well as the need for any additional permitsis
the responsibility of Water Taxi, Inc. In addition to the retention of farebox revenues,
Broward County provides Water Taxi, Inc. with asubsidy in the amount of 1.5 million
annually from CMAQ dollarsif available. The subsidy will be provided for three years at
which time the sole compensation will be the collection of farebox revenues; currently in
year two of the contract.

Ridership Characteristics

Ridership has increased since execution of the operating agreement between Broward
County and Water Taxi, Inc. Fares were reduced and passes that alow free transfers to other
BCT services made available. Since the implementation of the new fare structure, Broward
has seen an increase in ridership, up 200 to 300% each month from the previous year (July
2002 ridership is reported at 24,000, an increase of 15,000 over July 2001 ridership).
Ridership is primarily tourism with efforts to attract commuters under development.
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Hover Craft USA - St. Petersburqg, Florida

Applicability in Miami-Dade County is high for vessel types/waterway characteristics
(Biscayne Bay).

Service Characteristics

Fixed route serviceis provided between the St. Petersburg Pier, one resort hotel and Egmont
Key (natural preserve) seven days aweek. Serviceis provided between 9:30 AM and 5:00
PM. Service beganin 2002 and is privately funded with no coordination with land-based
transit service.

Number of Stops: 3
Headway: 60 to 150 minutes
Waterbody: Tampa Bay

Vessel Types/Waterway Characteristics

Vessel typeis hovercraft, isdesigned to operate in shallow waters. The hovercraft floats
two feet over the surface of the water or land and does not disturb vegetation, dolphins or
manatees. A 17- passenger hovercraft that can travel up to 40 miles per hour is used to
provide service in St Petersburg across Tampa Bay. A 12 passenger hovercraft vehicle can
be constructed; the smaller vehicle size would permit operation along the Miami-Dade canals
at a35 mile per hour speed without wake.

Vessels operate on bio-diesel fuel, a biodegradable source of energy.

National Waterborne Efforts

Golden Gate Transit Larkspur Ferry- San Francisco, California

Applicability in Miami-Dade County is high for service characteristics and vessel
types/waterway characteristics (Biscayne Bay).

Service Characteristics

The Larkspur Ferry provides service between San Francisco and two cities, Larkspur and
Sausalito. Larkspur service runsfrom 6 AM to 9 PM. Theferry system is owned and
operated by Golden Gate Transit, a public agency.

Commute Time: 30-50 minutes and 70-90 minutes

Number of Stops: 2 per route

Headway: 30-45 minutes

Waterbody: San Francisco Bay, within dredged channels

Ridership is primarily commuter during the peak hours. Approximately 1,400 free parking
spaces are provided for commuters at the Larkspur station. Service from Sausdlito is
provided between 7 AM to 7 PM with a commute length of 70 to 90 minutes. No parkingis
available at the Sausalito station.
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Free Golden Gate transit buses connect Larkspur and Sausalito terminals to 20 surrounding
neighborhoods during peak commute hours. Free roundtrip MUNI transfers are available at
each ferry terminal.

Vessel Types/Waterway Characteristics

Golden Gate Transit operates various vessels ranging from 325 to 750 passenger capacity.
The fleet consists of three steel, mono-hull vessels and two catamarans.  The steel vessels
have avertical clearance of 30" and adraft of 6'; the catamarans have a vertical clearance of
6 and draft of 3'4”. Capacity on the catamaran vessel is 325 to 408 passengers.

Funding/Operations

Golden Gate Transit is an Independent District without taxing authority. Transit services
including bus and ferry are subsidized from toll revenues collected on the Golden Gate
Bridge. Approximately 1/3 of the transit operating costs are covered by farebox revenues
with the remainder met by toll revenue. Federal and State grants are used for capital
projects.

Baylink Ferry — San Francisco, California

Applicability in Miami-Dade County is high for service characteristics, vessel
types/waterway characteristics (Biscayne Bay) and funding/operation characteristics.

Commute Length: 55 minutes

Ridership: 702,000 annual (FY 01/02)
Number of Stops: 3

Headway: 30- 180 minutes
Waterbody: San Pablo Bay

Service Characteristics

Located in California, water taxi service is provided between Valego and 2 stopsin San
Francisco. Service operates between 6 AM and 8:30 PM with 30 to 180 minute headway.
Ridership is approximately a 70-30 split of commuters to non-commuters. Service
expansion is planned to accommodate a 3-boat schedule for atotal of 16 daily roundtrips, an
increase over the current service providing daily 11 roundtrips.

Vessel Types/Waterway Characteristics
Baylink Ferries operate aluminum catamarans that accommodate 300 passengers. The
vertical clearanceis 40 feet and the vessel draft is 6 feet.

Funding/Operations
Ferry vessels and facilities are owned by the City of San Francisco with service operated and
maintained by a private company, Blue and Gold Fleet.

Capital investments for vessels and terminals are acquired through federal and state grants.
In atypical year, three-quarters of the operating costs are covered by farebox revenue. This
has been accomplished through small fare increases over time. Currently, an unlimited
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monthly passis $200. A one-way adult trip is $9 with two-way travel discounted to $14.
Last year approximately $4.5 million in operating revenue was retrieved from the farebox.
The remaining operating costs are subsidized by toll revenue, primarily from the northern
bridges.

The creation of apublic agency to operate the ferry system was rejected by the City of
Vallgo. Because private companies cannot access federa grants, the City entered into afive-
year cost-plus operating contract with a private operator. Federal funds assist in meting the
capital needs for this service.

Alameda/Oakland Ferry — San Francisco, Califor nia

Applicability in Miami-Dade County is high for service characteristics, vessel
types/waterway characteristics (Biscayne Bay) and funding/operation characteristics.

Commute Length: 20 — 50 minutes

Ridership: 445,000 annual (2002)
Number of Stops: 4

Headway: 60 minutes
Waterbody: San Francisco Bay

Service Characteristics

Ferry service operates between two points in San Francisco and the City of Alameda and
Port of Oakland between 6 AM and 9 PM. Free parking is available in Alameda and
Oakland. Weekdays three boats are in operation with limited service offered on weekends.
Seasonal serviceisalso provided to Angel Island State Park and the Giants' Pacific Bell
Park.

Public transit connections are available at or near all East Bay and San Francisco ferry
terminals. East Bay Bus transfers are free with aferry ticket. San Francisco bus transfers
are free with purchase of 10, 20, and 40 ferry ticket books. Transfers are valid on MUNI
buses, trolleys and light rail.

Vessel Types/Waterway Characteristics

The Alameda/Oakland Ferry operates two vessel types. a2 deck vessel that accommodates
320 passengers and a 380 passenger, triple deck catamaran. Both vessels types have a draft
of 7.

Funding/Operations

The Alameda/Oakland Ferry is apublic transit system operated by the City of Alamedaand
the Port of Oakland. A private operator, Blue and Gold Fleet, provides service under a
performance contract with the City of Alameda. To reduce risk to the private operator, the
City is negotiating a guaranteed fixed-fee partnership.
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Logan Airport Water Shuttle— Boston, M assachusetts

Applicability in Miami-Dade County is low.

Commute Length: 8 — 15 minutes

Ridership: annual (FY 01/02)
Number of Stops: multiple
Headway: 15 minutes
Waterbody: Harbor

Service Characteristics

Daily serviceis provided from Logan Airport to various stops in the financial district along a
one-mileroute. Serviceis provided every 15 minutes from all airport terminals. Free bus
shuttle operates between the airport and the water shuttle dock and buses meet scheduled
water shuttle arrivals and departures.

On-call water taxi serviceisavailable 6 AM to 8 PM Monday through Friday and 10 AM to
8 PM on Saturday and Sunday and does not operate on a fixed route or schedule. A one-way
ticket is $10; roundtrip is $17.

Vessel Types/Waterway Characteristics

Serviceis provided by a 28 passenger vessel with alength of 39" and a draft of 2 feet. The
vertical clearanceis 13 feet. The vessdl is partly enclosed with passenger seating provided
under cover and on deck.

Coronado-San Diego Ferry — San Diego, California

Applicability in Miami-Dade County is high for service characteristics.

Commute Length: 60 minutes

Ridership: 80,000 annual (approximate FY 01/02)
Number of Stops: 3

Headway: 60 minutes

Waterbody: San Diego Bay

Service Characteristics

Two services are provided in San Diego Bay: a privately owned and operated ferry service
and a supplemental commuter service subsidized by the local government. The regular ferry
service runs between a single stop in San Diego and a single stop on Coronado Island.
Leases for both docks are held by the private operator. Service runs from 9:00 AM to 11:00
PM seven days aweek. Service has been in operation for 16 years with fares only increasing
from $1.00 to $2.00 over the 16 year time period.

The supplemental commuter service operates between the same two stops and an additional
stop on Coronado Island. Service starts at 5:20 AM. The supplemental (subsidized) ferry
serves alarge commuter population, providing serviceto US NAS North Island.
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The ferry wasin service prior to the bridge connecting San Diego to Coronado Island. When
the toll bridge was constructed ferry service was no longer permitted. Ferry service was later
permitted to resume in 1986/1987. In addition to the ferry service, the same private operator
provides water taxi service that utilizes public marina docks.

Vessel Types/Waterway Characteristics

There are two vessels in operation, both accommodating 300 passengers. The vessels are
approximately 90’ in length and 20" wide. They operate in the dredged channel of San
Diego Bay.

Funding/Operations

The regularly scheduled serviceis aprivately run operation that receives no public funds.
The commuter system operates as a fixed fee partnership between Harbor Excursion and the
local government.

Washington State Ferries - Washington
Low applicability in Miami-Dade County.

Annua Ridership: 26 million (FY 01/02)
Number of Stops: multiple routes/stops
Headway: varies

Waterbody: varies

Service Characteristics

Largest system in the U.S,, serving eight counties within the state of Washington and the
providence of British Columbia, Canada. The system consists of 10 routes with 20
terminals.

In 1999 the system carried more than 11 million vehicles and 26 million people.
Approximately 20,900 passengers a day are walk-on passengers.

Vessel Types/Waterway Characteristics
Vehiclesin the fleet range from passenger-only vessels (230 person occupancy) to large
automobile/passenger vessels (218 vehicle/2500 person occupancy).

Harbor Hopper Water Taxi —Oxnard, California

Low applicability in Miami-Dade County.

Commute Time: varies

Number of Stops: 5

Headway: 60 minutes

Waterbody: Channel I1slands Harbor

Service Characteristics
Private water taxi service within the Channel 1slands Harbor serves 5 stops, seven days a
week. Ridership istourism-based and for special eventsin Oxnard, California.

10
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Vessel Types/Waterway Characteristics
Vesselsrange in capacity from 6 passengersto 22 passengers. Draft is 1.5 feet and vertical
clearanceis 10 feet.

Table 1 summarizes the characteristics of existing waterborne transportation efforts
surveyed.

Tablel. Characteristicsof Surveyed Waterborne Transportation Systems

I nterchangable Passes/ Free
Transfers - Water & Land Based

Operating Structure

# of Routes/Stops
Headway (minutes)

Transit

Transit Service

Fort Lauderdale Waterbus 2/22 60 Pub/Pvt

St Petersburg Hover Craft /3 60-150 Pvt

Golden Gate Larkspur Ferry 2/4  30-45| Public

Baylink Ferry 1/3  30-180 Fixed Fee

Alameda/Oakland Ferry 2/4 60 Pub/Pvt

‘% ‘%’ “%“ ‘%’ ‘% ‘% Land Based Transit Connection
%ﬂ ‘% % % % % Discount Fares

g seew @

Logan Airport Water Shuttle 13 7 Pvt
Corondo/San Diego Ferr /3 60 vt/
& y Fixed Fee
Washington State Ferries 10/20 n/a Public
Harbor Hopper Water Taxi 1/5 60 Pvt
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Regulations and Funding Sources
Funding Sources

Federal funding is available to public agencies for capital and operating operations of
waterborne commuter travel.

Ferry Boat Discretionary Program (FBDP)

The FBDP is a specia funding category for the construction of ferry boats and ferry terminal
facilities. 1t was created by Section 1064 of the Intermodal Surface Transportation
Efficiency Act of 1991 and reauthorized by Section 1207 of the Transportation Equity Act
for the 21% Century (TEA 21) through fiscal year 2003.

Thirty-eight (38) million dollars are allocated in each fiscal year (1999 - 2003). TEA 21
requires that $20 million each year be set aside for marine highway systems that are part of
the National Highway System for use by Alaska ($10 million), New Jersey ($5 million) and
Washington State ($5 million), leaving $18 million for open competition among all
applicants.

Obligation limitations imposed on the Federal-aid Highway Program under the provisions of
TEA-21 aso impacts the amount of funds available to all states under the FBDP. Itis
expected that approximately 14 million will be available for candidate projects for fiscal
years 2002 and 2003. Funding for fiscal year 2003 will not be appropriated until the passage
of the FY 2003 DOT Appropriations Act at which time the extent of congressional funding
will be known.

The federal share of project cost is80%. Eligible projectsinclude the construction of ferry
boats and ferry terminal facilities in accordance with 23 U.S.C 129. FBDP funds may only
be used for capital projects.

Reauthorization of the FBDP is difficult to predict, however the program has congressional
support.

Selection Criteria

There are no statutory criteriaand FHWA has not established regulatory criteriafor the
selection of FBDP projects. The following criteria are considered during the selection
process:

o Expeditious completion of project.

State priorities- individual state priority has been the single most important criteriafor
initial selection by the program office.

Leveraging of private or other public funding.

Amount of FBDP funding requested.

National geographic distribution of funding with the FBDP.

Solicitation for projects usually beginsin March and the announcement of selected
projects and allocation of fundsis usually accomplished by the middle of November.

O
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Solicitation for projectsin FY 2003 will not begin until after the passage of the FY
2003 DOT Appropriation Act.

Congestion Mitigation and Air Quality | mprovement Program

Funds are used to implement projects that result in air quality improvement.

Eligible Projects include:

o Transit and Public Transportation Programs
Service or system expansion
Provision of new transit service
Financial incentive to use existing transit service
Alternative “Clean” Fuels
Experimental Pilot Projects

000D D

All recipients of CMAQ funds are required to provide FHWA with annual reports detailing
CMAQ expenditures. Waterborne transportation systems are eligible for CMAQ funding.

Bus and Bus-Related Capital | nvestment Grants

Grant money under this Federal Program is available to assist in the financing of bus and
bus-related capital projects. All public bodies and agencies as well as certain public
corporations, boards and commissions are eligible to receive money under this grant.
Eligible projects include but not limited to:

Acquisition of buses for fleet and service expansion

Bus maintenance and administrative facilities

Transfer facilities

Bus malls

Transportation centers

Intermodal terminal

Park and ride facilities

Costsincurred in arranging innovative financing for eligible projects

00000 D0DO0O

Funding requirements include a 20 percent local match. Funding is allocated for atotal of
three years (year appropriated plus two years).

Urbanized Area Formula Grants, For mula Grants

Grants available to urbanized areas and states for transit-related projects. Designated
recipients must be public bodies with the legal authority to receive and dispense Federal
funds located within a transportation management area (generally defined as an urbanized
areawith a population of 200,000 or more). Eligible projectsinclude:

o Planning, engineering design and evaluation of transit projects and other technical
transportation-related studies

o Capital investments in bus and bus-related activities

o Capital investments in new and existing fixed guideway systems

13
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Funding appropriation is based on legislative formulas and the Federal share is not to exceed
80% of the net project costs. The Federal share may be up to 90% for the cost of vehicle-
related equipment attributable to compliance with the Americans with Disabilities Act and
the Clean Air Act and for projects or portions of a project related to bicycle. Fundingis
awarded for atotal of four years (the year appropriated plus three years).

Job Access and Rever se Commute

Grants are intended to encourage transit service to assist welfare recipients and other low-
income individuals with access to jobs, training and other socia services. Transit service
should be designed to devel op services to transport workers to suburban job sites.

All local governmental authorities and non-profit entities are eligible to receive Job Access
and Reverse Commute grant money. Eligible projects for Job Access grantsinclude:

o Capital and operating cost of equipment, facilities and associated capital maintenance
times related to providing access to jobs

o Costs of promoting the use of transit by workers with nontraditional work schedules,
use of transit vouchers, use of employer-provided transportation

Eligible expenditures for Reverse Commute grant funds are operating costs, capital costs,
and other costs associated with reverse commute by bus, train, carpool, vans or other transit
service

Clean Fuedls For mula Gr ant Program

The Clean Fuels Formula Grant Program is designed to accel erate the deployment of
advanced bus technologies, incorporating low emission vehicles into the nation's transit
fleets. The program was developed to assist in the purchase of vehicles, construct aternative
fuel fueling facilities, modify existing garages and promote the use of biodiesel fuel.

Public transit operatorsin clean air non-attainment or maintenance areas are eligible for

these funds to purchase or lease of vehicles (including vessels). Funds are allocated based
on the number of vehiclesin the bus fleet and the number of passenger miles weighted by the
severity of nonattainment for either ozone or carbon monoxide.

No funds are alocated to this program, match is 80 percent Federal and 20 percent local.
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Characteristics of Successful Waterborne Operations
Summary of Successful Operations

The characteristics of a successful waterborne transit system are the same as that of aland-
based system. Service must be reliable, convenient and competitive. For the commute trip,
reliability means that serviceis provided each day on aregular schedule; convenience
requires that stops are located near trip ends, where residential and employment densities
will support transit; and competitive requires that service competes with other modes in
terms of time and cost.

