il

\\\

R T ey

s

APPLICATION OF INNOVATIVE

STRATEGIES TO IMPROVE BICYCLE
SAFETY AND MOBILITY

040829031




Miami-Dade Metropolitan Planning Organization
presents

Application of Innovative Strategies to Improve Bicycle

Safety and Mobility

Prepared by:

Kimley-Horn and Associates, Inc.

P Kimley-Horn
. and Associates, Inc.

©Kimley-Horn and Associates, Inc.
2014
040829031

/\._ Metropolitan
Planmng _
orgamzation

The preparation of this report has been financed in
part by the U.S. Department of Transportation
(USDOQT), through the Federal Highway
Administration (FHWA) and/or the Federal Transit
Administration (FTA), the State Planning and
Research Program (Section 505 of Title 23, U.S. Code)
and Miami-Dade County, Florida.

The contents of this report do not necessarily reflect
the official views or policy of the U.S. Department of
Transportation.




APPLICATION OF INNOVATIVE = Hf
STRATEGIES TO IMPROVE BICYCILE

SAFETY AND MOBILITY
TABLE OF CONTENTS
INTRODUCTION. ...occotttueeeeeeesssssaseeesesesssssssseeessssssssssse s essssssssssss s ssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnse 1
STUDY OBUECTIVE.......ccereeeeesmmmmseseseeesssssssssssssesssssssssssssssssssssssssssesssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssens 4
LITERATURE RESEARCH ......iivveuttieeeeeeeessisssseesesessssssss s essessssssss s sssssssssss s ssssssssssssssssssssssssassssees 5
NACTO “Urban Bikeway DeSign GUITE ..........cccorrriiiisssssssssssssssssssssssssssssssssssssssssssssses 5
Dutch “Design Manual for BiCYCle TraffiC” ... sssssssssssssssssssssneens 8
BIKESAFE: Bicycle Countermeasure SEleCtion SYStem ... 8
FHWA'’s International Technology Scan of Pedestrian and Bicyclist Safety and Mobility
T EUTOPE oo 9
Miami-Dade MPO Transportation Improvement Program (TIP).......ccomnrnenneennns 11
Miami-Dade MPO 2035 Long Range Transportation Plan (LRTP).......cccouncnnine. 12
FHWA'S “Request t0 EXPErimeEnt” PrOCESS.........cciiiisissssssssessssssssssssssssssssssssssns 15
Report to the U.S. Congress on the Outcomes of the Nonmotorized Transportation Pilot
PITOGIAIM ..o 16
AQVISOIY BIKE LANES........ciiriiiiieiiisis sttt 18
From the Netherlands to America: Translating the World’s Best Bikeway Designs......... 19
OTREC’s Evaluation of Bike Boxes at Signalized INtersections.............. 20
Manual on Uniform Traffic CONrol DEVICES.........c..uieeisssssssssssssssssssssssssssesssans 21
ESSENTIAL PLANNING PRINCIPLES .......cooserivveuummneeeeessmmssessssesssssssessssssssssssssssssssssssssssssssssssssssessssssees 22
TOOLBOX STRATEGIES........coioereeeeismmmseesesseessssssssessssesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssns 25
PROBLEM IDENTIFICATION ..oootttireeeeesmmisereeeeesssssssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 61
DATA COLLECTION AND ANALYSIS......ooreeeeemmmeseesesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnssens 63
RECOMMENDED IMPROVEMENTS........ooimrereeeummmmeeessessssssessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssess 66

[ | Kimley-Horn .
(== and Associates, Inc.