There are common elements to the successful operations outlined above that contribute to
their success and have applicability to waterborne transportation in Miami-Dade County.
Service in Miami-Dade County may operate within or across Biscayne Bay offering limited
stop service and within linear waterways with multiple stops, therefore, service
characteristics applicable to both potential service types are listed.

Service Characteristics

1. Successful operations provide physical connection to the land-based transit system or
park and ride facilities.

2. Successful operations provide for discount fares. In many, transfers are permitted
between the waterborne service and land-based service.

3. With the exception of servicein Broward County, successful operations provide
service between limited points (2-3 stops).

4, Commute lengths for service provided between 2-3 stops ranges from alow of 20

minutes to a high of 90 minutes. The median commute length of the 6 systems for
which commute length was identified is 40 minutes.

5. With the exception of servicein Boston between Logan and the financial district,
headways are 30 minutes or longer.

6. Passenger capacity is generally over 100; thisis areflection of the type of service
provided and the type of waterbody traveled.

Vessel Types/Waterway Characteristics

While most successful operations operate within bays and harbors, successful waterborne
service can be classified based on the capacity of the vessel and the type of waterbody that
the vessel will operate on. Based on research into the successful local and national
waterborne efforts, three general classifications can be defined (minimum draft and vertical
clearance dimensions cited are based on the survey of successful operations; some
minimums may be decreased through custom vessel design):

1. Water Taxi Service (Class ) — vessel capacity of lessthan 100. Service may be limited
stop or to multiple stops along aroute. Draft may be aslittle as 3 feet and the minimum
vertical clearance requirement is 6 feet, increasing to 15 feet for some vessel designs.
Vessels operate in bays and in canals/channels.
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2. Water Ferry Service, Pedestrian only (Class I1) — vessels capacity is greater than 100.
Serviceis between two to four stops. Draft istypically 4 to 7 feet and minimum vertical
clearanceis generally 6 to 40 feet. Vessels operate in bays and harbors,

3. Water Ferry Service, Pedestrians and Cars (Class |11) — vessels that accommodate
automobiles as well as pedestrians. Serviceis between two to four stops. Minimum
draftis7 to 20 feet. Vertical clearance varies greatly by capacity and design. Vessels
operate in bays and harbors.

Hovercraft offer an alternative to conventional propeller-driven vessels. Capacity on a
hovercraft is available through custom design in the same range as that of a conventional
propeller-driven vessel. Hovercraft, by virtue of their propulsion system, do not impact sea-
grassbeds and would not present the same hazard to manatees as conventional propeller-
driven vessels when underway.

Funding/Operations
All non-private operations surveyed used federal funds to make capital improvements.

Research identified that successful waterway services can be administered through avariety
of operating aternatives. Operation of commuter-oriented waterborne serviceis similar to
that of aland-based transit whether publicly or privately operated. Four categories of
operating alternatives are used in the successful operations surveyed.

o Public Agency — Entirely owned and operated by public agency. The operating agency
may be the transit agency responsible for land-based transit or an independent
agency/authority/district.

o Public/Private Partnership — The public agency acts as the administrator and provides
subsidies to private vendors that operate the system. Typically private vendors
maintain an agreed-upon level of service in exchange for retaining farebox revenues.
Additional subsidy may be provided.

o Fixed Fee Partnership- Public agency acts as the administrator and a private vendor
operates the system. The operator is guaranteed a fixed profit over all expenses
(operations, maintenance, administrative and insurance).

o Private— Owned and operated by a private vendor.

Previous private efforts have failed in Miami-Dade County. Based on other efforts, some
partnership is generally required between public and private agencies. Public money is often
needed to secure grants and funding for capital and/or operating expenses. Within Miami-
Dade County, the two-funding/operating arrangements with the highest applicability for
Miami-Dade County are Public/Private Partnership and Fixed Fee Partnership.

Recommendation for Potential Waterway Service in Miami-Dade County

Recommended Service Characteristics
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1. Waterborne transportation in Miami-Dade County should be connected to the existing

land-based transit service. Discount passes should be made available and transfers

between the two systems should be facilitated.

Park and ride facilities should be provided where demand is identified.

Because there are limited examples of successful service with multiple stops, Miami-

Dade County should compare the travel time for proposed specific service route

aternatives to the travel time for competing modes of travel after stops have been

identified.

Service of this type would be similar to local bus routes, many stops make access

convenient, but greatly increase the time it takes to make atrip. Boarding timeson a

waterborne system are greater than those of aland-based system, requiring careful

assessment of the benefit of multiple stops before "local™ service characteristics are

selected. Commute time should be comparable to that of competing modes.

4. Headways for service that cross Biscayne Bay may be as long as 60 minutes. Headways
for multiple stop service should recognize peak hour demand and competing modes.

Wn

Suitable Vessel Types
Miami-Dade County has the opportunity to provide servicein all of the three classes defined.

Within Biscayne Bay, all three service classes may be represented. Multiple stop service
connecting locations on a single side of the Bay could connect residential generators located
north and south of downtown with the downtown. Limited stop service could be provided as
express service between the same residential generators and downtown attractors
(employers) on asingle side of the Bay. Service could also connect both sides of the Bay.
Vessels that transport people and automobiles could be employed to provide connections on
the Bay both on asingle side of the Bay and across the Bay. Class 111 service would require
the construction of adocking facility that would permit the loading and unloading of
vehicles. Thelandward facilities would have to include storage areas for vehicles waiting to
board the vessel.

Waterborne service within the waterways downstream of the salinity dams could also be of
the three service classes identified. Limitationsto Class Il and 111 service are the water
depth and vertical clearance within a particular canal and the availability land to provide for
the storage of vehicles waiting to board the vessel.

Upstream of the salinity dams located on each canal, service opportunities are limited to
Class| or I1. Opportunities for Class Il service would be limited by the water depth and
vertical clearance within acanal. Class |11 service could not be provided due to vessel size,
particularly the minimum draft required for the vessels that provide this type of service.

Recommendation for Funding/Operations

Miami-Dade County could provide service operated solely as a public operation or could
pursue a public-private partnership to provide access to federal funding sources. Seven of the
nine successful operations surveyed operated under public/private partnership. Maintenance
and operations of the waterborne service is provided by the private vendor with scheduling
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performed by the public agency. Performance standards and monitoring should be employed
to insure contract compliance.

Financial subsidy of the service will likely be required to keep fares competitive with the
cost of competing transportation modes. Broward County made application for Ferry Boat
Discretionary funds for three grant cycles before award. Congressional support was required
to secure the award. Miami-Dade County should recognize the time lapse between
application for grant funding and award.

Miami-Dade Waterway Characteristics
Study Area

For the purpose of this assessment, the waterways within the urbanized area of Miami-Dade
County are classified as Currently Navigational and Currently Non-Navigational to
differentiate between the sources and compl eteness of data available for each classification.
Water level and vertical clearance datafor the Currently Navigational Waterwaysis derived
from the National Oceanic and Atmospheric Association's Navigational Charts (NOAA
NAV Charts) and the datais complete and accurate. It is continuously maintained with
frequent updates (Notice to Mariners) because it has a commercia application that funds the
maintenance of the data.

Water level and vertical clearance datafor the Currently Non-Navigational Waterways is not
maintained for the purpose of navigation; currently the canals are not used for water
transportation and access by the public isincidental. The availability of datafor these
waterwaysis limited. While the SFWMD maintains arecord of canal characteristics such as
the elevation of vertical obstructions (NVGD), the datais not complete and is organized by
obstruction based on permit number and location within a geographic area.

Data on water depth is not available, except at control structures that may be located several
miles apart. Water depth data for the intervening section of canal is not available. The
SFWMD has undertaken hydrological modeling efforts on one or two canals within its
jurisdiction. Water depth will vary seasonally, based on atmospheric conditions (weather)
and the stormwater and resource management policies of the South Florida Water
Management District. Based on historic maintenance of the canals by the SFWMD, a
minimum water depth of 3 feet can be assumed for al Primary Canals.

The Forida Department of Transportation and Miami-Dade County Public Works
Departments maintain records of the vertical obstructions within the canals in the study area,
however the data is related to the roadway and structure crossing the canal: dataidentifying
the vertical clearance of the obstruction over the waterway is not available from FDOT or the
MDPW Department.

The study areais defined as Biscayne Bay and the following waterways:
o C-2 Snapper Creek Candl a C-7 Little River Canal
o C3 Cora Gables Waterway/Candl o C9 Snake Creek Canal
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o C4 Tamiami Canal o C-100 Cutler Cand
o C-6 Miami River/Cand m]

Currently Navigable Water s of Biscayne Bay and Adjacent Canals

For the purpose of this study, the Currently Navigational Waterways are defined as the
following (canals are from the confluence of the canal with Biscayne Bay unless noted):

Biscayne Bay

Maule Lake

Snake Creek Cand (C-9): Maule Laketo S29 Control Structure
Little River Canal (C-7) to S27 Control Structure

Miami River/Cana (C-6) to S26 Control Structure

Coral Gables Canal (C-3) to Ponce de Leon Bridge

Snapper Creek Canal (C-2) to S22 Control Structure

Cutler Canal (C-100) to S 123 Control Structure

Tamiami Canal (C-4): Miami Canal to Blue Lagoon Lake

00000000 DO

Currently Non-Navigational Waterways

For the purpose of this study, the Currently Non-Navigational Waterways are defined as
follows:

Snake Creek Canal:S29 Control Structure to the Urban Growth Boundary (UGB)
Little River Canal:S27 Control Structureto UGB

Miami River/Canal: S26 Control Structureto UGB

Coral Gables Canal: Ponce de Leon Bridge to UGB

Snapper Creek Canal: S22 Control Structure to UGB

Cutler Canal: S123 Control Structureto UGB

Tamiami Canal: Blue Lagoon Lake to UGB

00000 OD0DO

Applicable Plans and Regulations

Regulations and plans have been adopted at the federal, state and local levelsto regulate
activity in and preserve the natural state of Biscayne Bay and the canals. The applicable
regulations and plans and their impact on waterway transportation in Miami-Dade County
are summarized below.

Plans
Feder al

Biscayne Bay National Park
Includes most of south Biscayne Bay waterward of the mean high water line, and extends
eastward to the barrier islands into the Atlantic Ocean. Coral reefs and other submerged
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habitat are protected through park regulations, which include restrictions on habitat
destruction. The boundary of the Biscayne Bay National Park is depicted on Map 2.

State

Outstanding Florida Waters, Section 403.061, Florida Statutes

Biscayne Bay is designated an Outstanding Florida Water, subject to the use and operating
restrictions in Section 403.061 (27), Florida Statutes. The limits of the OFW designation
within Biscayne Bay is the same as the boundary of the Biscayne Bay Aquatic Preserve.

The Department of Environmental Protection cannot issue permits for dredging or filling
within OFWs without a showing of public interest. The relevant factor in determining public
interest is whether the activity will adversely affect the conservation of fish and wildlife,
including endangered or threatened species or their habitats.

Activitiesto allow or enhance public usage, or to maintain pre-existing activities (with
certain safeguards) are exceptions to the limits on permitted activities within Outstanding
Florida Waters.

Biscayne Bay Aquatic Preserve Act, Chapter 258, Florida Statutes

The Biscayne Bay Aquatic Preserve Act was established in 1974 by the Florida Department
of Natural Resources (now the Florida Department of Environmental Protection). The
Preserve is bounded on the north by State Road 826/Sunny Isle Boulevard in north Miami-
Dade County and to the south by State Road 905A/Card Sound Road in Northern Monroe
County. The preserve includes al publicly owned islands and submerged land, excluding
Biscayne National Park, privately own submerged land and the water column within these
boundaries.

Biscayne Bay is designated in Dade and Monroe Counties as an aquatic preserve under the
provisions of Section 258.397 of the Florida Statues, fulfilling the Legislature’ s intent that
Biscayne Bay be preserved in an essentially natural condition so that its biological and
aesthetic values may endure for the enjoyment of future generations.

The Aquatic Preserve Act requires that any sale, transfer or lease of state-owned submerged
lands be supported by a showing of extreme hardship and a determination that the sale,
transfer or leaseisin the public interest. This regulation has effectively limited the
construction of all private marinas and docking facilities other than facilities that serve
single-family residential usesin Biscayne Bay.

The Biscayne Bay Aquatic Preserve designation does not prohibit surface transportation
within its limits. Subsection 258.397(4), FS states that the rules and regulations adopted to
carry out the provisions of the plan may regulate human activity such as boating, fishing and
swimming, as long as it does not interfere “unreasonably with lawful and traditional public
uses of the preserve.” It further states that other uses not originally contemplated may be
permitted if the use is found compatible.
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Map 2. depicts the limits of the OFW designation/Biscayne Bay Aquatic Preserve within
Biscayne Bay.
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
MAP 2. BISCAYNE BAY NATIONAL PARK AND
AQUATIC PRESERVE

Miami-Dade County 2015 Urban Expansion Area
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2002 Biscayne Bay Action Plan

The Florida Legislature created the Biscayne Bay Partnership Initiative (BBPI) in 1999 to
survey the status and management of the Bay and provide recommendations for actions to
protect, improve and enhance the Bay’ s resources and its social, economic and natural value.
The 2002 Biscayne Bay Action Plan (BB Action Plan) was created as a result of the BBPI
study. The purpose of the BB Action Plan isto guide the use of the Bay, balancing
appropriate economic use with improved public access, increased habitat restoration and
environmental protection.

Asapublic resource, the BB Action Plan promotes access to the Bay by all sectors of the
community as long as the activity is sustainable and does not damage the Bay’ s natural
resources. The BB Action Plan also promotes links between shoreline activities, sites that
provide access to the Bay, and transportation modes.

L ocal

Dade County Manatee Protection Plan

The Manatee Protection Plan (DCMPP) provides for the implementation of policiesto ensure
the protection of the manatee and its habitat in Florida. The Dade County Manatee
Protection Plan is one of the thirteen mandatory manatee protection plansin Florida. The
main objectives of the plan are to:

o reduce the number of manatee fatalities attributed to human-related activities such as
boating and flood gate controls;

protect and improve manatee habitat;

minimize harassment of manatees,

increase public awareness; and,

monitor manatee populations and their habitat.

00D D

By defining the plan for manatee protection within Miami-Dade County, implementation of
the Manatee Protection Plan is regulatory in nature. The DCM PP designates speed zones
and authorizes the Miami-Dade County Department of Environmental Resources
Management (DERM) to issue annual operating permits for improvements within designated
manatee protection zones.

Regulations
Use of the waterways and construction of docks in Biscayne Bay and the adjacent canals are
regulated by the following federal, state and local agencies:

Army Corps of Engineers (ACOE)

U.S. Fish and Wildlife Service (USFWS)

Department of Environmental Protection (FDEP)

South Florida Water Management District (SFWMD)

Florida Fish and Wildlife Commission (FFWC)

Miami-Dade County Department of Environmental Resources Management (DERM)
Miami-Dade County Planning Department
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Permits are required to construct docks, seawalls and perform other activities that may result
in the disturbance of submerged lands or shoreline vegetation. Within Florida Aquatic
Preserves, the authority to review permits for these activitiesis delegated to the Florida
Department of Environmental Protection (FDEP). The FDEP also issues proprietary
approval granting consent to use submerged lands of the State of Floridaif aproject is
consistent with specified standards (submerged lands lease).

The process of permitting the construction of docks and facilities has been streamlined. In
1995, the Environmental Resource Permit (ERP) Program became effective. This program
merged the permit requirements of the U.S. Army Corps of Engineers (ACOE), the Florida
Department of Environmental Protection (FDEP), and most Water Management Districts,
thereby managing the review and issuance of a permit for an activity through asingle
agency, with coordination between applicable regulatory agencies.

The assignment of the review and approval of an ERP to an agency is structured such that
one agency will complete all environmental permits: if an activity includes landward
development that must obtain a permit from the applicable water management district, the
WMD would also review the dock permit application. If the activity does not require a
permit from the WMD, under a coordination agreement with the FDEP projects that may
affect the West Indian Manatee would be reviewed by the ACOE under the State
Programmatic General Permit.

Federal

U.S. Army Corps of Engineers

The Army Corp of Engineers (ACOE) under Sec 404 of the Clean Water Act (3 USC 1344)
and Sec 10 of the Rivers and Waters Act of 1899 has jurisdiction over navigable waters
defined by law (33 CFR 8§329) and is responsible for the issuance of permits for the
construction of new docks or modifications to existing docks or permits. By virtue of
operating a water-based commuter service within the segments of the SFWMD drainage
canals, the canals would be defined as Waters of the U.S. pursuant to 33 CFR.  Individual
Permits are required for the construction of new commercia docks.

Projects determined to potentially affect a Federally listed threatened or endangered species
or destroy or adversely modify its designated critical habitat are classified as "yellow" and
are subject to review by the ACOE. The ACOE implements formal consultations with the
U.S. Fish and Wildlife Service, the Environmental Protection Agency and the National
Marine Fisheries Serviceinitsreview process. A Combined Federal Position (CFP) is
drafted and forwarded to the FDEP. Conditions of the CFP can be included in the
authorization and the activity permitted by the FDEP.