SAFETY AND MOBILITY

LIST OF FIGURES
Figure 1. Bike Box - Oak AVENUE & VIFgINIA SIFEEL........c.covviviiiiissss s 66
Figure 2. Contraflow Bike Lane - SW 58th Avenue & S Dixie HIGhWAY ... 68
Figure 3. Road Diet and Railroad Crossing - N Miami AVENUE ..o 71
Figure 4. Trail Connection - Roberta Hunter Park/ South Dade Trail.........cc.cccciinsssssons 72
Figure 5. 2-Way Cycle Track - Overtown Greenway t0 MUSEUM Park ..., 74
Figure 6. MacArthur Causeway East BIIAQE. ... sssssssssssssssssssssssesssessssssssssssons 75
Figure 7. NW 26t Street/ComstoCK EIBMENTAIY ..o 76
Figure 8. Road Diet/Buffered Cycle Track/Colored Pavement - N Miami Avenue from N 11t St to N 5t St......
Figure 9. Colored Bike Lane - NW 17th Street from NW 3rd Avenue to NW 7th AVENUE ..o
Figure 10. Advisory Bike Lane - NW 17t Street from NW 7t Avenue to Health District
Figure 11. NW 4th Street from NW 8th Avenue to NW 14th Avenue - Marlins Stadium ...,
Figure 12. SW 16t Street from SW 107t Avenue to SW 94th Avenue - FIU
Figure 13. Road Diet - Brickell Key Drive Bridge........c.coouivvvinerneininsissiissinsensennennss

Figure 14. Corridor Bicycle Treatments - Brickell to Health District
Figure 15. Downtown Miami Buffered/Barriered Bike Lane NEtWOIK ...,
Figure 16. Pine Tree Drive — Miami BEACK. ... st sssssssssssss s ssssssssons
Figure 17. Shared Bus and Bike Lane — S LSt STFEET ...t ssssssess s s s
Figure 18. Buffered Bike Lane/Colored Pavement - MaCArthur CaUSEWAY ...,
Figure 19, SR ALA AN OB STFEEL........c.coviiriiriiier ettt
Figure 20. Trail Underpass - Snake Creek at 1-95 and SFRC CroSSiNG.........couiiiiimissnsissssssssseons
Figure 21. Two-Stage Turn Queue Box - S 26t Road & S Miami AVENUE..........cccvvrermrinrnsiinsenssnsssssnss s
Figure 22. Trail Crossing/Zig-Zag Pavement Marking - Snapper Creek Trail - Segment B ... 100
Figure 23. Bicycle Access - Allapattah Metrorail STation ... 102
Figure 24. Bicycle Parking Depot - Coconut Grove Metrorail Station ... 103
Figure 25. Public Plaza Entrances - Hialeah Metrorail Station ... 104
Figure 26. Bicycle Stair Rails/Channels - Douglas Road Metrorail Station ... 105

[ | Kimley-Horn .
(== and Associates, Inc.




Table 1: MIamMi-Dade IMPO TIP ...ttt s ettt sessess s e es s e esnseesnssesnseeansesansesansnesnsanns 11

Table 2: Miami-Dade 2035 LRTP Cost Feasible Plan Non-Motorized Projects............ccccoucuvena. 12
Table 3: Miami-Dade 2035 LRTP Cost Feasible Plan Priority I through IV and Congestion
Management IMPIrOVEMENTS. ... s 15
Table 4: TOOIDOX SUMMEIY ... s 26
Table 5: IMPIOVEMENT SITES........cooiiies s bbb 62
Table 6: Data Collection and ANAlYSIS SUMMIEIY ........ccc.oiirsisssssssssssssssssssseees 63
APPENDICES

Appendix A: Bicycle Facilities and the MUTCD
Appendix B: Data Collection and Analysis

:-" Kimley-Horn
== and Associates, Inc.




SAFETY AND MOBILITY

INTRODUCTION

With the invention of the automobile, street design shifted from the straight and connected grid
patterns meant for pedestrian and horse-and-buggy speeds to focusing on the efficiency of car
mobility and car speeds. The number and severity of crashes rose dramatically as designated space
for bicyclist was basically non-existent and the speed and size of the different street users varied
widely. Bicycle traffic began to receive cursory mention within engineering manuals in the 1970s
as social change including environmental awareness and the energy crisis planted the seeds for

modern interest in bicycling.

Through proven education, encouragement, and
engineering techniques, crash rates have decreased
over time and bicycling use is on the rise in the
United States. However, bicyclists are still
vulnerable road users who experience fatality rates
significantly higher than the general mix of road
users. In general, the bicyclists that ride in-road
regardless of roadway conditions are classified as
“strong and fearless” and are comfortable operating

a bicycle intermixed with high traffic volumes and Proficient, “strong and fearless”
fast speeds according to a classification system bicyclists

based on research conducted by the Portland Bureau of Transportation and Portland State
University. However, the majority of bicyclists prefer designated facilities and local streets with
slow vehicular speeds. This tends to limit the number of destinations that they can comfortably
reach given the current disconnected local street network and lack of bicycle facilities prevalent in
many areas. Therefore, more effort is needed to create truly bicycle-friendly infrastructure for all

user types that enhances comfort, directness, accessibility, and safe traffic surroundings.

The journey to work data for Miami-Dade County shows that only 0.5 percent of work trips are
made by bicycle. For all purposes (commuting, shopping, recreation, etc.), only 1 percent of trips
are made by bike. As vehicular congestion in Miami-Dade County continues to be a problem,

decreasing the number of single-occupant vehicle trips is necessary to improve mobility.
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Enhancing the safety of bicycling is imperative to shifting the modal share away from single-
occupant vehicles. According to the National
Household Travel Survey, nearly one-half of all trips in
the United States are less than three miles in length
and approximately 28 percent of trips are less than one
mile. Yet less than one percent of all trips are made by
bicycle according to United States Census data.

Bicycling helps individuals address many modern

, o public health concerns including obesity, stress, and

Bicyclist on the South Dade Trail anxiety disorders and can be a viable urban
transportation mode when basic design principles are focused on comfort and convenience for
bicyclists. Efforts to improve bicycle facilities can help towards the goal of increasing the modal
share of bicycle commuting. With this in mind, bicycling has the potential to serve a much greater
proportion of trips in Miami-Dade County than it currently does.

Miami-Dade County’s momentum toward becoming a | J , 5._2 e W~
bicycle-friendly community is building through events "1, v

such as the completion of new trail and bike lane e &

projects, the MPO’s Dutch “ThinkBike” workshop and 4 : MT

subsequent tour of bikeway design in the Netherlands, _ B £ B
and the expansion of the DecoBike shared bike system. = '
Nationally, support for innovative bicycle facilities has

received a boost from the National Association of City

Transportation Officials (NACTO), who published the Parﬁvci‘p;ﬁt;iﬁ»the Mp&; Djutcvh V‘ThkaAike"
. . th
“Urban Bikeway Design Guide”, which is bursting with workshop bicycling along NE 177 Terrace

renderings, examples, and photos depicting how to implement innovative bicycle facilities within

the context of guidelines that are sensitive to national traffic engineering and roadway design
standards. Even from an international level, assistance received from Dutch experts at the two-day
“ThinkBike” workshop has led to the Dutch “Design Manual for Bicycle Traffic” (a.k.a. The CROW
Manual) appearing on the desks of key engineers and planners who desire robust bicycle facility

implementation.
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treatments in the interest of improving
safety, increasing the usage of bicycles
as a primary mode of transportation,
and becoming more bicycle-friendly.
These inventive treatments range from
design elements at intersections to
features along existing roadway
corridors to separate bicycle trails and

paths. In the last 5 years, the City of Bike box treatment at a signalized intersection in
Portland has been installing bike boxes Portland, Oregon

at numerous signalized intersections to help prevent dangerous "right-hook" collisions and
improve awareness and visibility of cyclists. This
treatment has been successfully utilized in
Northern Europe for over two decades. Another
advanced bicycle facility treatment that was
developed in Europe and is starting to emerge
around the country is advisory bike lanes. The

centerline of a low-volume two-lane roadway
Advisory bike lanes on East 14™ Street in with parking on both sides in Minneapolis,