The use of existing docks by operations that are consistent with the conditions of the permit

under which the dock was constructed does not require amendment to the permit and is not
subject to additional review by the ACOE.
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U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service (USFWS) defines Critical Manatee Habitat (CMH) asa
federally designated area with physical and/or biological features essential to the propagation
of an endangered species. In Miami-Dade County, CMH includes all waters of Card and
Barnes Sounds, Manatee Bay, Biscayne Bay and all adjoining and connected lakes, rivers,
canals and waterways from the southern tip of Key Biscayne northward and including Maule
Lake.

Manmade structures not necessary to the normal needs or survival of the manatee are
excluded from these areas.

The USFWS has recently addressed issues related to secondary and cumulative impacts of
the construction of adock. Pending rulemaking by the USFWS, interim measures govern the
issuance of permitsto construct new or modify existing docks. The issuance of permits for
new facilities has been affected by the interim measures, temporarily reducing certainty
about the ability to obtain permits for new facilities.

State

Florida Department of Environmental Protection

The Department of Environmental Protection has regulatory authority over activities
occurring in waters of the State of Florida under Chapter 373 FS. The FDEP isresponsible
for review of submerged lands |eases unless the permit for the requested activity is reviewed
by the Water Management District, in which case the WMD will provide the proprietary
authorization under permit streamlining agreements.

Activities determined to have no effect on the West Indian Manatee are permitted by the
FDEP.

South Florida Water Management District

Any land-based construction is subject to permit by the South Florida Water Management
Digtrict. If land-based improvements are associated with a proposed water-based activity
(dock permit), the SFWMD will review both permits as well as review applications to use
sovereign submerged lands (lease).

Within the Currently Non-Navigable canals maintained by the SFWMD, an ERP permit
would be required for the construction, ateration, maintenance, removal, modification or
operation of activitiesthat would alter, divert, impede, or otherwise change the flow of
surface waters. The SFWMD would review applications to construct new dock facilities or
modify existing facilities to determine the impacts to the flow of waters within the canals.

Florida Fish and Wildlife Commission

The Florida Fish and Wildlife Commission (FFWC) is responsible for resource and manatee
habitat review. Currently, the ACOE performs aformal consultation with the FFWC prior to
issuance of a permit for the construction of acommercia dock.
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L ocal

Miami-Dade Department of Environmental Resources Management (DERM)

Section 24-58 of the Code of Miami-Dade County provides for protection of coasta
resources including seagrass beds, mangrove forests and fringes and coral and sponge hard
bottom communities by requiring a Class | Permit for all work in, on over, or under the tidal
waters of Miami Dade County and its municipalities. The Department of Environmental
Resources Management (DERM) issues two levels of Class | Permit: the Standard Form
Permit and the Short Form Permit. In most cases, the modification of an existing dock or the
construction of anew dock is a Short Form project.

New facilities are subject to Miami-Dade County’ s Marine Facility Sting Criteria adopted
in its Manatee Protection Plan. The review of proposals for new or expanded marine
facilitiesincludes consideration of the draft of the vessels and the water depth. In
waterbodies that may be too narrow for manatees to avoid vessels by moving aside, water
depth must be at |east 3 feet degper than the average draft of vessels using the facility.

Within the Dade County Manatee Protection Plan (DCMPP), limited special use dockageis
permitted. These docks are defined as courtesy docks, water dependant public transportation
dockage and certain commercial/charter fishing boat docks. These facilitiesarelimited to 1
vessel dip per 500 feet of shoreline, or one slip per parcel, whichever is more restrictive, for
that portion of the shoreline of Biscayne Bay from the Port of Miami bridge south to SW
15th Road including Bayside and the Miami River from the mouth upstream to the NW 5th
Street Bridge.

The location of Fuel and Transitory Docks are governed by the DCMPP under the Marine
Facility Sting Criteria. Docks that could serve planned commuter services would be
included in this category of docks. New docks of thistype are recommended only in areas
that are least important as manatee habitat because of the frequent number of vessel trips
possible. The DCMPP provides for the expansion of these types of dockage facilitiesin
certain areas where Commercial Marina Sites are permitted:

1. East side of Biscayne Bay along Miami Beach between Haulover and Government Cuts;
2. Some existing marinas located south of the Rickenbacker Causeway; and
3. Matheson Hammock Park.

Areas south of the Rickenbacker Causeway are identified as not suitable for marina
expansion of development:

1. West Biscayne Bay from Crandon Marinato the south shore of Pines Canal;

2. Coconut Grove shoreline from the south side of Dinner Key Marinato the Coral Gables
Waterway,

3. All of the Coral Gables Waterway located east of SW 57" Avenue and all other canalsin
Cora Gables (excluding the Matheson Hammock Marina area);

4, Kin%s Bay/Deering Bay waterways located between theoretical SW 140" Street and SW
160" Street;

5. Black Point area waterways, and
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6. Homestead Bayfront Park/Biscayne National Park marinabasin aress.

The construction of docksin locations other than those recommended in the DCMPP for the
type of dock proposed maybe evaluated according to criterialisted on page 115 of the
DCMPP for approval. Adherence to the criteria does not automatically ensure permitting of
the proposed facility. Four of the criteria are locational: the proposed facility must be 1)
located in aslow speed or idle speed zone; 2) cannot be located in a cold-weather
aggregation area or other area where sensitive manatee activities occur, or in atravel corridor
from these areas and travel to the facility cannot be through said areas; 3) does not require
any new dredging or filling that would degrade shallow water habitat and 4) travel to the
facility should not travel through manatee travel corridors. Additiona criteriainclude limits
on multi-family facilities and require a net benefit to manatees or their habitat (mitigation).

Cold-weather aggregation areas, other areas where sensitive manatee activities occur and
travel corridorsto same are described in the DCM PP on pages 12-15:

1. SeagrassBeds: either side of the ICW channel in Dumfoundling Bay; in north Biscayne
Bay between 79th Street Causeway and Julia Tuttle Causeway; between the Port of
Miami and the Rickenbacker Causeway and Coral Gables Waterway and south of the
marked boat channel to Black Creek.

2. Fresh Water Sources:. Snake Creek Canal, Biscayne Candl, Little River, Miami River,
Tamiami Canal, and Black Creek Canal.

3. Warm Water Refuges. Cora Gables Waterway, upper Miami River and Little River,

4. Other Aggregation Areas. northwest side of VirginiaKey, portion of Little River
immediately downstream of the salinity control structure, and the north portion of Black
Point marina basin.

5. Travel Corridors: Intracoastal Waterway and the west shoreline of Biscayne Bay
between the Port of Miami and Chicken Key.

The Manatee Protection Plan accomplishes much of its protection goals through the
designation of speed zones. Speed restrictions are designed to protect the West Indian
Manatee's habitat and travel corridors. In 1991, the Florida Governor and Cabinet adopted
by rule vessel speed restrictions for manatee protection throughout the Bay and surrounding
canals. The following designations are enforced within the Bay and surrounding canals:

o No Entry a Slow Nov 15-Apr 30; 30 MPH Other
o No Entry Nov 15-Apr 30; Idle Other a Slow Nov 15-Apr 30; 35 MPH Other
o Motor Boat Exclusion a 30MPH

o Idle/NoWake a 35MPH

o Slow Speed a

In 1979, the Florida Department of Natural Resource (DNR) designated the Black Creek
Area as amanatee sanctuary. An *“Idle Speed/No Wake” zone was assigned to watersin the
vicinity.
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Map 3. depicts the opportunities and constraints to the provision of waterborne
transportation within the Currently Navigable Waterways, depicting the limits of speed zones
implemented in the DCM PP and protected seagrass beds.

Miami-Dade County Comprehensive Plan

The Coastal and Conservation Elements of the Miami-Dade County Comprehensive Plan
provide for the protection and restoration of wetlands and the monitoring of benthic habitats
and wildlife.

Coastal Policy 1A designates mangrove protections areas and establishes guidelines for
alteration that prohibits the reduction or adverse affect to habitat used by endangered or
threatened species.

Conservation Element policies specifically address endangered species protection: Objective
9 and related polices prohibit activities that adversely affect habitat that is critical to federal
or state designated endangered species unless the activity is a public necessity and their is no
alternative sites where the activity can occur.

The development of marina and other water dependant projects is conditioned upon a
determination that the construction or subsequent operation of such a project shall not
destroy or degrade habitats used by endangered or threatened species.

Operating Constraints

Currently Navigable Waterways

Biscayne Bay is a shallow, subtropical lagoon located within Miami-Dade and Monroe
counties. The average natural depth is nine feet, however much of the Bay has been
modified and dredged changing the average depths to six to ten feet except in the main
channels and deeper dredged areas.

Operating constraints within the Currently Navigable Waters, including Biscayne Bay
consist of:

o water depth Q no entry zones/speed zones
o vertical clearance o seagrasslocations
a channel locations o existing dock locations
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MAP 3. SEAGRASSES AND MANATEE SPEED ZONLS
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Water Depth and Vertical Clearance

The water depth and vertical clearance within the Currently Navigable Waters is documented
on the NOAA Navigational Charts sold commercialy to boaters. The 3ft minimum water
depth for the operation of non-hovercraft vesselsis available immediately adjacent to the
shoreline or at minimal distance from shore and channels to existing docks within Biscayne
Bay. Physical constraintsto water travel within Biscayne Bay are depicted on Maps 4-1
through 4-4.

A minimum water depth of 3 feet isavailable in Maule Lake and the Currently Navigational
sections of the Snake Creek Candl, Little River Canal, Miami River/Canal, Coral Gables
Canal, Snapper Creek Canal, Cutler Cana and the Tamiami Canal.

Minimum vertical clearance required for the operation of small commuter vessels with a
passenger capacity of less than 100 (based on existing vessels designs) is 6 feet. Passenger-
only vessels with a capacity of greater than 100 have a minimum vertical clearance of 6 feet,
and can require up to 40 feet based on vessel design. All bridges within Biscayne Bay
except those along the Venetian Causeway have a vertical clearance of 6 feet or greater.
Minimum vertical clearance is also availablein Maule Lake and in the Currently
Navigational sections of the seven canals within the study.

Physical constraints to waterborne transportation service within Currently Navigable and
Currently Non-Navigable portions of the seven canals under evaluation are depicted in Map
Series 1 found in Appendix A.

Channedl L ocation

The Intracoastal Waterway (ICW) is maintained on the west side of Biscayne Bay. To limit
impacts to seagrasses and shoreline habitat, commuter service that connects only afew stops
along the western shore of the Bay (north/south travel) may be required to use the dredged
channels, including the ICW. Service to multiple stops located on asingle side of the Bay
may be permitted to travel outside the ICW based on an assessment of impacts to seagrasses
and manatees.

No Entry/Speed Zones

Speed zones (including no entry) were established by the DCMPP for manatee protection.
The imposed speed zones act as an operating constraint on the Bay and the Currently
Navigable Sections of the canals within the study. Speed zones change during certain
months of the year, becoming more restrictive in the winter months when manatees are
present in greater numbers. The limits of the No Entry/ Speed Zone within Biscayne Bay are
depicted on Maps 5-1 through 5-4. Speed zones along the canals are depicted in Map
Series 1 found in Appendix A.
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Feasibility of Waterway Commuter Travel

Commuter travel opportunities and service must be available to users of the system year-
round. Waterborne commuter travel is not possible within areas of the Bay with aNo Entry
designation for any portion of the year. Thisdesignation islimited to an area northwest of
VirginiaKey. The S29 Control Structure islocated at the NE 82nd Street Bridge on the
Little River Canal. Immediately downstream of the control structure, the Little River Canal
is subject to aNo Entry Zone established by the DCM PP applicable November 15 through
April 30. With thisrestriction, this section of the Little River Canal is not suitable for
commuter travel.

Asindicated previously, awaterborne transportation system must compete with other modes
of travel available to the commuter. Travel timeisacritical component of the decision to use
aparticular mode. For thisreason, opportunities for multiple stop service in areas with idle
and slow speed restrictions for any portion of the year are limited due to the increased travel
time as aresult of the speed limit. Multiple stop waterborne transportation service, like local
land-based transit service is most competitive with other modes when serving the short trip
or the captive rider.

Most of Biscayne Bay adjacent to both the eastern and western shorelines are subject to the
Slow Speed Zones established by the DCMPP. Maule Lake and the Ojus Canal are also
subject to the Slow Speed Zone and the Oleta River is subject to an Idle Speed Zone.

The Snapper Creek, Tamiami, and Cutler Canals are subject to a Slow Speed Zone within
their Currently Navigational sections. The Currently Navigational portions of the Coral
Gables Waterway/Canal, Miami River, Little River and Snake Creek Canal's are subject to
Idle Speed Zone restrictions.

Seagr ass L ocations

Seagrass locations are considered areas where sensitive West Indian Manatee activities
occur. Their location is documented in the DCM PP and depicted on M aps 5-1 through 5-4.
Protected Grasses exist at Chicken Key, south of the Miami River and the Little River Canal,
affecting north-south travel in Biscayne Bay between the Cutler and Snapper Creek Canals.

Existing Dock Facilities

The DCMPP and the designation of Biscayne Bay as an Aquatic Preserve limit the ability to
construct new docks within some parts of the study area.  Within the Biscayne Bay Aquatic
Preserve, waterborne transit service offered by Miami-Dade County may haveto rely on
access provided by existing dock facilities. Limits on the construction of transient docks or
commercia use docks are outlined in the Regulations section of this report; these limits are
applicable to Biscayne Bay and the seven canals in the study with Currently Navigational
sections.

Those areas suitable for new or expanded marine facilities to serve commuter transportation
(limited use and commercia docs) are identified under the description of the local regulatory
environment in this report. Other |ocations may be considered for the expansion of docks for
this use subject to the criteria cited on page 115 of the Dade County Manatee Protection Plan
and summarized in thisreport. The criteria exclude essential manatee habitat from
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consideration for expanded facilities. Of the canals within the study area, only the Currently
Navigable section of the Cutler Canal and the Miami River downstream of the NW 5th Street
Bridge are not considered Essential Manatee Habitat and could be considered for expansion
of docking facilities. Each of the remaining four canals are designated Essential Manatee
Habitat within their Currently Navigable portions. The Miami River upstream of the NW
5th Street Bridge is also designated as Essential Manatee Habitat to approximately SR 112, a
distance of approximately four and one-quarter miles from its confluence with Biscayne Bay

Docks constructed pursuant to permits that allow commercia or transient use can be used by
the county for waterborne transit service subject to the negotiation of use agreements with
the individual permit holder. Consistency with the conditions of the authorizing permit
should be verified on a permit-by-permit basis. Use of existing facilities would require the
acquisition of leases/agreements for use and an assessment for impacts to natural resources.
The DCMPP and ACOE do not regulate the use of existing facilities for transient use; the
transient use would be required to be consistent with the conditions under which the permit
for the facility wasissued. Permit limitations within the Aquatic Preserve may changein the
future. An assessment of the potential for additional access locations should be performed
prior to service planning for waterways transportation.

For this study, access to existing dock facilities (other than single-family and industrial
purpose) are assumed to be available for public water transportation service.

Currently Non-Navigable Waterways

The network of canals that drain into Biscayne Bay was constructed in the early 1900's by
the U.S. Army Corp of Engineers (ACOE) primarily for drainage to provide land for
agriculture and other development. Canals are maintained (cleaned and dredged as required)
by the Miami-Dade County Public Works Department (Secondary Canals) and the South
Florida Water Management District (Primary Canals). All canalsincluded in the evaluation
of feasibility for waterways travel are Primary Canals maintained by the SFWMD except the
Coral Gables Canal, which is maintained by the City of Coral Gables.

Maintenance operations are dependant upon water levels within each canal; the draft on the
maintenance dredge employed by SFWMD is 3 feet and vertical clearanceis aslow 6 inches.
Maintenance dredge operations are suspended as required when the water depth in a canal
falls below the level required to perform maintenance operations or high water conditions
reduce the vertical clearance below the required clearance.

Subsequent to the installation of the original control structures, barriers or dams were
installed on the coastal canals to prevent salinity intrusion and excessive drainage. The
original structures were replaced with remotely operated hydraulic gates operated and
maintained by the SFWMD.

Operating constraints within the Currently Non-Navigable Waters consist of:
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o water depth a control structure locations
o vertical clearance o speed zones

Water Depth and Vertical Clearance

Water depth within the seven canals included in the study is a function of the elevation of the
groundwater and flows into the canal. Flowsinto acanal consist of stormwater flows and
controlled releases through the gates and control structures managed by the SFWMD. The
SFWMD schedules upstream releases into Biscayne Bay daily. Water levels within the
canals vary by season and storm event: prior to anticipated rainfall, the District will draw
down the water depth so as to establish freeboard in anticipation of the storm event.

Water depth plays two rolesin the determination of the feasibility of waterborne
transportation on the Non-Navigational sections of the seven canals under study. Water
depth must be great enough to permit the vessel to pass and must be low enough to maintain
adequate vertical clearance for the vessel to pass beneath vertical obstructions.

No datais collected or maintained that monitors the water depth within the Non-
Navigational Waterways included in the study except at the control structures, where record
of the headwater and tailwater elevations are maintained by the SFWMD. Because the
maintenance dredges operated by the SFWMD have a 3 foot draft, this study assumes that
the minimum water depth in al of the Currently Non-Navigational sections of the canals
under evaluation is 3 feet. Thisisthe minimum required for Class | Service.