Minneapolis, Minnesota Minnesota was removed to create advisory bike
lanes. The new dashed pavement markings
give bicyclists a designated space to ride, while
still giving motorists the ability to pass
oncoming traffic. The concept of cycle tracks
can be applied in several ways including on-
street, raised, and two-way cycle tracks. The

Sands Street bikeway in Brooklyn, New York is

an example of a two-way, center-median,

protected cycle track. Sands Street bikeway in Brooklyn, New York
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STUDY OBJECTIVE

The overall goal of this initiative is to increase bicycle mode share and reduce bicycle crash rates in
Miami-Dade County through the provision of innovative strategies that emulate the Dutch bicycling
experience and the facilities provided in the NACTO “Urban Bikeway Design Guide.” The objective
of this Project is to apply those innovative solutions to urban bicycle transportation access,
mobility, and safety problems in Miami-Dade County.

This study will identify transportation corridors and intersections that are not served by existing or
planned bicycle facilities as well as existing and planned bicycle facilities that could benefit from a
more robust and innovative design. This study will include a comprehensive, detailed Action Plan
that specifically describes the steps needed for implementation of various innovative bicycle
strategies, including steps for formal FHWA “Request to Experiment” if necessary, and also

describes how the improvements are based on sound engineering principles.

Bicyclists riding comfortably side by side in a Dutch cycle track
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LITERATURE RESEARCH

An examination of international, national, state, and local literature was conducted to identify
innovative bicycle facility design solutions that could reasonably be implemented in Miami-Dade
County. The following data sources, studies, and plans were reviewed as part of this effort. A brief
summary of the review of each item is included.
e NACTO “Urban Bikeway Design Guide”
e Dutch “Design Manual for Bicycle Traffic”
e BIKESAFE: Bicycle Countermeasure Selection System
e FHWA'’s International Technology Scan of Pedestrian and Bicyclist Safety and Mobility in
Europe
e Miami-Dade MPO Transportation Improvement Program (TIP)
e Miami-Dade MPO 2035 Long Range Transportation Plan (LRTP)
e FHWA'’s “Request to Experiment (RTE)” Process
e Report to the U.S. Congress on the Outcomes of the Nonmotorized Transportation Pilot
Program
e Advisory Bike Lanes
e From the Netherlands to America: Translating the World’s Best Bikeway Designs
e OTREC's Evaluation of Bike Boxes at Signalized Intersections

e Manual on Uniform Traffic Control Devices

NACTO “Urban Bikeway Design Guide”

The National Association of City Transportation Officials (NACTO)
published the “Urban Bikeway Design Guide”, which illustrates
state-of-the-practice  bicycle transportation facility design
solutions from the best cycling cities in the world. The designs are
based on the concept that unique urban streets require innovative
solutions that go beyond a more minimal approach found in many
national and state standards and guidelines. The NACTO Guide
illustrates through renderings, photos, case studies, and

descriptive text, how the bicycle facilities in the “Urban Bikeway

Aprl 2011 Edition

:-" Kimley-Horn
== and Associates, Inc.




APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCLES

SAFETY AND MOBILITY

Design Guide” are based on the principles found in national street/highway design guidelines and
the Manual on Uniform Traffic Control Devices (MUTCD), but also how they are tailored to meet

unique design challenges in urban environments.

The NACTO Guide was developed based on an extensive national and international literature search

from design guidelines and real-world experiences. A panel of urban bikeway planning

professionals worked with traffic engineers, planners, and academics with deep experience in

urban bikeway applications to develop the NACTO Guide and to ensure that it is based on sound
engineering principles.