Vertical clearanceis afunction of the elevation of the water depth/elevation. In high water
situations, such as when water flows are increased in the canals temporarily by the SFWMD
to release water into Biscayne Bay in anticipation of a hurricane, adequate vertical clearance
may be reduced below minimum requirements for waterborne transportation. Of the 7 Non-
Navigational canals under evaluation, vertical clearance datais available only for the Coral
Gables Waterway/Canal. The vertical clearanceis seven feet or greater at mean low water
on al sections of the Coral Gables Waterway/Canal within the study limits.

The elevation (NVGD) of the lowest member of the vertical obstructions within the
remaining 7 Currently Non-Navigational canalsis available from the permit records of the
SFWMD, which isincomplete. The elevation of the lowest member of al vertical
obstructions within the 7 canals is not available.

Contributing flows from stormwater or controlled releases cannot be determined from
available data. Despite the gaps in data, the available lowest member elevation data can be
compared to the U.S. Geologica Service (USGS) Average Groundwater levels for Miami-
Dade County to determineif any portion of the Currently Non-Navigable canals under
evaluation cannot support waterborne transportation. This analysis does not include the
effect of any contributing stormwater or controlled release flows into these canal. These
additional flowswould only increase the elevation of the water over that of the average
groundwater elevation. If the vertical clearance isinadequate based on the average
groundwater elevation, contributing flows would only further reduce the clearance.
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Feasibility of Waterway Commuter Travel

Canal Name LO."VGSt M emb(_er
Elevation Not Available

C-2 Snapper Creek Canal 15 Locations
C-4 Cora Gables Waterway/Canal 0 Locations
C-6 Tamiami Cand 10 Locations
C-7 Miami River/Canal 8 Locations
C-8 Little River Canal 11 Locations
C-9 Snake Creek 8 Locations

C-100 Cutler Cana 14 Locations

Table 3 identifies sections of the seven Currently Non-Navigable Waterways under
evaluation for waterborne transportation that have inadequate vertical clearance based on the
Average Groundwater Elevation (USGS).

Table 3. Currently Non-Navigable Waterways, | nadequate Vertical Clearance

Canal Name Lessthan 6 Feet Vertical Clearance from Average
Groundwater Elevation®
SW 107th Avenue/SR
o Snapper Creek S22 Control Structure to 985 Bridge
Canal SW 40th St/Bird Road Urban Growth
. to
Bridge Boundary
- Robert King Park Dr Urban Growth
C-4 | Tamiami Canal Pedestrian Bridge 0 Boundary
C-7 Little River Canal S 27 Control Structure to Urban Growth
Boundary
C-9 Snake Creek Canal | S 29 Control Structure | to SB Turnpike Off-Ramp
Bridges
C-100 | Cutler Candl S118 Control to | SB Heft/SR 821 Bridges
Structure

1 USGS Average Groundwater Map
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Map Series1in Appendix A depicts the location of the each obstruction that creates
insufficient vertical clearance to support commuter service. Low member datais not
available for all vertical obstructions within the canals and additional limitations to
commuter service may be identified once all low member datais available.

Even where low member datais available and has been compared to the average
groundwater elevation, the assessment that the canal is suitable for waterborne commuter
transportation serviceis preliminary. The effect of stormwater flows, controlled releases by
the SFWMD and the influence of the tide will impact the assessment of suitability for
commuter service. Prior to developing awaterborne transit service on any canal other than
the Coral Gables Waterway/Canal that is Currently Non-Navigable, a hydrological study of
the canals prioritized for service is required to confirm suitability for waterborne
transportation purposes.

The sections of the Currently Non-Navigable Waterways identified in Table 3 are not
suitable for commuter transportation service.

Control Structures

The discharge rate in each of the seven Currently Non-Navigable Waterways into Biscayne
Bay isremotely controlled by hydraulic gates. Each control structure represents an
obstruction to navigation. Salinity control structures are also located on each of the seven
canalsto limit salt water intrusion into the canals from Biscayne Bay. These structures are
also obstructions to navigation. Within the segments of the Currently Non-Navigable
Waterways with sufficient vertical clearance, control structures represent an obstruction
between the Currently Navigable and Currently Non-Navigable sections of the canal.

Connection to Biscayne Bay is not obstructed from the Coral Gables Waterway/Canal or the
Miami River/Canal. All other canals have control structures within close proximity to the
Bay (the control structures define the boundary between the Currently Navigable and
Currently Non-Navigable segments of the canals for the purpose of this study). If serviceis
provided on the canal and connection to the Bay is desired, passengers would be required to
disembark one vessel and board another, crossing a platform that spans the control structure.
Lands adjacent to the control structures are owned and maintained by the SFWMD. Each
structureis currently secured to prevent public access.

No Entry/ Speed Zones

The DCM PP imposes operating constraints on five of the canals that are classified as
Currently Non-Navigable. Snapper Creek Canal and Miami River/Canal are not constrained
by No Entry or Speed Zones within the sections of the canal that are Currently Non-
Navigable.

Portions of the Currently Non-Navigabl e section of the Coral Gables Waterway is subject to
No Entry Zones between November 15 and April 30. All of the waterway is subject to Idle
Speed Zones. Those segments of the Coral Gables Waterway subject to the No Entry
restrictions are not suitable for commuter travel.
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The Tamiami Canal is subject to Slow Speed restrictions in the Non-Navigable section
between Glide Angel Lake and the S25B Control Structure.

Existing Dock L ocations

Segments of the Currently Non-Navigable Waterways have been determined to be suitable
commuter transportation after an assessment of the vertical clearance and water depth.
Service within these segments may be further limited by restrictions of the construction of
new dock facilities established in the DCMPP.

The Miami Canal, upstream of the S26 Control Structure to SR 112 and the entire Coral
Gables waterway islimited by the designation as an Essential Manatee Habitat (warm water
refuge). These canals are not identified in the County's Marina Siting Criteria as suitable for
the expansion of transient dock facilities and are designated as warm water refuges. The
designation as a warm water refuge for the West Indian Manatee would preclude the
construction of new docks within these limits.

The location of existing docks/marinas for which the permit was issued for other than single-
family use represents a constraint to commuter service within Biscayne Bay and the
Currently Navigable segments of the seven canals within the study. The location of these
facilities are depicted on M aps 5-1 through 5-4 and in Map Series 2 found in Appendix A
(canals). Thelist and map of facilities was developed from data available through the Florida
Department of Environmental Protection (FDEP), the Miami-Dade County Department of
Resources Management (DERM) and the Florida Marine Research Institute.
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Feasible Waterways Network
Currently Navigable Waterways

Service within the Currently Navigable Waterways may be Class 1, Class 11 or Class |11.
Landward constraints to the provision of facilities and parking has not been assessed.

Within the Currently Navigational Waterways, waterborne commuter transportation is
generally feasible throughout Biscayne Bay, traveling north and south along the western and
eastern banks of the Bay or traveling east and west to serve the two sides of the Bay. While
most of the Bay is subject to limits associated with speed zones, seagrass beds, and the
construction of new or the expansion of existing dock facilities, only the area northwest of
VirginiaKey and a section of the Little River Canal are subject to No Entry restrictions.

Currently Non-Navigable Waterways

Dueto the limited availability and reliability of data, 3 assumptions are required to identify a
Feasible Waterways Network within the Currently Non-Navigable Waterways:

o water depth isthree feet or greater in al sections of the Currently Non-Navigable
Waterways,

o vertica clearance determined using Average Groundwater Elevations from USGS
sources is the best available data and is used to determine suitablility; and,

o theavailable lowest member data represents all vertical obstructions.

The limits to these assumptions are obvious; as additional datais developed, the segments of
the Currently Non-Navigable Waterways that are determined under the assumptionsto be
suitable for waterborne commuter service may be eliminated from consideration. The
assumptions do limit the scope of future studies to those waterways determined to be feasible
under the assumptions.

Sections of the Currently Non-Navigable Waterways that are not suitable for commuter
travel based on inadequate vertical clearance, the location of control structures, and No Entry
Zones are listed in Table 3. Thelocations of these constraints are depicted in Map Series 1
in Appendix A.

Map 6 depicts the opportunities within Biscayne Bay and the seven canals included in the

study for waterborne commuter transportation requiring minimum vertical clearance and
draft similar to the successful operations surveyed.
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Connectivity
Access

Successful waterborne commuter transit service must provide access to desired origins and
destinations. Access can be on foot (pedestrian), by automobile or by land-based transit.
Access to waterborne transit occurs at a stop location defined by adock. Accessibility for
pedestrians is defined by awalking distance of one-quarter mile, the distance identified in
the 2000 Highway Capacity Manual as the walking distance a person will travel to transit.
Pedestrian access can be limited by land ownership and physical barriers. Upon selection of
preliminary stop locations, an assessment of the land ownership and physical barriersto an
individual stop (dock) location will be required. If federal grant funds are used to support
the service, compliance with ADA requirements for access will be necessary.

Accessibility to the stop for automobilesis available if the road network lies within the one-
quarter mile walking distance for pedestrian access. Access to a particular stop location may
reguire the construction of access drives and parking facilities. All segments of the Feasible
Waterways Network lie within one-quarter mile of the roadway network. Accessibility
becomes access for the pedestrian from the automaobile.

Access to fixed route transit service can be accomplished through expansion of the existing
bus routes if demand is demonstrated. With road accessto all segments of the Feasible
Waterways Network, access to bus transit is assumed. Accessto Tri-Rail and/or MetroRail
stations was evaluated. The following Tri-Rail and MetroRail stations lie within one-quarter
mile of the Feasible Waterways Network:

o Dadeland North Metrorail Station @ Snapper Creek Canal

o University Metrorail Station @ Cora Gables Waterway/Candl

o Okeechobee Metrorail Station @ Miami Canal

o Miami Airport Tri-Rail Station @ Miami and Tamiami Canals
Land Use

A component of planning a successful waterborne transportation includes identification of
residential densities and non-residential activity centers within one-quarter mile of the
planned service. Thisinformation can guide the general location of stops by identifying
where population and employment is great enough to support transit.

The lands adjacent to the Feasible Waterways Network are identified as Transit Supportive
or Not Transit Supportive based on the residential and employment density of the adjacent
Traffic Analysis Zone (TAZ). Transit Supportive is defined as aresidential density of 3 units
per gross acre or 4 employees per gross acre, based on the 1999 Base Y ear Socioeconomic
Data developed by the Metropolitan Planning Organization for use in the 2025 Update to the
Long Range Transportation Plan. The transit supportive status of lands adjacent to the
Feasible Waterways Network is depicted on M aps 7-1 through 7-4 for Biscayne Bay and on
Map Series2in Appendix A for the segments of the Cutler Canal, Coral Gables
Waterway/Canal and Miami River/Canal included in the Feasible Waterways Network.
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FOR URBAN COMMUTING TRAVEL
MAP 7 - 1. OPPORTUNITIES FOR
WATERBORNE TRANSPORTATION
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The Miami-Dade County Future Land Use Map depicts the location of Urban Centers at the
Community, Metropolitan and Regional levels. Urban Centers located within one-quarter
mile of the Feasible Waterways Network are also depicted in Map Series 2.

Non-residential employment centers are defined as employers with 100 employees or greater
or clusters of smaller employers. Employersincluded in the INfOUSA® database that lie
within one-quarter mile of the Feasible Waterways Network are also depicted on Maps 7-1
through 7-4 and in Map Series 2.

Characterization of Connectivity

The connectivity of the Feasible Waterways Network can be characterized as very high,
high, moderate or low based on the type and density of land use adjacent to the Network.
Connectivity is the extent to which the Feasible Waterways Network provides connection
between trip origins and destinations.

The density of development adjacent to a corridor is predictor of transit use. Defined in the
2000 Highway Capacity Manual as Transit Supportive, residential land use that is developed
at adensity of three (3) units per acre or greater and non-residential land use with four (4)
employees per acre greater are indicators of transit use.

The Miami-Dade County Future Land Use Map designates Urban Centers that will act as
hubs for future urban devel opment, intensifying the existing pattern to a more compact and
efficient structure. Three levels of Urban Center are designated: Regional, Metropolitan and
Community. These areas are characterized by physical cohesiveness, direct access to mass
transit and high quality urban design. The centers are designed to include business,
employment, civic and/or high/moderate-density residential uses. Physical design and the
location of the urban centers are intended to encourage convenient aternativesto travel by
automobile and to create an identity and sense of place. The County has committed to give
special emphasisto providing ahigh level of public masstransit service to al planned Urban
Centers.

The location of individual larger employers and clusters of smaller employers within the
one-quarter mile walking distance of a corridor/waterway is another indicator of latent
demand for transit.

Segments of the Feasible Waterways Network characterized as Very Highly Connective
have Transit Supportive Residential or Employment densities adjacent (within one-quarter
mile) to the segment, lie within one-quarter mile of a designated Urban Center and, have one
or more employers with 100 employees or greater within the one-quarter mile walking
distance. Highly Connective segments have Transit Supportive densities within one quarter-
mile of the segment and at least one employer with 100 or greater employees. Segments of
the Feasible Waterways Network characterized as Moderately Connective have Transit
Supportive densities adjacent to the segment and those characterized with Low Connectivity
do not have Transit Supportive densities adjacent to the segment.
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The following summary identifies the level of connectivity for the Feasible Waterways
Network.

Biscayne Bay

Area 1. Moderately Connective: Biscayne Bay immediately south of the Cutler Canal is
Moderately Connective, with Transit Supportive densities for employment and one employer
with 100 employees or greater located within one-quarter mile of the canal and the Bay.

Between the Cutler Canal and the Coral Gables Canal, Transit Supportive land uses are not
located within amile of Biscayne Bay.

Area 2: Very Highly and Highly Connective: Biscayne Bay north of the Coral Gables
Waterway, from Grand Avenue (extended) to the northern county line Very Highly or
Highly Connective. Transit Supportive densities for both residential and employment are
located within one-quarter mile of the shore of the Bay and for several milesinland. Small
employers and those with 100 employee or greater are located along this area of Biscayne
Bay. Urban Centers are designated by the County within one-quarter mile of the shore at
Dinner Key, the Rickenbacker Causeway, south of Downtown, Downtown (Regional Urban
Center) and south of the Snake Creek Canal.

Cutler Canal (C-100)

Segment 1. Highly Connective: From the Urban Growth Boundary (west) to SW 122nd
Street, the Cutler Canal is Highly Connective, with Transit Supportive densities for both
residential use and employment. Small employers are clustered in this segment and two
employers with 100 employees or greater are located within one-quarter mile of the segment.
This segment is approximately 1.25 miles in length, too short to meet a commuter trip
purpose.

Segment 2. Highly Connective: From approximately SW 103rd Street to Richmond Drive,
the Cutler Canal is Highly Connective with Transit Supportive densities for both residential
use and employment. Small employers are clustered in this segment and five employers with
100 employees or greater are located within one-quarter mile of the segment.

This segment is approximately 1.4 milesin length, too short to meet acommuter trip
purpose.

Coral Gables Canal (C-3)

Segment 1. Highly Connective: From the Tamiami Canal to Red Road, the Coral Gables
Waterway is Highly Connective with Transit Supportive densities for both residential use
and employment. Small employers are clustered in this segment and four employers with
100 employees or greater are located within one-quarter mile of the segment. This segment
is approximately 3 milesin length. Commuiter trip purposes may be met within this segment
based on the land use types and densities adjacent to the canal.

Segment 2. Moderately Connective: Ponce de Leon Boulevard is the location of a
Metropolitan Urban Center and multiple small employers. Residential densities are Transit
Supportive from South Le Jeune Road to Biscayne Bay. This segment is approximately 1.5
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milesin length. Commuter trip purposes may be met if waterborne service within this
segment is connected to service within Biscayne Bay or represents the initial segment of
service within the Bay.

Miami River/Canal (C-6)

Segment 1. Very Highly and Highly Connective: The Miami River/Canal isVery Highly or
Highly Connective between the Little River Canal (approximately NW 87th Avenue) and
Biscayne Bay with Transit Supportive densities for both residential use and employment.
Small employers are clustered along this entire segment and approximately 70 employers
with 100 employees or greater are located within one-quarter mile of the segment. The
County has designated the Okeechobee Metrorail Station as a Metropolitan Urban Center
and the Miami Airport Tri-Rail Station as a Community Urban Center. Both are located
within one-quarter mile of the corridor, southeast of Palm Avenue. This entire segment is
approximately 11.3 milesin length.

Continuous waterborne service within this segment is not possible; the S26 Control Structure
islocated immediately south of the Hialeah Expressway and represents a barrier to
navigation. Thisbarrier is approximately 7 miles from the confluence of the Miami River
with Biscayne Bay. Commuter trip purposes may be met in each of the approximately two
segments of the Miami River/Canal, with service extended to include travel within Biscayne
Bay from the southeast segment of the River.

Tamiami Canal (C- 4)

Segment 1. Highly Connective: From SW 87th Avenue to SW 72nd Avenue, the Tamiami
Canal is Highly Connective with Transit Supportive densities for both residential use and
employment. Small employers are clustered along this segment and two employers with 100
employees or greater are located within one-quarter mile of the segment. This segment is
approximately 1 mile in length, too short to meet a commuter trip purpose.

Segment 2. Highly Connective: From the S 25B Control Structure (MIA) to the Miami
River, the Tamiami Canal is Highly Connective with Transit Supportive densities for both
residential use and employment. Small employers are clustered along this segment and nine
employers with 100 employees or greater are located within one-quarter mile of the segment.
This segment is approximately 1.25 milesin length. While thislength istoo short to meet a
commuter trip purpose, commuter service could be extended along the Miami River,
increasing the trip length to approximately 8.5 miles within the Tamiami Canal and Miami
River, with further connection to service in Biscayne Bay.