Cycle Tracks

&. Chue-Way Protected Cycle Toade wish Farking Bufies

The intent of the NACTO Guide is to offer substantive guidance for cities seeking to improve bicycle
transportation in places where competing demands for the use of the right-of-way present unique
challenges. The Guide details state-of-the-practice design treatments that are used in the world’s
most bicycle friendly cities including:

e Bike Lanes
Conventional Bike Lanes
Buffered Bike Lanes
Contra-Flow Bike Lanes

o
o
o
0 Left-Side Bike Lanes

{ )| " Kimley-Horn
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e Cycle Tracks
0 One-Way Protected Cycle Tracks
o Raised Cycle Tracks
o Two-Way Cycle Tracks
e Intersections
0 Bike Boxes
Intersection Crossing Markings
Two-Stage Turn Queue Boxes
Median Refuge Island

Through Bike Lanes

o O O O O

Combined Bike Lane/Turn Lane
o Cycle Track Intersection Approach
e Bicycle Signals
0 Bicycle Signal Heads
o Signal Detection and Actuation
o Active Warning Beacon for Bike Route at Unsignalized Intersection
o Hybrid Signal for Bike Route Crossing of Major Street
e Bikeway Signing and Marking
o0 Bike Route Wayfinding Signage and Markings System
o Colored Bike Facilities
o Shared Lane Markings

Each treatment addressed in the NACTO Guide offers three levels of guidance:
e Required - Elements for which there is a strong consensus that the treatments cannot be
implemented without.
¢ Recommended - Elements for which there is a strong consensus of added value.
e Optional - Elements that vary across cities and may add value depending on the unique
situation.
In all cases, the solutions require engineering judgment to ensure that the application makes sense

for the context of each treatment given the many complexities of urban streets.
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Dutch “Design Manual for Bicycle Traffic”

The Dutch “Design Manual for Bicycle Traffic” was produced by CROW, the national information
and technology platform for infrastructure, traffic, transport and public space in the Netherlands.
The design manual details the needed steps to create a bicycle-friendly infrastructure and begins
with a description of the role of the bicycle in the Netherlands. The national government requires
that all municipal authorities encourage the bicycle as the principal means of transportation. With
a mode share of approximately 25 percent of all trips, the bicycle is the most popular means of
transportation after the car. For shorter trips, up to 5.0 km, this mode share increases to 35
percent. The manual states that a bicycle-friendly infrastructure enables cyclists to make direct,
comfortable bicycle trips in attractive, safe traffic surroundings, which is necessary for the bicycle
to compete with the car in the modal split. To achieve this, planners and designers need to study
the cyclist as the future user of the design, define the goals, and balance function, form and use.
This results in a creative challenge requiring more than the use of template designs and in turn
thinking of the consequences of a design. The design manual lists the five main requirements
needed for a bicycle-friendly infrastructure as cohesion, directness, attractiveness, safety, and
comfort. These requirements are based upon the following characteristics:

e Perception and the ability to ride side by side

Detign manual
for bicycle traffic

e Minimization of resistance
e Optimization of mental capacity
e Vulnerability of the cyclists

¢ Need for a complete, comprehensible bicycle infrastructure

In general, if the minimum level for one of the main requirements is not met,
the infrastructure should be modified. The manual goes on to address other considerations and the

main requirements in detail for each type of bicycle facility.

BIKESAFE: Bicycle Countermeasure Selection System

The BIKESAFE: Bicycle Countermeasure Selection System was produced by the Federal Highway
Administration (FHWA) in May 2006. BIKESAFE provides practitioners with tailored information
for improving the safety and mobility of bicyclists by computing bicycle treatments based on user-

specified conditions such as site characteristics, geometric features, operating conditions, the type
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of safety problem to be overcome, and even desired behavioral changes. Several tools are available
with BIKESAFE including the following.

e Selection Tool - Find appropriate BIKESAFE: _ &)
Countermeasures on the basis Of desired Bicycle Countermeasure Selection System

objectives. o
e Interactive  Matrices -  View the
countermeasures associated with crash types
and performance objectives.
e Countermeasures - Read descriptions of the
50 engineering, education, and enforcement

treatments.

e Case Studies - Review real-world examples

of implemented treatments. ()

US Dapartmant of Tansponotan
Fedaral Highwoy Administration FHWA-SA-05-008

FHWA's International Technology Scan of Pedestrian and Bicyclist Safety and Mobility in Europe

The Miami-Dade MPO participated in the Federal Highway Administration’s (FHWA's)
International Technology Scan of Pedestrian and Bicyclist
Safety and Mobility in Europe. In May 2009, a team of twelve
transportation professionals from around the United States Pedestrian and Bicyclist Safety
with expertise in bicycling and walking visited five countries and Mobility in Europe

in Europe to identify and assess effective approaches to
improve pedestrian and bicyclist safety and mobility. The
team focused on innovative approaches to non-motorized
transportation and the potential transferability of policies
and practices. Key findings were developed based on the
“Five E” approach - engineering, education, enforcement,

encouragement, and evaluation. Many of the innovative

design practices observed could be used to improve bicycle
safety and mobility including:
e Engineering:
0 Cycle tracks

0 Cycle paths

: | Kimley-Horn
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Cycle paths on independent alignments

Advance stop lines for bikeways
Leading green phase for bicyclists
Bike boxes

Bicycle traffic signals

Colored bike lanes

Advisory bike lanes

Signal timing for bicyclists
Low-speed street designs

Integration of biking with public transit

Education:

(0]

(0]

(0]

Traffic safety education programs for children
Traffic safety education programs for adults

Education and awareness programs for motorists

Enforcement:

(0]

(0]

Photo enforcement at traffic signals

Photo enforcement of speed limits

Encouragement:

(0]

o O O 0O o o o

(0]

Route and wayfinding signs

Web-based route and destination planning tools
Marketing campaigns

Shared and rental bike programs

Free public-use bikes (city bikes)

Free hotel guest use bikes

Bicycle service facilities

Improved bicycle parking

Bike barometers

Evaluation:

0 Regular performance reports on bicyclist safety and mobility

<A
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Miami-Dade MPO Transportation Improvement Program (TIP)

The Miami-Dade MPO prepares the annual Transportation Improvement Program (TIP) consistent
with federal guidelines. The TIP in effect at the time of this Plan is the FY 2013/14 to FY 2017/18
TIP approved by the Miami-Dade MPO Governing Board on May 23, 2013. The TIP specifies

proposed transportation improvements to be implemented in Miami-Dade County over the coming

five years. The TIP was reviewed to determine programmed projects where innovative bicycle

solutions could be applied. Programmed projects are depicted in Table 1.
Table 1: Miami-Dade MPO TIP

FM Number Location Improvement

DT2512655 Biscayne Trail Seg C SW 328 St Black Point Bike Path/Trail 2014
DT2512656 Old Cutler Trail SW 136 St/SW 62 Ave | Cartagena Plaza Bike Path/Trail 2014
DT2512657 Biscayne Trail Seg D | SW 328 SUSW 137 Ave | oo BYION | gie payyii 2016
DT2512715 gie‘i?faﬁsﬁ?hpm 47 St f/?efvt g;f'“di”g Beach | miye pathyTrail 2015
DT2512716 North Beach Corridor | Various Bike Path Links Bike Path/Trail 2015
DT4183342 Miami River Greenway | Miami Circle Greenway | South Miami Avenue Bike Path/Trail 2014
DT4209171 Overtown Greenway NW 3 Ave NW 7 Avenue Bike Path/Trail 2014
DT4319022 SR 112/Julia Tuttle Eastbound Off-Ramp Bike Path/Trail 2014
DT4324091 NE 183 Street NW 11 Avenue NW 19 Avenue Bike Path/Trail 2015
DT4324101 NW 52 Street NW 97 Avenue NW 107 Avenue Bike Lane/Sidewalk 2015