Snapper Creek Canal (C-2)

Segment 1. Moderately Connective: From SW 56th Street at the HEFT to SW 107th Avenue
the Snapper Creek Canal is Moderately Connective. Transit Supportive residential densities
arelocated in this segment as well as clusters of small employers. One employer with 100 or
greater employees is located within one-quarter mile of this segment. This segment is
approximately 1.25 milesin length, too short to meet a commuter trip purpose.
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Snake Creek Canal (C-9)

Segment 1. Moderately Connective: From NW 47th Avenue to NW 27th Avenue, the Snake
Creek Canal is Moderately Connective. Transit Supportive residential densities are located
in this segment as well as clusters of small employers. One employer with 100 or greater
employees islocated within one-quarter mile of this segment. This segment is
approximately 2 miles in length, too short to meet a commuter trip purpose.

Segment 2. Highly Connective: From NW 27th Avenue to the Turnpike, the Snake Creek
Canal is Highly Connective. Transit Supportive residential densities arelocated in this
segment as well as clusters of small employers. Two employers with 100 or greater
employees are located within one-quarter mile of this segment. This segment is
approximately 0.7 milesin length, too short to meet acommuter trip purpose.

Preliminary Service Routes and Termini

The preliminary service routes and termini consider the physical and operating constraints
within the waterways evaluated and the characteristics of the adjacent land use. Termini
identified represent a general location. Specific docking locations cannot be recommended
because landward constraints associated with access, ownership, and use (zoning and land
use) have not been determined. Where constraints to the construction of docks for commuter
transportation service is limited by the County's Marina Siting Plan or the designation of
Biscayne Bay as an Aquatic Preserve, no assessment of the right to access an existing dock
within the area of the terminus has been performed and no assessment of the terms that may
be required by the permitee for access has been undertaken.

Each preliminary service route represents travel between a series of preliminary termini.
Each terminusislocated in an areawith amix of residential and non-residential land uses at
transit supportive densities. This mix of uses makes each terminus a potential trip origin and
destination.

Five preliminary routes have been identified for further analysis. Eleven preliminary termini
are identified in Biscayne Bay, four within the Coral Gables Waterway/Canal and five within
the Miami River. Travel on a short segment of the Tamiami Canal isincluded as atravel on
the Coral Gables Waterway/Canal and the Miami River/Canal. One terminus on each the
Coral Gables Waterway and the Miami River are located at the confluence of Biscayne Bay.

Preliminary service routes and termini are depicted on Map 8.
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Travel Time Analysis

To be successful, waterborne commuter service in Miami-Dade County must compete
effectively with other modes. Currently commuter trips within the county are made by
single occupancy vehicle, high occupancy vehicle, and land-based transit. The travel time
associated with each mode is a key component in the selection of a mode to meet the
commute trip purpose. Mass transit, whether on land or water, must compete with the
automobile as amode of transportation. Congestion and to some extent, speed limits, affect
the auto travel time for the commuter. On awaterway, speed limits play alargerolein travel
time. Slow Speed and Idle Speed zones are in effect in portions of Biscayne Bay and the
adjacent canals significantly increasing the travel time on the waterways.

Auto travel timeis calculated between the preliminary termini identified for waterborne
transit service for single occupancy vehicles (SOV) and high occupancy vehicles (HOV).
When travel times are rounded to the nearest minute, auto travel time between the termini are
the same for both single occupancy vehicles and high occupancy vehicles. Land-based
transit travel times are calculated for connection to transit by automobile or by walking.
Travel between some preliminary termini is not available by land-based transit. Auto and
transit travel times are calculated for peak and off-peak periods using the 1999 Base Y ear
Network developed for the 2025 Update to the Miami-Dade County Long Range
Transportation Plan.

For comparison to the travel time between the preliminary termini identified for waterborne
commuter service, the Traffic Analysis Zone (TAZ) associated with the location of each
preliminary terminus was identified. The Miami-Dade Transportation Model is used to
calculate the auto and transit travel times between the TAZs in which the preliminary termini
are located.

Travel time between the preliminary termini for travel by waterborne commuter serviceis
calculated based on the speed of travel permitted times the distance between specific termini.
An average travel speed is associated with each speed zone within the study area and each
segment of the route is assigned the applicable speed. The average speed will vary by
specific vessel design; the average travel speeds are for planning purposes only:

Zone Average Travel Speed
30-35 MPH 30 miles per hour

Slow Speed 8 miles per hour

Idle Speed 2 miles per hour

Speed zones are implemented in Miami-Dade County primarily to protect the West Indian
Manatee. Hovercraft is an alternative technology that would eliminate the constraints
associated with the speed zones established in the DCMPP. Hovercraft USA currently
provides tourism-based service in the St. Petersburg, Floridaarea. Average speeds of
operation for a hovercraft can be in excess of 60 miles per hour and are usually limited by
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safety issues related to maneuverability and the operations of other vessels. For this study,
the average travel speed for the hovercraft alternative is assumed to be 30 miles per hour.
For both the propeller-driven vessel (conventional) alternative and the hovercraft aternative,
the calculated "in vehicle" timeisincreased to recognize the access time for waterborne
service. Travel timefor trips that begin and end in the Central Business District are increased
by 10 minutes (5 minutes added to each trip end). Travel time for trips that begin or end in
the CBD and have one trip end outside the CBD isincreased by 8 minutes (5 minutes for the
CBD end of the trip and 3 minutes for the other). Travel time for trips that begin and end
outside the CBD areincreased by 6 minutes. Travel time calculated for waterborne
commuter service includes the dwell time at the stop when the total time to travel arouteis
represented. Dwell time at each preliminary terminusis assumed to be 2 minutes for
conventional vehicles and 10 minutes for hover crafts, and isincluded in the calcul ation of
timeto travel aroute.

Anincrease in the number of termini on aroute will increase the travel time for waterborne
transit by the dwell time at the stop and to recognize changes in the actual route between
termini. Route changes may place a greater portion of the trip within a speed zone with a
lower average speed. Thetravel times between the preliminary termini depicted in Tables
4.2 through 4.7 represent the likely route, diverting from the shortest route when speed
restrictions warrant alonger route to produce a shorter travel time. Waterborne travel is
limited to travel paths that are defined by regulations to protect natural resources, property
values, and commercial use of the waterway for commerce. Because speed zones are more
restrictive close to shore, efficient travel may require alonger route to limit the portion of the
trip within Slow Speed or Idle Speed zones.

Thetravel path assumed in the calculation of travel time for the conventional alternative and
the hovercraft aternative are the samein thisanalysis. Travel times between the preliminary
termini for waterborne transit is the same for peak and off-peak periods.

The decision to use transit of any type is based on many factors, including the travel time.
The following comparison of travel timesis intended to guide the identification of service
routes for additional analysis. The location of the preliminary termini are depicted on Map 8
and listed in Table 4.1.

Tables 4.2 through 4.4 compare the travel time between the preliminary termini for the auto,
transit and conventional waterborne aternative in the peak and off-peak periods. In the peak
period, travel by waterborne commuter service is accomplished in the sametime or lesstime
than auto between the following preliminary termini:

o B5toB2 o C2toC3
o B3toB6 a M4toM5

In the peak period, travel by waterborne commuter service is within 10 minutes of travel by
auto (SOV or HOV) between the following preliminary termini:

o B2toB3 o M5toM6
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o C7toB3

Travel by waterborne commuter service is comparable (within 1 minute) or faster in the peak
period than transit with walk access between all preliminary termini except:

o CltoCO a M2toM3
o MOtoM1 o M5toM6
a MltoM2

Travel by waterborne commuter service is comparable (within 1 minute) or faster in the peak
period than transit with auto access between all preliminary termini except:

o BltoB2 o MOtoM1
o CltoCO o MltoM2

In the off-peak period, travel time for waterborne commuter service is slower than by auto
between all but two pairs of preliminary termini: between B2 and B6 and between M4 and
M5. Travel by water is approximately 1 minute faster between these termini. The difference
in travel timeisless than ten minutes in the off-peak period between an additional four pairs
of preliminary termini.

In the off-peak period, travel time by water iswithin 2 minutes of travel by transit with walk
access between al preliminary termini except:

o B6andB7 o MOand M1
o CltoCO o MltoM2

In the off-peak period, travel by water is faster than travel by transit with auto access
between all preliminary termini except:

o BltoB2 o MOtoM1
o B9toBS8 o MltoM2
o CltoCO
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Table4.1. Waterways Feasibility Evaluation - Potential Termini

Route # Termini TAZ

Biscayne Bay
Bl Coral Gables Urban Center 1073
B2 Downtown Miami 560
B3 Little River Urban Center 378
B4 Alton Road and W 47th St (Miami Beach) 612
B5 Alton Road and 1st Street (S. Miami Beach) 641
B6 NE 135th St @ Biscayne Bay (end of road) 190
B7 Bay Harbor Islands (95th St/Broad Causeway) at Biscayne Bay 599
B8 Biscayne Blvd/US 1 @ East Greynolds Park (US 1 & 165th Terr) 98
B9 Island Blvd @ Dumfoundling Bay 81
B10 Maule Lake Urban Center (Point East Drive at north end Maule Lake) 9

Coral Gables Canal
Co CG Canal @ Bay 1114
C1 Ponce de Leon Blvd @ Granada Blvd 1083
Cc2 Red Road @ Bird Road 1064
C3 SW 82nd Ave @ SW 8th St (Tamiami Canal) 1013

Miami River
MO Mouth of River 569
M1 NW 17th Ave @ NW 14th Street 746
M2 Tamiami Canal 746
M3 NW 37th Ave @ NW 33rd Street 690
M4 SE Le Jeune Road 690
M5 Red Road 660
M6 NW 87th Ave 654




Table4.2. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Auto Travel Times

TRAVEL TIME (Min.))

COMPARISON

Auto Water (Water minus Auto)
TAZ TAZ Peak Off -Peak Peak/Off Peak Off-Peak
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 21 13 38 17 25
B2 560 B3 378 19 15 30 11 15
B3 378 B4 612 17 15 35 18 20
B4 612 B5 641 10 7 29 19 22
B5 641 B2 560 18 12 18 0 6
STOPDWELL TIME: 4 @ 2 MINUTES 8 8 8
TOTAL TRAVEL TIME 85 62 158
COMPARISON OF TOTAL TRAVEL TIME +73 +96
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 21 13 38 17 25
B2 560 B3 378 19 15 23 4 8
B3 378 B6 190 16 14 12 -4 -2
B6 190 B7 599 15 15 a4 29 29
B7 599 B3 378 19 16 29 10 13
B3 378 B2 560 19 15 30 11 15
STOPDWELL TIME: 5@ 2 MINUTES 10 10 10
TOTAL TRAVEL TIME 109 88 186
COMPARISON OF TOTAL TRAVEL TIME +77 +98




Table4.2. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Auto Travel Times

TRAVEL TIME (Min.) COMPARISON
Auto Water (Water minus Auto)
TAZ TAZ Peak | Off -Peak Peak/Off Peak | Off-Peak
ROUTE 3 Biscayne Bay
B8 98 B9 81 6 5 19 13 14
B9 81 B10 9 3 3 15 12 12
B10 94 B9 81 3 3 15 12 12
B9 81 B8 98 6 6 19 13 13
STOPDWELL TIME: 2 @ 2 MINUTES 4 4 4
TOTAL TRAVEL TIME 18 17 72
COMPARISON OF TOTAL TRAVEL TIME +54 +55
ROUTE 4 Coral Gables Canal
Ci 1083 CO 1114 10 6 51 41 45
TOTAL TRAVEL TIME 10 6 51
COMPARISON OF TOTAL TRAVEL TIME +41 +45
ROUTE 4 Coral Gables Canal
C3 1013 C2 1064 13 8 12 -1 4
TOTAL TRAVEL TIME 13 8 12

COMPARISON OF TOTAL TRAVEL TIME




Table4.2. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Auto Travel Times

TRAVEL TIME (Min.) COMPARISON
Auto Water (Water minus Auto)
TAZ TAZ Peak | Off -Peak Peak/Off Peak | Off-Peak

ROUTE 5 Miami River

MO 569 M1 746 18 13 78 60 65

M1 746 M2 744 2 2 44 42 42

M2 746 M3 690 16 8 42 26 34
STOPDWELL TIME: 2 @ 2 MINUTES 4 4 4
TOTAL TRAVEL TIME 36 23 168
COMPARISON OF TOTAL TRAVEL TIME +132 +145
ROUTE 5 Miami River

M4 690 M5 660 19 12 11 -8 -1

M5 660 M6 654 9 9 13 4 4
STOPDWELL TIME: 1 @ 2 MINUTES 2 2 2
TOTAL TRAVEL TIME 28 21 26

COMPARISON OF TOTAL TRAVEL TIME




Table4.3. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 37 30 38 1 8
B2 560 B3 378 42 53 30 -12 -23
B3 378 B4 612 36 N/A 35 -1 N/A
B4 612 B5 641 31 N/A 29 -2 N/A
B5 641 B2 560 45 N/A 18 -27 N/A
STOPDWELL TIME: 4 @ 2 MINUTES 8 8 8
TOTAL TRAVEL TIME 191 N/A 158
COMPARISON OF TOTAL TRAVEL TIME -33 N/A
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 37 30 38 1 8
B2 560 B3 378 42 53 23 -19 -30
B3 378 B6 190 44 N/A 12 -32 N/A
B6 190 B7 599 39 N/A 44 5 N/A
B7 599 B3 378 39 N/A 29 -10 N/A
B3 378 B2 560 43 N/A 30 -13 N/A
STOPDWELL TIME: 5@ 2 MINUTES 10 10 10
TOTAL TRAVEL TIME 244 N/A 186

COMPARISON OF TOTAL TRAVEL TIME

-58 N/A




Table4.3. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 3 Biscayne Bay
B8 98 B9 81 35 24 19 -16 -5
B9 81 B10 9 30 22 15 -15 -7
B10 94 B9 81 30 21 15 -15 -6
B9 81 B8 98 35 28 19 -16 -9
STOPDWELL TIME: 2 @ 2 MINUTES 4 4 4
TOTAL TRAVEL TIME 130 95 72
COMPARISON OF TOTAL TRAVEL TIME -58 -23
ROUTE 4 Coral Gables Canal
C1l 1083 CO 1114 40 40 51 11 11
TOTAL TRAVEL TIME 40 40 51
COMPARISON OF TOTAL TRAVEL TIME +11 +11
ROUTE 4 Coral Gables Canal
C3 1013 C2 1064 35 28 12 -23 -16
TOTAL TRAVEL TIME 35 28 12
COMPARISON OF TOTAL TRAVEL TIME -23 -16




Table4.3. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 5 Miami River
MO 569 M1 746 49 55 78 29 23
M1 746 M2 744 26 20 44 18 24
M2 746 M3 690 82 74 42 -40 -32
STOPDWELL TIME: 2 @ 2 MINUTES 4 4 4
TOTAL TRAVEL TIME 157 149 168
COMPARISON OF TOTAL TRAVEL TIME +11 +19
ROUTE 5 Miami River
M4 690 M5 660 N/A 56 11 N/A -45
M5 660 M6 654 N/A N/A 13 N/A N/A
STOPDWELL TIME: 1 @ 2 MINUTES 2 2 2
TOTAL TRAVEL TIME N/A N/A 26
COMPARISON OF TOTAL TRAVEL TIME N/A N/A

*N/A - land-based travel is not available.




Table4.4. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 36 29 38 2 9
B2 560 B3 378 42 55 30 -12 -25
B3 378 B4 612 38 N/A 35 -3 N/A
B4 612 B5 641 28 N/A 29 1 N/A
B5 641 B2 560 35 N/A 18 -17 N/A
STOPDWELL TIME: 4 @ 2 MINUTES 8 8 8
TOTAL TRAVEL TIME 179 N/A 158
COMPARISON OF TOTAL TRAVEL TIME -21 N/A
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 36 29 38 2 9
B2 560 B3 378 42 55 23 -19 -32
B3 378 B6 190 44 N/A 12 -32 N/A
B6 190 B7 599 40 N/A 44 4 N/A
B7 599 B3 378 40 N/A 29 -11 N/A
B3 378 B2 560 40 N/A 30 -10 N/A
STOPDWELL TIME: 5@ 2 MINUTES 10 10 10
TOTAL TRAVEL TIME 242 N/A 186

COMPARISON OF TOTAL TRAVEL TIME

-56 N/A




Table4.4. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 3 Biscayne Bay
B8 98 B9 81 24 23 19 -5 -4
B9 81 B10 9 30 21 15 -15 -6
B10 94 B9 81 30 21 15 -15 -6
B9 81 B8 98 24 15 19 -5
STOPDWELL TIME: 2 @ 2 MINUTES 4 4
TOTAL TRAVEL TIME 108 80 72
COMPARISON OF TOTAL TRAVEL TIME -36 -8
ROUTE 4 Coral Gables Canal
C1l 1083 CO 1114 33 35 51 18 16
TOTAL TRAVEL TIME 33 35 51
COMPARISON OF TOTAL TRAVEL TIME +18 +11
ROUTE 4 Coral Gables Canal
C3 1013 C2 1064 28 24 12 -16 -12
TOTAL TRAVEL TIME 28 24 12

COMPARISON OF TOTAL TRAVEL TIME

-16 -12




Table4.4. Waterways Feasibility Evaluation - Waterway Conventional Vessel vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 5 Miami River
MO 569 M1 746 45 50 78 33 28
M1 746 M2 744 26 20 44 18 24
M2 746 M3 690 52 57 42 -10 -15
STOPDWELL TIME: 2 @ 2 MINUTES 4 4 4
TOTAL TRAVEL TIME 123 127 168
COMPARISON OF TOTAL TRAVEL TIME +45 +41
ROUTE 5 Miami River
M4 690 M5 660 N/A 49 11 N/A -38
M5 660 M6 654 N/A N/A 13 N/A N/A
STOPDWELL TIME: 1 @ 2 MINUTES 2 2 2
TOTAL TRAVEL TIME N/A N/A 26
COMPARISON OF TOTAL TRAVEL TIME N/A N/A

*N/A - land-based travel is not available.
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Tables 4.5 through 4.7 compare the travel time between the preliminary termini for the auto,
transit and hovercraft waterborne alternative in the peak and off-peak periods. In the peak
period, travel by the hovercraft alternative of waterborne commuter service is accomplished
in the same time or less time than auto between all but six pairs of preliminary termini:

o B4toB5 o B9toB10
o B6toB7 o MltoM2
o B8toB9 o M5toM6

Travel by the hovercraft aternative is faster than by land-based transit (walk or auto access)
to all preliminary termini in the peak and off-peak periods.