NW 102 Avenue NW 41 Street NW 58 Street

PW000725 gi‘l’(r:\,’\‘,‘a‘;dore Trai SW 42 Avenue Aviation Avenue L’g&%‘éﬁ:ﬁ;gﬂ%%‘;‘ea"d 2014
PW000747 NE 16 Avenue NE 123 Street NE 135 Street Widening with Bike Lane 2014
PW000306a NE 2 Avenue NE 20 Street NE 36 Street Oper. Imp. with Bike Lane | 2014
PW000443 NE 2 Avenue NE 42 Street NE 51 Street Oper. Imp. with Bike Lane | 2014
PW000444 NE 2 Avenue NE 57 Street NE 69 Street Oper. Imp. with Bike Lane | 2014
PW000445 NE 2 Avenue NE 69 Street West Little River Canal | Oper. Imp. with Bike Lane | 2014
PW000315b SW 27 Avenue us1 Bayshore Drive Widening with Bike Lane 2015
PW20040343 SW 137 Avenue us1 SW 200 Street Completion with Bike Lane | 2015
PW20040344 SW 137 Avenue HEFT us1 Widening with Bike Lane 2016
PW000442 Caribbean Boulevard | Coral Sea Road SW 87 Avenue Widening with Bike Lane 2014
PW20040349 SW 176 Street us1 SW 107 Avenue Oper. Imp. with Bike Lane | 2016
PW20040348 SW 216 Street HEFT SW 127 Avenue Oper. Imp. with Bike Lane | 2017
PW20040350 SW 264 Street us1 SW 137 Avenue Oper. Imp. with Bike Lane | 2016
PW20040390 NW 87 Avenue NW 154 Street NW 186 Street Widening with Bike Lane 2015
PW0000149 SW 268 Street us1 SW 112 Street Widening with Bike Lane 2018

*  Project completion date

<A
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Miami-Dade MPO 2035 Long Range Transportation Plan (LRTP)

The Miami-Dade Metropolitan Planning Organization (MPO) updates their LRTP every five years
per federal legislation requirements. The LRTP outlines expenditures for surface transportation
programs including highways, transit, safety, research and freight. The current LRTP is for long
term planning horizon 2035. The 2035 LRTP was adopted by the MPO Governing Board late 2009.
The plan addresses several transportation improvements, including mobility, safety, security,
economic vitality, environment, connectivity, and system preservation. The plan identified several
projects that are candidate projects where innovative solutions could be applied. Table 2 and Table
3 summarize these projects.

Table 2: Miami-Dade 2035 LRTP Cost Feasible Plan
Non-Motorized Projects

Facility From To Description
Atlantic Trail 44th Street 46th Street Trail Improvements
Atlantic Trail South Pointe Park 5th Street Trail Improvements
Qg&? éig nTzrliitIh(Z):]ijeggtphogit?get) 23rd Street 64th Street Trail Improvements (Design)
Beachwalk Greenway/5th Street South end of Lummus Park i\?::hgf Washington Trail Improvements
Biscayne Trail Black Point Park SW 280th Street Trail Improvements
Biscayne Trail Black Point Park E)islj?_/f @ National Park Trail Improvements (PD&E Study)
Black Creek Trail "A" Black Point Park #ﬁ%:ggnpsgpg Trail Improvements
Black Creek Trail "B" SW 184th Street SW 144th Street Trail Improvements
Commodore Trail Coco Plum Circle SW 27th Avenue Trail Improvements
Dade Boulevard Bike Path Venetian Causeway Beachwalk Bicycle Facility Improvements
Ludlam Trail Dadeland North Station NW 12th Street Trail Improvements (PE)
Miami River Greenway NW 12th Avenue SE 2nd Avenue Trail Improvements
Miami River Greenway 5th Street Bridge Trail Improvements
M-Path Extension Dadeland South Station SW 67th Avenue Trail Improvements
NE 135th Street East of Biscayne Boulevard E%’V ista Boulevard at Bicycle Facility Improvements
NE 15th Avenue NE 163rd Street NE 186th Street Bicycle Facility Improvements
NE 2nd Avenue NE 20th Street NE 36th Street Bicycle Facility Improvements
NE 2nd Avenue NE 36th Street NE 43rd Street Bicycle Facility Improvements
NE 2nd Avenue NE 43rd Street NE 62nd Street Bicycle Facility Improvements
NE 2nd Avenue NE 62nd Street lessst 4&?52!{3 r Canal Bicycle Facility Improvements
NW 74th Street NW 107th Avenue NW 84th Avenue Bicycle Facility Improvements
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Table 2: Miami-Dade 2035 LRTP Cost Feasible Plan