In the off-peak period, travel time for waterborne commuter service is approximately 5
minutes slower than by auto between al preliminary termini except M1 and M2. Travel
between M1 and M2 in the off-peak period is approximately 10 minutes slower by the
hovercraft alternative than by auto.

In the off-peak period, travel time using the hovercraft alternative is significantly faster
between all preliminary termini than by land-based transit.
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Table4.5. Waterways Feasibility Evaluation - Waterway Hover craft vs. Auto Travel Times

TRAVEL TIME (Min.) COMPARISON
Auto Water (Water minus Auto)
TAZ TAZ Peak Off -Peak Peak/Off Peak Off-Peak
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 21 13 18 -3 5
B2 560 B3 378 19 15 18 -1 3
B3 378 B4 612 17 15 14 -3 -1
B4 612 B5 641 10 7 12 2 5
B5 641 B2 560 18 12 16 -2 4
STOP DWELL TIME: 4 @ 10 MINUTES 40 40 40
TOTAL TRAVEL TIME 85 62 118
COMPARISON OF TOTAL TRAVEL TIME +33 +56
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 21 13 18 -3 5
B2 560 B3 378 19 15 16 -3 1
B3 378 B6 190 16 14 8 -8 -6
B6 190 B7 599 15 15 18 3 3
B7 599 B3 378 19 16 12 -7 -4
B3 378 B2 560 19 15 18 -1 3
STOPDWELL TIME: 5@ 10 MINUTES 50 50 50
TOTAL TRAVEL TIME 109 88 140
COMPARISON OF TOTAL TRAVEL TIME +31 +52




Table4.5. Waterways Feasibility Evaluation - Waterway Hover craft vs. Auto Travel Times

TRAVEL TIME (Min.) COMPARISON
Auto Water (Water minus Auto)
TAZ TAZ Peak | Off -Peak Peak/Off Peak | Off-Peak

ROUTE 3 Biscayne Bay

B8 98 B9 81 6 5 10 4 5

B9 81 B10 9 3 3 5 5

B10 94 B9 81 3 3 5 5

B9 81 B8 98 6 6 10 4 4
STOPDWELL TIME: 2 @ 2 MINUTES 20 20 20
TOTAL TRAVEL TIME 18 17 56
COMPARISON OF TOTAL TRAVEL TIME +38 +39
ROUTE 4 Coral Gables Canal

Ci 1083 CO 1114 10 6 9 -1 3
TOTAL TRAVEL TIME 10 6 9
COMPARISON OF TOTAL TRAVEL TIME -1 +3
ROUTE 4 Coral Gables Canal

C3 1013 C2 1064 13 8 6 -7/ -2
TOTAL TRAVEL TIME 13 8 6
COMPARISON OF TOTAL TRAVEL TIME -7 -2




Table4.5. Waterways Feasibility Evaluation - Waterway Hover craft vs. Auto Travel Times

TRAVEL TIME (Min.) COMPARISON
Auto Water (Water minus Auto)
TAZ TAZ Peak | Off -Peak Peak/Off Peak | Off-Peak

ROUTE 5 Miami River

MO 569 M1 746 18 13 15 -3 2

M1 746 M2 744 2 2 12 10 10

M2 746 M3 690 16 8 8 -8 0
STOPDWELL TIME: 2 @ 10 MINUTES 20 20 20
TOTAL TRAVEL TIME 36 23 95
COMPARISON OF TOTAL TRAVEL TIME +19 +32
ROUTE 5 Miami River

M4 690 M5 660 19 12 11 -8 -1

M5 660 M6 654 9 9 13 4 4
STOPDWELL TIME: 1 @ 10 MINUTES 10 10 10
TOTAL TRAVEL TIME 28 21 34
COMPARISON OF TOTAL TRAVEL TIME +6 +13




Table4.6. Waterways Feasibility Evaluation - Waterway Hover craft vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 37 30 18 -19 -12
B2 560 B3 378 42 53 18 -24 -35
B3 378 B4 612 36 N/A 14 -22 N/A
B4 612 B5 641 31 N/A 12 -19 N/A
B5 641 B2 560 45 N/A 16 -29 N/A
STOPDWELL TIME: 4 @ 10 MINUTES 40 40 40
TOTAL TRAVEL TIME 191 N/A 118
COMPARISON OF TOTAL TRAVEL TIME -73 N/A
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 37 30 18 -19 -12
B2 560 B3 378 42 53 16 -26 -37
B3 378 B6 190 44 N/A 8 -36 N/A
B6 190 B7 599 39 N/A 18 -21 N/A
B7 599 B3 378 39 N/A 12 -27 N/A
B3 378 B2 560 43 N/A 18 -25 N/A
STOPDWELL TIME: 5 @ 10 MINUTES 50 50 50
TOTAL TRAVEL TIME 244 N/A 140

COMPARISON OF TOTAL TRAVEL TIME

-104 N/A




Table4.6. Waterways Feasibility Evaluation - Waterway Hover craft vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 3 Biscayne Bay
B8 98 B9 81 35 24 10 -25 -14
B9 81 B10 9 30 22 8 -22 -14
B10 9 B9 81 30 21 8 -22 -13
B9 81 B8 98 35 28 10 -25 -18
STOPDWELL TIME: 2 @ 10 MINUTES 20 20 20
TOTAL TRAVEL TIME 130 95 56
COMPARISON OF TOTAL TRAVEL TIME -74 -39
ROUTE 4 Coral Gables Canal
C1l 1083 COo 1114 40 40 9 -31 -31
TOTAL TRAVEL TIME 40 40 9
COMPARISON OF TOTAL TRAVEL TIME -31 -31
ROUTE 4 Coral Gables Canal
C3 1013 C2 1064 35 28 6 -29 -22
TOTAL TRAVEL TIME 35 28 6
COMPARISON OF TOTAL TRAVEL TIME -29 -22




Table4.6. Waterways Feasibility Evaluation - Waterway Hover craft vs. Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 5 Miami River
MO 569 M1 746 49 55 15 -34 -40
M1 746 M2 744 26 20 12 -14 -8
M2 746 M3 690 82 74 8 -74 -66
STOPDWELL TIME: 2 @ 10 MINUTES 20 20 20
TOTAL TRAVEL TIME 157 149 55
COMPARISON OF TOTAL TRAVEL TIME -102 -94
ROUTE 5 Miami River
M4 690 M5 660 N/A 56 11 N/A -45
M5 660 M6 654 N/A N/A 13 N/A N/A
STOPDWELL TIME: 1 @ 10 MINUTES 10 10 10
TOTAL TRAVEL TIME N/A N/A 34
COMPARISON OF TOTAL TRAVEL TIME N/A N/A

*N/A - land-based travel is not available.




Table4.7. Waterways Feasibility Evaluation - Waterway Hover craft vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 1 Biscayne Bay
Bl 1073 B2 560 36 29 18 -18 -11
B2 560 B3 378 42 55 18 -24 -37
B3 378 B4 612 38 N/A 14 -24 N/A
B4 612 B5 641 28 N/A 12 -16 N/A
B5 641 B2 560 35 N/A 16 -19 N/A
STOPDWELL TIME: 4 @ 10 MINUTES 40 40 40
TOTAL TRAVEL TIME 179 N/A 118
COMPARISON OF TOTAL TRAVEL TIME -61 N/A
ROUTE 2 Biscayne Bay
Bl 1073 B2 560 36 29 18 -18 -11
B2 560 B3 378 42 55 16 -26 -39
B3 378 B6 190 44 N/A 8 -36 N/A
B6 190 B7 599 40 N/A 18 -22 N/A
B7 599 B3 378 40 N/A 12 -28 N/A
B3 378 B2 560 40 N/A 18 -22 N/A
STOP DWELL TIME: 5 @ 10 MINUTES 50 50 50
TOTAL TRAVEL TIME 242 N/A 140

COMPARISON OF TOTAL TRAVEL TIME

-102 N/A




Table4.7. Waterways Feasibility Evaluation - Waterway Hover craft vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 3 Biscayne Bay
B8 98 B9 81 24 23 10 -14 -13
B9 81 B10 9 30 21 8 -22 -13
B10 9 B9 81 30 21 8 -22 -13
B9 81 B8 98 24 15 10 -14 -5
STOPDWELL TIME: 2 @ 10 MINUTES 20 20 20
TOTAL TRAVEL TIME 108 80 56
COMPARISON OF TOTAL TRAVEL TIME -52 -24
ROUTE 4 Coral Gables Canal
C1l 1083 CO 1114 33 35 9 -24 -26
TOTAL TRAVEL TIME 33 35 9
COMPARISON OF TOTAL TRAVEL TIME -24 -26
ROUTE 4 Coral Gables Canal
C3 1013 C2 1064 28 24 6 -22 -18
TOTAL TRAVEL TIME 28 24 6

COMPARISON OF TOTAL TRAVEL TIME

-22 -18




Table4.7. Waterways Feasibility Evaluation - Waterway Hover craft vs. Off-Peak Transit Travel Times

TRAVEL TIME (Min.) COMPARISON
Transit Off-Peak Water (Water minus Transit)
TAZ TAZ Walk Auto Peak/Off Walk Auto
ROUTE 5 Miami River
MO 569 M1 746 45 50 15 -30 -35
M1 746 M2 744 26 20 12 -14 -8
M2 746 M3 690 52 57 8 -44 -49
STOPDWELL TIME: 2 @ 10 MINUTES 20 20 20
TOTAL TRAVEL TIME 123 127 55
COMPARISON OF TOTAL TRAVEL TIME -68 =72
ROUTE 5 Miami River
M4 690 M5 660 N/A 49 11 N/A -38
M5 660 M6 654 N/A N/A 13 N/A N/A
STOPDWELL TIME: 1 @ 10 MINUTES 10 10 10
TOTAL TRAVEL TIME N/A N/A 34
COMPARISON OF TOTAL TRAVEL TIME N/A N/A

*N/A - land-based travel is not available.
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Summary of Travel Time Comparison for the Peak Hour

Conventional Water bor ne Alter native vs. Auto

In the peak period, travel between only one pair of preliminary termini on Biscayne Bay is
faster by waterborne commuter travel than by auto. Travel by waterborne commuter service
exceeds the auto travel time between each pair of preliminary termini by an average of 11
minutes. In the off-peak period, this average increases to 14 minutes.

Because of the Idle Speed Zones within the Coral Gables Waterway and Miami River, travel
time for waterborne travel using conventional vesselsis not comparable to travel by auto
between Ponce de Leon Boulevard and Biscayne Bay on the Coral Gables Waterway and
between the Tamiami Canal and Biscayne Bay on the Miami River.

Between Le Jeune Road and NW 87th Avenue, travel by waterborne commuter serviceis
comparableto travel by auto in both the peak and off-peak periods.

Conventional Water borne Alternative vs. L and-based Transit

Waterborne commuter travel on Biscayne Bay on Preliminary Service Routes 1, 2 or 3is
comparableto travel by land-based transit in the peak and off-peak periods between al
termini.

Because of the Idle Speed Zones within the Coral Gables Waterway and Miami River, travel
time for waterborne travel using conventional vesselsis not comparable to land-based transit
between Ponce de Leon Boulevard and Biscayne Bay on the Coral Gables Waterway and
between the Tamiami Canal and Biscayne Bay on the Miami River.

Travel by waterborne commuter service is faster than travel by land-based transit on the
Miami River/Canal between the Tamiami Canal and NW 37th Ave and between Le Jeune
Road and Red Road. Travel on the western limits of the Coral Gables Canal is faster than by
land based-transit.

Hover cr aft Alternative vs. Auto

The hovercraft alternative eliminates the constraint of speed imposed by the Speed Zonesin
the DCMPP. The peak hour travel times for the hovercraft alternative are faster between all
preliminary termini than land-based transit and within 5 minutes of most auto travel times.

80



Miami-Dade County MPO
Feasibility of Waterway Commuter Travel

Priority Waterways Commuter Service Opportunities

This study evaluates the physical and operating constraints to the provision of urban
commuting transportation n the waterways in Miami-Dade County. The availability of data
required to fully identify the constraints within the Currently Non-Navigable portions of the
waterways included in the study is limited. Notably, low member data associated with the
vertical obstructions within each waterway is incomplete and water depth/elevation datais
available only from planning-level sources. While recognizing the limited availability of
engineering -level data, this study identifies a feasible waterways network on which
commuter service by vessels similar in specification to those providing service to successful
operations in the United States could operate.

The vessel type for service within the Currently Navigable Waterways including Biscayne
Bay may be Class | Service (passenger vessel with a capacity of less than 100), Class |1
Service (passenger vessels with a capacity of greater than 100) or Class |11 (vessels serving
passengers and vessels).

The recommended vessel type for service solely within the Non-Navigable Waterwaysis
Class| or II.

Travel time comparisons between waterborne service by conventional vessel and the auto
and transit modes indicate that conventional vessels are competitive in Biscayne Bay and the
western portions of the Coral Gables Canal and Miami Canal, but are not competitivein the
Coral Gables Waterway east of Ponce de Leon Boulevard or in the Miami River east of the
Miami International Airport (Tamiami Canal). Waterborne commuter travel is not
obstructed by control structures between Biscayne Bay and the Coral Gables Waterway or
Miami River; if routes are selected that provide for travel on these two waterways into
Biscayne Bay, hovercraft are recommended to facilitate competitive travel timeswithin the
eastern portions of these two waterways. Commuter routes that do not provide servicein
the Miami River east of the Tamiami Canal or in the Coral Gables Waterway east of Ponce
de Leon Boulevard exhibits competitive travel times using conventional vessels. Hovercraft
as atechnology exhibits better travel times than conventional vessels between most
preliminary termini.

Potential Routes for commuter service are identified, recognizing the adjacent land use and
intensity, connections to existing Urban Centers designated by the County inits
comprehensive plan and the number of employers located adjacent to the Feasible
Waterways Network. Preliminary stops along each route have been identified for the
purpose of comparing travel time by mode in the peak and off-peak periods. Waterborne
commuter service is recommended to be limited stop or express service, consistent with the
service plans of successful operations surveyed for this study. Opportunities for multiple
stop service to serve trip purposes other than the commuter trip (home -based work) are
available on the Feasible Waterways Network but have not been evaluated in this study.

Additional service planning should be undertaken for all Potential Routes depicted on Map
8. In addition to transit service planning to evaluate demand and establish routes and
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schedules, the development and collection of additional datawill be required. This
additional effort includes development of the engineering data required to assess the physical
constraints to commuter service on the Currently Non-Navigable Waterways and an analysis
of the land-based constraints associated with a preliminary stop location.

The "next step” planning efforts should include:

At the policy level the County should identify the proposed organizational structure for
operation of awaterborne transit system. The organizational structure of all successful
operations included a public operator. The County should identify the public agency that
would serve as the public operator if service were to be initiated and include the selected
agency in further planning and technical efforts.

Data deficiencies required that the identification of the Feasible Waterways Network be
based on some assumptions related to vertical clearance and water depth within the Currently
Non-Navigable Waterways. Efforts should beinitiated to develop the necessary datato
confirm the Feasible Waterways Network:

1. Coordination with the South Florida Water Management District to initiate
hydrological modeling of the Currently Non-Navigable Waterways that are included
in the Feasible Waterways Network to establish mean high water elevations.

2. Survey of the Currently Non-Navigable Waterways to confirm low member
elevations obtained from the records of the South Florida Water Management District
and to document the bottom elevation.

Transit service planning should be undertaken to estimate demand, establish preliminary
headways and estimate ridership on the Potential Routes. The location of the preliminary
termini should be adjusted to match demand.

In areas where the construction of new docking facilities are limited by regulation,
coordination with the regulatory agencies should be initiated to determine the opportunities
for access to existing facilities and the conditions associated with the permitting of new
facilities. If new facilities cannot be constructed, access will be limited to existing facilities
authorized by permits that would allow access by transient vessels. The County should
identify those existing facilities authorized for said access and contact the permitees to
initiate discussion of access.

Unlike transit within the roadway where stops may be located within public right-of-way,
stops that serve the waterways' service will be likely be located on private property. Within
the vicinity of the preliminary termini, the County should evaluate the landward constraints
to access including parking, security. ADA compliance and pedestrian access to proposed
stop locations.

Coordination with the regulatory agencies should be initiated if the construction of new
docking facilitiesis identified as necessary to meet service goals.
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP 1C- 5. EXISTING CONDITIONS INVENTORY
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FOR URBAN COMMUTING TRAVEL

MAP 1C- 4. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP I1CG - 1. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
MAP 1CG - 2. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
MAP 1CG - 3. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
MAP ILR - [. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
d MAP ILR - 2. EXISTING CONDITIONS INVENTORY
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1 FROM W 1ST AVE TO NW 17TH AVE

ade STRUCTURES CANAL
I
CONSTRAINING CONSTRAINING
--1 BOUND- TYPE & VERTICAL ELEVATION / CONSTRAINING NAVIGABLE
P % ARIES NUMBER GROUNDWATER WIDTH
s |2 [ = = = HIALEAH
a |a |a <y 8 S COMM DIST
= = & = el =
z 415 * I 13 8" WM LM 6.4' 1.4'/3.0
SALM AV g9 19 |9 al |8 |9 _| Bridge 875801 LM 6.5 16730
Palm AVE ' ' ’
m m m
E 1ST AV g |2 al 1T |e ist Av |
[l T 3 % =
I o s © Ei
m g S BB . g
IS T m 9 |« E
q m 3 ||
e N q |
4 3 m 4
- T Z E |3rRD|AV
| 9] g - ‘;
4 Bridge / Culvert
FLAMINGO Wy | E4AV E_[ATHIAV e=te= E 44th AVE / LM 6.4' 1.4'/3.0
Flamingo WAY
wu @ 6" WM LM 6' 0.0
a
| | E| 5TH AV o - wL AL L E 5th AVE
a Bz FIALTEAH =T 2'&4"GasMain  |LM?? NA
XN 3 g &1 | Conduit LM 10.4'
5 Sl s o g |, |T ™ E 6th AVE
T =1 2 |- = h a 7 El —t=8" FM LM 8.2
9 q |8 |9 E 7 6" Steel Arch LM 14.5' (Microtel)
9 EmHiAv] g | | | |
‘ LE {EUNE R — ——ErésdtﬁeAf\yon5 7 LM 8 22
| £ stH[cT Le Jeune RD / SR953
— 1 3 8" WM LM 7.9 1.9'/3.0
oo 12" WM LM 10.72
H (2) 3" Conduit (Tel) | LM 10.7"
E 9TH LA
E 10TH AV
E 10TH CT
E 10TH|LA
E 11TH AV i
I p— et Wi T et Rail Crossings LM 9.5'
UNINCOR- | 8" Sewer Line LM 8.3
[ PORATED
COMM DIST
13&2
W 364 W 35TH PL t
z P4 4 4
g EhE] R
o B2 B
8 3 3 ER |
T T T I
9 &) &) 9
W 32ND PL 1
[T -
ol g B o T
NW_31ST CT 16" WM LM ?? NA
N £ 2 LAKE RD
z g g g
ElR b o
© ) S|
=08 |7 T
- UNNAMED
i -lE
2= z R
4 -
4 NW 27TH AV NW 27 AVIE T IR 11 §] "ThmiEn E]wgz67t8h72\0/8E8/ SR9 LM 7 1.0'/3.0
COMM DIST N oo
W 26TH AV > 16"WM LM 27 NA
2" Gas Main LM 11.5'
NW 25TH AV
B
3 B[ B —
A lal g
J . === Canal ??
NW| 22ND AV —— Bridge 874334 ' ' '
= NW 22nd AVE LM 8.7 27130
z |2 NW 21ST CT
= - g
z |5 |§ -
2 g |4 = 25
Py 5 —
NW 19TH AV o Nw 19TH AV |5 m
| |z
s .
o —1_Bridge 870658 . . \ .
18 NW 103rd ST / SRo3q 1M 73 15730 46
B = 2" Steel Arch LM 7.2 12'/3.0
9 = Local Driveway Bridg¢
w 17AVE | Nw_17TH AV Bridge 874337 . . . .
l l NW 17th AVE LM 9.3 3.3'/3.0 42
6" FM LM ?? NA
20" WM LM ?? NA
Legen d @ Study Canals Manatee Protection Zones ~ Airport
, — Box Culverts @ All Other Canals [ ]30-35 MPH X 0 1000 2,000 =
@ Marinas G Pump @ Bridges [ Slow Speed (=) Seaplane Base . ,
SFWMD Structures @ Spillway (®) Large cuven 2005 — Zfig:hszjadwa . [ ide speed @ seaport 120000 nd -
O Culvert G SPlock @ All Other Culverts —— Railroads Y [//) slow NOV 15 - APR 30; Rest 30-35mph .:-2015 Urban Area
= Pipelines [LTJ NO Entry NOV 15 - APR 30, RestIdle @'
@ Lock @& Temp Pump —— Power Lines [L1] NO Entry 5 ! commission Districts @ . RS
@ Piug & weir —— Other Structures 7] sea Grasses 1221 Municipality Gonnett Flemlng




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP ILR - 3. EXISTING CONDITIONS INVENTORY

. LITTLE RIVER CANAL (C-7) SHEET 3
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

\in MAP IM - [. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL

MAP IM - 2. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP IM - 4. EXISTING CONDITIONS INVENTORY
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP IM - 5. EXISTING CONDITIONS INVENTORY

MIAMI CANAL (C-6) SHEET 5
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R CS SNAPPER CREEK CANAL (C-2) SHEET 1
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TR ST S\ 8th ST LM 9.32' (2) 30" spans
2 UNINCOR- 30" WM Pile Support LM 9.42'
= PORATED | (2) 4" Conduit (Tel) Stgel ArchLM 9.5'
5 COMM DIST | 24" FM Pile Support LM 9.6'
= 11 _|_ Bridge 870516 LM 8.82' East (side?)
SR821 NB On-Ramp| LM 9.5' West (side?)
-1 Bridge 870213 . . .
SR821 NB Off-Ramyf tM 9 (123'x 25)
2 24" FM Pile Support | LM 9.2
&
: E:
8 2
o) SW /17TH ST
Py
”i.l 1 UNNAMED
(@]
>
4
>
—
Py
<
[)<:‘ A BDADATE 16" WM Pile Support | LM 9.4 34'/4.0
mé‘}w-ﬂ&-'-'-'-'-"_ Bridge/Culvert LM 9.68' 3.68'/ 4.0 96.4' East span
COMM DISTT™ sw 24th ST . : : 85.6' West span
¢ 2 10 12" Water Crossing o .
B o SW 26TH ST Pile Support LM ?? Permit #3685
as
> > =
- < SW p8TH|ST 5 e=t=24" FM Pile Support | LM 9’ 3.0'/4.0 piles 43" apart
a5
>
<
SW 30TH ST
SW 32 SW_3PND|ST \
7]
u— —|-SW 34th ST LM 22 NA
3
o
)
% -l Bridge 870210 LM reg 9.5' Permit #4983
S Em— SR 821 NB On-Ramp| LM act ??
a5
> N Bridge 870614 .
= Sw 40TH ST === S\W 40th ST/ LM 7.8
1 Bird RD
Sw_40rH TE 12" WM Pile Support LM 7.8' 18/4.0
2 gl |2 6" Gas Pile Support LM 7.5 15740
3| |sw 4isT TE S B 24" WM & SM Pile Crpssing LM 7.94'
P T e e Bridge 870208
I o A R ] ME ——SR821 NB Off-Ramp | LM 10.68" 25'
2 E S @ SW 117th AVE
- <
& £ aw 4ro TE m
ag >
> —
< & SW 44TH ST
SW 45TH ST
Leg end @ study Canals Manatee Protection Zones -(-( Airport N
- == Box Culverts @ All Other Canals 30-35 MPH . 0 1,000 2,000
@ Marinas G Pump @ Bridges [ Slow Speed (=) Seaplane Base Feet
SPWNID Structures @) Spillway @ Large Culvert 20x15 —— Major Roads ] 1dle Speed @ seaport 120,000 W .
O Culvert G SPlock @ All Other Culverts : gl!ailCr)(t)ha%rSRoadways [//) Slow NOV 15 - APR 30; Rest 30-35mph ..'- 2015 Urban Area A
= Pipelines [LTJ NO Entry NOV 15 - APR 30, RestIdle @' 5
@ Lock @& Temp Pump —— Power Lines [L1] NO Entry 5 ! commission Districts @] G tt Flemi N
@ Piug & weir — Other Structures [ sea Grasses 1221 Municipality anne eming




. N SNAPPER CREEK CANAL (C-2) SHEET 2
L FROM SW 32ND ST TO SW 72ND ST
ade STRUCTURES CANAL
CONSTRAINING | CONSTRAINING
--1 BOUND- TYPE & VERTICAL ELEVATION / CONSTRAINING NAVIGABLE
v ‘ ARIES NUMBER CLEARANCE | GROUNDWATER WIDTH
g ELEVATION
< J UNINCOR-
= T PORATED
ON g COMM DIST
SREEN DR & 10
l; |
&
i | -l Bridge 870210 LM reg 9.5' Permit #4983
Sw 37TH TE — SR 821 NB On-Ramp| LM act ??
Bridge 870614 , . !
S —=SW 40th ST/ LM7.8 1.8'/4.0
> | Bird RD
B > < - 12" WM Pile Support LM 7.8 1.8'/4.0'
gy 6" Gas Pile Support LM 7.5' 1.5'/4.0
S 4pND ST 24" WM & SM Pile Crpssing LM 7.94'
EY 2 Bridge 870208
SW 43RD ST ] - == SR821 NB Off-Ramp| LM 10.68' 25'
L = @ SW 117th AVE
g o
45TH ST 7
SI\/ [
: |
SW 46TH ST :
SW 47TH ST
2 swoaetH st |2 ]
SW 49TH ST é é SW 50TH ST| L\é
3 > Z
T <
SW 51ST ST 2
< 52ND T
5 SW 53RD TE |
;I> Wood Barricade LM ?? NA
< 48" WM Crossing LM ?? NA
410 S Bridge 874222
MILLER RD__ SWS .
SW_56TH) ST — e S\V 56th ST / LM ?? Permit #8437 NA 101.5
| | Miller RD
SV SITH TE | | (2) 24" Culverts
5TH [TE | == SW 60th ST Canal
eoTH T |
% 1-| Bridge 874555
S b SW 117th AVE & LM 10.75' \
T 2 ' oD T _-Snapper Creek LM reg 10.4' widen bridge 5.4'/5.0' 150
2 = Canal RD
=l 42" FM Pile Support | LM 10.95' Permit #6599m
z (2) 18" Culverts
<
NNAMED
g o
9 5 T
e )§>
=
&
7257 | SUNSET DR ‘
—J{ E
E
BlL_s 5TH
g
>
<
W soTH 80TH ST
SW 80TH TE
SW 82ND ST /LB
<
\(LSDR [
i v Sw 84TH ST
?é = <R TE B %
P SW £ = by
P 2t b=
> R\ L 5 T
% 2 r )2
«ENDALLIDR [ nkeEnpAlL DR SV _88TAST
t 'N [
Leg end @ Study Canals Manatee Protection Zones -(-( Airport
@ Marinas G Pump == Box Culverts - g\lrlidOtQSer Canals [_130:35 wPH Seaplane Base nget
f Large Culvert 20X15 Ma'gr Roads [_] slow Speed 1:20,000 p
SFWMD Structures G Spillway - IIJOh g ] Idle Speed . Seaport W E
Q Culvert O SPlock (®) Al Other Culverts — gailnt)a?irsRoa s [//) Slow NOV 15 - APR 30; Rest 30-35mph '-2015 Urban Area
= Ppipelines (LL] NO Entry NOV 15 - APR 30, Rest Idie !i . g
@ Lock @& Temp Pump —— Power Lines L1 NO Entry 5 ! commission Districts @ . S
G Plug G Weir —— Other Structures 7] sea Grasses . Municipality G“nnen FIEmlng




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
7 MAP IN - 3. EXISTING CONDITIONS INVENTORY
.- , SNAPPER CREEK CANAL (C-2) SHEET 3

1 FROM SW 56TH ST TO SW 8/TH AVE
ade STRUCTURES CANAL
CONSTRAINING
BOUND- TYPE & Coysgﬁé'mm ELEVATION/ |CONSTRAINING |\ A\ GABLE
ARIES NUMBER CLEARANCE | GROUNDWATER WIDTH
ELEVATION

UNINCOR-
PORATED
COMQAODIST Wood Barricade LM ??

48" WM Crossing LM ??
Bridge 874222

e S\ 56th ST/ LM ?? Permit #8437 101.5'
Miller RD

(2) 24" Culverts
=== SW 60th ST Canal
Bridge 874555

-1 SW117thAVE & LM 10.75' 4.75'/4.0' 150"
Snapper Creek LM reg 10.4' widen bridge
Canal RD

42" FM Pile Support | LM 10.95' Permit #6599m 4.95'/4.0'
(2) 18" Culverts

(24) 4" Conduit

Pile Support LM 9.3
Bridge 870692
== SW 107th AVE / LM ?? Permit #7803 NA 126'
SR985
Bridge 870651
e SW 72nd ST / LM 7.5 15'/3.5

Sunset DR / SR986
60" WM Pile Support | LM 8.8’
8" PVC Pile Support | LM 8.8' 3.8'/3.5
12" WM Pile Support | LM reg 9' LM act ??

et Power Lines

—_ Bridge 873003 or 874p55 102'
SW 99th CT LM 9.1' Permit #1375

(2) 8" WM Pile Suppor LM 11'

et Rail Crossing LM ?? . '
Bridges 870495 LM 7.9' Permit #3887 o x 13 19 /35
-— 870496 LM 9.9'132' x 193' 2.9'/35

[~ SR874 Expy /
Snapper Creek Expy

Bridge 870632
SW 87th AVE / , . \ f
Galloway Rd / LM8.4 3.4'/35 3 spans @ 30
SR973
@ Study Canals %natee Protection Zones -(-( Airport Q
@ All Other Canals 30-35 MPH 0 1,000 2,000
@ Marinas @ Pump == Box Culverts Bridges [ Slow Speed Seaplane Base S . 71
f Large Culvert 20x15 w=== Maior Roads P 1:20,000 7
SPWMD structures @ Spitway (@) Malor Roads ] idie Speed @ seaport '
—_— er Roadways )
O Culvert O SPlock @ All Other Culverts Railroads % Slow NOV 15 - APR 30; Rest 30-35mph ..'-2015 Urban Area
= Pipelines NO Entry NOV 15 - APR 30, Rest [dle W &
@ Lock & Temp Pump —— Power Lines (L1 NO Entry , _! Commission Districts @ . b
@ Plug & weir —— Other Structures 7] sea Grasses 1221 Municipality Gannett Fl!mm!




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP IN - 4. EXISTING CONDITIONS INVENTORY

¥ SNAPPER CREEK CANAL (C-2) SHEET 4
1 FROM SNAPPER CREEK EXPY TO SW 59TH AVE

ade STRUCTURES CANAL
1
CONSTRAINING | CONSTRAINING
-- BOUND- TYPE & VERTICAL ELEVATION/ |CONSTRAINING |\ \\/|GABLE
Y / w%? ARIES NUMBER GROUNDWATER WIDTH
- : CLEARANCE ELEVATION
2 | UNINCOR-
PORATED
8 COMM DIST
Z —— 10 == Rail Crossing LM ??
941 7 Bridges 870495 LM 7.9' Permit #3887 9 x 13' 1.9'/ 3.5
q —— 870496 LM 9.9'132'x 193" 3.9'/35
SR874 Expy /
Snapper Creek Expy
SW_92ND JAV
=
&
TS
]
A
¢
UNNAMED %
o J SW 89TH CT|
| BRE
g ¢ |
g | Z
—® 218
O 913 Bridge 870632
j SW 87th AVE / , ,
g 8 S 87 AVE _ Galloway Rd / LM 8.4 3 spans @ 30
S = S8 — SR973
q = ol 1. 24" CIP WM Pile Supgort LM 8.3 3.3'/35
z g 3" Gas Line attached W/ WM LM ?? NA
z 3 ] Utility Pile Support LM 8.5' 25'/35
A z }\] 48" WM Pile Support LM ?? Permit #4551  NA
2 ]
=
= — —
EIE 2 2
32IND AV . @ 5 g
f 3 ® o) |
! = = > &
A e z
"
—_ 9
SW_79TH AV <
(2]
Bridge 8744258 \
o || =T SW 81st DR & LM 9.35' Permit #2711 g EZEE g gg
= = 5 g SW 79th AVE
9 o £
4 I Q w
g 2 Bl 3
S 2 g
3 4 é Bridge 874257 or 870794 ) )
sw_77iH Avg 2 =T~ SW 77th AVE/ LM 7.1’ Permit #1057 11/35 102 x 35' (3 spans)
Palmetto DR
o . Bridges 870131
870286 \ , 176' x 92
a 0 SR826 Expy / LM9'& 8.9 (4 spans @ 44
5 0 Palmetto Expy
= 10" FM Pile Support |LM 8.8' 2.8'/35
LTS = ] Foot Bridge LM 8.9' Permit #2886
2 S 12" WM Pile Support | LM 8.95'
< 9 4" Jet Fuel Pile SupporfLM 9.3' (reloc w/LM 11.[l") Permit #2157m
é L (2) 6" Gas Pile Support] LM 10.8' Permit #1899m
[a)
SW 2 AVE SW_72ND AV —__ Bridge 874439 ' ) 4 bents @ 30'
A Em— SW 72th AVE LM 8.82' Permit # 2979m 1 bent @ 39
SW_71ST AV
, L -CISI\I/IF/I ! B I-S-_F-— Rail Crossing LM ?? NA
T Bridge 874668 .
SW 69TH AV __6_ .T._ SW 70th AVE LM ?? Permit #7210m NA
2 g P{'J\l,\lﬁﬁggiu— Mertrorail Crossing (Elevated)
6 o 12 = PORATERL_ Bridges 870018
a 8 |F 870241 LM 9.6' Permit #151 52' x 132"
COMM DIST L
9 = 786 S Dixie Hwy ) ]
e Replace Wooden PilgsLM ?? Permit #572m NA
] Brldge 874527
COMM DSt S\W 67th AVE / LM 9.7' Permit #4056 3 bents @ 35'
— 7 Ludlam RD
SW_65TH AV
NEC
2
> —
3 SW_63RD PL
5|2
(@]
? |5 ow|enp pL
m
~
\‘ o N
» SW | 62ND AV I
2 _ g |e SOUTH
2 & g MIAMI
3 COMM DIST
8 OLj‘llFﬂ NERF /
9 SRS 919 |q
L I
Legend @ Study Canals %natee Protection Zones ~ Airport
@ All Other Canals 30-35 MPH ~ 0 1,000 2,000
@ Marinas G Pump = Iiox Ctgvtlertst pouts ri— BridgeS [_] slow Speed Q,‘ Seaplane Base _Feet
SFWMD Structures @ Spillway (®) targe Cuvert 20115 — Zlalo":hz‘r’zfadways ] Idle Speed @ seaport 120000 nd
@ cuver @ sPlock (@ AllOtherCulverts  _— pairotdc [/ slow NOV 15 - APR 30; Rest 30-35mph .:-2015 Urban Area
= Pipelines [LTJ NO Entry NOV 15 - APR 30, RestIdle @'
@ Lock @& Temp Pump —— Power Lines [L1] NO Entry 5 ! commission Districts @ . o]
@ Piug & weir —— Other Structures 7] sea Grasses 1221 Municipality Gannett Flemln




N .
IR
.- S
1
/ ade
1
- ]
v 4

Legend

@ Marinas G Pump
SFWMD Structures @ Spillway
O culvert (D sPlock

G Lock G Temp Pump
G Plug G Weir

UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL

MAP IN - 5. EXISTING CONDITIONS INVENTORY

SNAPPER CREEK CANAL (C-2) SHEET 5
FROM SW 67TH AVE TO BISCAYNE BAY

STRUCTURES CANAL
CONSTRAINING | CONSTRAINING
BOUND- TYPE & ELEVATION / CONSTRAINING
VERTICAL NAVIGABLE
ARIES NUMBER CLEARANCE GROUNDWATER WIDTH
ELEVATION
PINECREST
UNINCOR__L_ Replace Wooden Pilgs LM ?? Permit #572m NA
C'ZONFI*’?TD%D Bridge 874527
Sl SW 67th AVE / LM 9.7' Permit #4056 3 bents @ 35'
7 Ludlam RD
]
SOUTH 6" WM Pile Support | LM 9' Permit #2247
MIAMI (9) 4" Tel. Cables LM 6.2' Permit #1299 0.2'/25
COMM DIST | Pile Support
6
PINECREST /| Bridge 874251
CORAL =t=SW 57th AVE / LM 6.2' Permit #1159 0.2'/2.5 212' x 64'
GABLES | SRedRD
COMM DIST | 24" WM Pile Support | LM ?? Permit #4749 NA
7 3 1/2" Steel Tel Cross| LM 9.4' Permit #3075
8" WM Pile Support | LM 9.05' Permit #2309
8" WM Pile Support | LM 10.5' Permit #506
— Manatee Pfotection Zone ...}...ccccoovviieivivicic o,
SW 105th ST \ \ . . '
=T Foot Bridge LM 6.35'- LM 6.5' Permit #1127 0.35'/2.5
== Concrete Spillway S23 Gate Control Missing Data
12" WM LM 14 6.0'/2.0'
|_Bridge 874295 , . , ,
-=—==T"0ld Cutler RD LM 14' Permit #3196 111'x 28
CORAL
GABLES
== Shoreline
— Manatee Pfotection Zone .| o
Approx. 1800' from shgreline
@ Study Canals I%Inatee Protection Zones -(-( Airport
@ All Other Canals 30-35 MPH 0 1,000 2,000
= Box Culverts @ Bridges |:| Slow Speed @ Seaplane Base I:eetfp . ‘/‘/\
@ Large Culvert 20x15 Major Roads 1:20,000
All Other Road [~ tdle Speed @ seapor
I— er Roadways .
(® Al Other Culverts Railronds [/ Slow NOV 15 - APR 30; Rest 30-35mph ..lll- 2015 Urban Area
= Pipelines (L] NO Entry NOV 15 - APR 30, Restldle @ Va

11 NO Entry
7] sea Grasses

—— Power Lines

—— Other Structures

n _! Commission Districts
- Municipality

) N
Gannett Fleming




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
MAP 1S - 1. EXISTING CONDITIONS INVENTORY

- SNAKE CREEK CANAL (C-9) SHEET 1
1 FROM STUDY AREA BOUNDARY TO NW 22ND AVE

ade STRUCTURES CANAL
CONSTRAINING
-—=1 BOUND- TYPE & Coysgﬁé&\tNG ELEVATION / CONSTRAINING NAVIGABLE
r © 4 A ARIES NUMBER CLEARANCE GROUNDWATER WIDTH
-~ i ! ELEVATION
BROWARD
COUNTY
j 2> Design Depth 12
> et STUDY AREA BOUNPRY
) " - o] @8 Fm LM 7.9' 19720
1 - ST IC I N Bndge 870950 10/24/96
UNINCOR™==\\y, 57th AVE / LM 9.85' 25' est
PORATED N Red RD / SR823 Water Elev +1.5
COMM DIST
12&1
=2
H
B
an
12 |
NW EPND AV
et Secondary Canal Corjnection
16" WM Pile Support | LM ?2?
NW 47 AVE 1w o Bridge 870053
COMM D™= NW 47th AVE / LM 10 4.0'/2.0 43'

C 1 SR847

Design Depth 12

Barried Cables LM -10'

NW 39TH CT
=== Carol City Canal A

S
)Zz> Design Depth 12
=
m Nw| 38TH AV Bridge 874114
et NVW 37th AVE / LM 7.3 Depth -9
NW 37TH AV DOUGLAS RD Douglas RD 1.3'/2.0
16" WM Pile Support \ ,
1 12" FM Pile Support LM 8.5 25
(6) 6" Conduit (So Bell) LM 10.5' Depth -8 40
Water Elev 1.53'

%
ag
w0
54
3 |
=
s
]
3
T .
9 Design Depth 12
——Calll'ol Cit}( Canal B
ﬁﬁeijsp;':" LM 2? Permit #6933 2.86'/ 2.0
i Bridge 870152
© W 27 AVENUE e N\V 27th AVE / LM 8.86' 2 spans 49.8' & 50'
= SR817
= Canal ??
S
7=
S
NW 26TH AV z
m
lw)
%
E?) ag
o B8
o
8 2
N < NW 22nd AVE
E —tm8" FM LM 10.25
’\ 16" WM Pile Support | LM 10’ 40720
Leg en d @D Study Canals Manatee Protection Zones -(-( Airport
. O p = Box Culverts @ All Other Canals 30-35 MPH 0 1,000 2,000
@ Marinas ump @ Bridges [_] Slow Speed Seaplane Base [ .
SFWMD Structures @ Spillway @ Large Culvert 20x15  — m?g:hz?;d;a dways ] 1dle Speed ' Seaport 120000 A
@ cuver @ sPlock (@ AllOtherCulverts  _— pairotdc [/ slow NOV 15 - APR 30; Rest 30-35mph .:- 2015 Urban Area ,
= Pipelines (L) NO Entry NOV 15 - APR 30, RestIdle @
O Lock G Temp Pump —— Power Lines (L1 NO Entry ] _! Commission Districts @ .
@ Plug G Weir —— Other Structures [7] sea Grasses 1221 Municipality Gonnett Flemlng




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

.- H SNAKE CREEK CANAL (C-9) SHEET 2
1 FROM NW 22ND AVE TO I-95
ade STRUCTURES CANAL
1
CONSTRAINING | CONSTRAINING
oo BOUND- TYPE & VERTICAL ELEVATION/ |CONSTRAINING |\ \\/cABLE
r © ” jw%? ARIES NUMBER CLEARANCE GROUNDWATER WIDTH
-~ : ELEVATION
UNINCOR- NW 22nd AVE
PORATE [Sumtem 8" FM LM 10.25'
COMMDIST | 16" WM Pile Support | LM 10'
1
=t Canal ?? Water Elev 1.53
—_Bridge 870700
SB Turnpike Off-Ramp NA
Bridges 870699 LM 8.5' Permit #484m 25123
- 870698 LM 8.6 2.6'/2-3
FL Turnpike / SR91 ) ’
—_Bridge 870701 NA
NB Turnpike On-Ramp
et 80" Canal ??
Design Depth -12'
Depth -6
NW 7th AVE !
T 16'Fme 24wy |M935
et Canal ?? w/ 84" Culvgrt
— Bridge 870075 LM 6.85 0.85'/2-3" 30
NW 2nd AVE / SR7 ’ :
6" Gas Main LM 9.5
et 30" & 36" FM LM ?? Permit #6933 NA
= Canal ??
Bridge 870168 25'/2-3
o e NE 190th ST/ LM 8.5' Design Depth -12' 6 spans @ 48'
COMMDIST| Ives Dairy RD / SR854
1&4
— 24" \WM LM 8.62
(12) 4" Conduit LM 8.5' 25'/2-3 50'
30" WM (NMB?) LM 8.8' 120"
48" WM LM ?? Permit #7638 NA
—1_(16) 4" Conduit , ,
(So Bell) LM 10.5 62
16" FM LM 8.6' 2.6'/2-3 35
et Rail Crossing LM 8.9’ 2.9'/2-3 9 bents @ 21'
e Manatee Priotection Zone ...l
2 = mimm .
/ 2 NORTH My Bridges 870093 |y g o 2.9'/2-3
z BEACH / LM 8.6' 2.6'/2-3
A ° UNINCOR- | 153/ 8R9 LM 9.7 3.7'/2-3 38
"§ PORATED ' o b1
| MIA WM BELCHE COMM DIST Design Depth -12'
4 A, MIAMI BEACH v Design Depth -1
L
Legen d @ Study Canals Manatee Protection Zones ~ Airport 2
. G P — Box Culverts @ All Other Canals D 30-35 MPH . 0 1,000 2,000
@ Marinas ump @ Bridges [ Slow Speed (=) Seaplane Base [
SFWMD Structures G Spillway @ Large Culvert 20x15 : Z?nghz?;d;adways a Idle Speed . Seaport 1:20,000 ) Z
O Culvert G SPlock @ All Other Culverts —— Railroads % Slow NOV 15 - APR 30; Rest 30-35mph ..'-2015 Urban Area w»
= Ppipelines NO Entry NOV 15 - APR 30, Rest Idle @
@ Lock @& Temp Pump —— Power Lines L1 NO Entry 5 ! commission Districts @ . .
@ Piug & weir —— Other Structures 7] sea Grasses 1221 Municipality Gonnett Flemlng




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
/\ FOR URBAN COMMUTING TRAVEL

7 MAP 1S - 3. EXISTING CONDITIONS INVENTORY
e SNAKE CREEK CANAL (C-9) SHEET 3
1 FROM I-95 TO NE 22ND AVE
’ Yade STRUCTURES CANAL
i CONSTRAINING | CONSTRAINING
aes | NowseR | VETTICAL | GRGNbwarcn [ wiTH | NAVIOABLE
UNINCOR-
PORATED
COMM DIST
1&4

|_(16) 4" Conduit

— (So Bell) LM 10.5 62
16" FM LM 8.6 35'

X e=t= Rail Crossing LM 8.9' 9 bents @ 21'
T T T Manatee Prptection Zone ......).iciiciiieeeeee e
NORTH MIAM .

el g (N I
COMM DIST
- 12" FM LM 9.7 38
L_B0 A0 NN BB BN
NORTH MIAM| Bridges 870623
BEACH 870624
e=tem NE 185th ST/ LM 7.3 1.3/2 44'
NE Miami Gardens DR /
SR680
12" FM LM 7.1 1.1'/2 34
NE180th TER &
= NE 11th AVE LM 8
16" WM

NE 176th TER &
e=t= NE 177th ST LM 7' 10/2
8' Wooden Bridge

Bridge / Culvert \ Vo
NE 15th AVE LM 6.5 0572
NE 167th ST &
== NE 16th AVE LM ?? Permit #6040 NA
6' Aluminum Bridge
16" C\P FM LM ?? NA
—t— 48" WM LM ?? NA
Bridge / Culvert , . '
NE 19th AVE LM 5 -1.0'/2 34
8" Gas Main , } Py
Pile Support LM 5.05 1.05'/2
Bridge 874070 , Vo
NE 22nd AVE LM 5.05 -1.05'/2
L egen d @ Study Canals %natee Protection Zones -(-( Airport
@ All Other Canals 30-35 MPH 0 1,000 2,000
@ Marinas @ Pump == Box Culverts Bridges ] Slow Speed Qj Seaplane Base ————— . L. 4
SFWMD Structures G Spillway @ Large Culvert 20X15 I\A/IIIaJOo:hRo;ds 4 ] Idle Speed . Seaport 1:20,000 y
O Culvert S SPlock @ All Other Culverts N Railroa?irs oadways [//) Slow NOV 15 - APR 30; Rest 30-35mph '-2015 Urban Area
G T = Pipelines (LTI no Entry NOV 15 - APR 30, Rest Idle !! ¥ o o o @
@ Lock emp Pump —— Power Lines (L1] NO Entry 1, - Commission Districts .
@ Piug & Weir —— Other Structures [7] sea Grasses 1221 Municipality [;I Gannett Flemlng




UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL

MAP 1S - 4. EXISTING CONDITIONS INVENTORY
X SNAKE CREEK CANAL (C-9) SHEET 4

.-
i FROM NE 22ND AVE TO BISCAYNE CREEK
ade STRUCTURES CANAL
CONSTRAINING | CONSTRAINING
-—- BOUND- TYPE & VERTICAL ELEVATION / CONSTRAINING NAVIGABLE
e = ARIES NUMBER CLEARANCE | GROUNDWATER WIDTH
e : ELEVATION
pd
= NORTH MIAN=- Manatee Protection Zone ..o b
g [ “ BEACH | Bridge / Culvert
NE 15 AVE NE 15T COMM DISTale ' ' _Q
J NE 15th AVE LM6.5 0.5/2:3
NE 167th ST &
= NE 16th AVE LM ?? Permit #6040 NA
6' Aluminum Bridge
et=16" C\P FM LM ?? NA
—t18" WM LM 22 NA
Bridge / Culvert \ , . .
NE 19th AVE LM 5 -1.0'/ 2-3 34
8" Gas Main , , ,
Pile Support LM 5.05 -1.05'/2-3
Bridge 874070 , , .
NE 22nd AVE LM 5.05 -1.05'/2-3
et Rail Crossing LM 5.9'
10" Gas Main LM 6.9' -0.1'/2-3'
16" WM LM 8.3
| Bridges 870961 & 87(746
Biscayne BLVD / LM ?? Min -1.3t0 2.6
US 1/SR5 Mean -0.2 to 2.7
l, == Concrete Spillway S29; 4 Gates Flow rights orfly. Max 0.1to 4.1
| E NP — . Manatee Protection Zone ...(dleta River Only).....J oo,
(= ) NO;EECMHI'/AM Bridge 870712 (Oleta|River) Rest of Are
NG NORTH MIAM NE 163rd ST/
Sunny Isles BLVD /
, EJAVENTURA sRo2s
) Maule
/) s Lake
/ ‘ \ )
)
= Y
14
(
‘ M Bridges 870592
; |\ 870593
ne “LES%AKNA [~ = = = "l NE 163rd ST/
=T\ ¢ W BN o e SUNNY ISLEY  sunny Isles BLVD /
.\6 | o { \ | ' J"‘. BEACH SR826
@ /N MVBAN x
b\ RN TR |
gl \‘ \\ AL/ d WEAYRD
A a3 NI
| <z i [} 4 | | 1]
H x ! s 1| ! | g
k i L ) \ ey Bl
I e AL U )
co |
| OCEAN BL vp
- Lu!.-.----.-:u...._.
i -, =~
L]
L
L]
1
. 1
Atlantic Oicean
[ ]
1
:
H
1
1
-
U
Legen d @ Study Canals %natee Protection Zones ~ Airport
@ All Other Canals 30-35 MPH - 0 1,000 2,000
(%) Marinas @ Pump — Box Culverts == Bridges [ Slow Speed (- seaplane Base t Feet
SPWMD Structures @ Spitway (@) Large Cuvert 20115 — Zlalo":hz‘r)f;adways ] idie Speed @ seaport renom nd
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS

FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
FOR URBAN COMMUTING TRAVEL
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UTILIZATION OF MIAMI-DADE COUNTY WATERWAYS
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