Non-Motorized Projects (Cont.)

Facility From To Description

Old Cutler Road Path Phase 1 SW 224th Street SW 136th Street Trail Improvements

Overtown Greenway NW 3rd Avenue NW 7th Avenue Trail Improvements

Snake Creek Trail NW 17th Avenue/Turnpike NW 186th Street Trail Improvements

Snapper Creek Tralil K-Land Park/SW 88th Street SW 72nd Street Trail Improvements

SW 137th Avenue Uus-1 SW 184th Street Bicycle Facility Improvements

SW 137th Avenue HEFT Uus-1 Bicycle Facility Improvements

SW 137th Avenue SW 184th Street SW 152 Street Bicycle Facility Improvements

SW 160th Street SW 147th Avenue SW 137th Avenue Bicycle Facility Improvements

SW 176th Street SW 107th Avenue Uus-1 Bicycle Facility Improvements

SW 216th Street SW 127th Avenue HEFT Bicycle Facility Improvements

SW 264th Street Uus-1 SW 137th Avenue Bicycle Facility Improvements

SW 27th Avenue S Bayshore Drive Uus-1 Bicycle Facility Improvements

SW 8th Street HEFT SR 826 Bicycle Facility Improvements

West Dixie Highway NE 186th Street Ives Dairy Road Bicycle Facility Improvements

Federal Highway/NE 4th Court NE 39th Street NE 61st Street Bicycle Facility Improvements (Restriping)
Miami River Greenway NW 36th Street NW 12th Avenue Trail Improvements

M-Path Master Plan Miami River SW 37th Avenue Trail Improvements

NE 61st Street Biscayne Boulevard NE 2nd Avenue Bicycle Facility Improvements (Restriping)
NE 62nd Street Biscayne Boulevard NE 2nd Avenue Bicycle Facility Improvements (Restriping)
North Miami Avenue NW 14th Street NW 20th Street Bicycle Facility Improvements (Restriping)
North Miami Avenue NW 14th Street NW 5th Street Bicycle Facility Improvements (Restriping)
NW 11th Street NW 22nd Avenue NW 27th Avenue Bicycle Facility Improvements (Restriping)
NW 2nd Avenue NW 20th Street NW 79th Street Bicycle Facility Improvements (Restriping)
NW 22nd Avenue NW 36th Street NW 183rd Street Bicycle Facility Improvements (Restriping)

Kimley-Horn
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Table 2: Miami-Dade 2035 LRTP Cost Feasible Plan
Non-Motorized Projects (Cont.)

Facility From To Description
NW 23rd Avenue NW 11th Street NW 7th Street Bicycle Facility Improvements (Restriping)
NW 35th Court NW 11th Street NW 7th Street Bicycle Facility Improvements (Restriping)
NW 5th Avenue NW 29th Street NW 36th Street Bicycle Facility Improvements (Restriping)
NW 5th Avenue NW 4th Street NW 11th Street Bicycle Facility Improvements (Restriping)
Snapper Creek Tralil North of 56th Street SW 8th Street Trail Improvements
Snapper Creek Trail "B" SW 94th Avenue SW 57th Avenue Trail Improvements (PD&E Study)
South Miami Avenue SW 14th Terrace SW 12th Street Bicycle Facility Improvements (Restriping)
South Miami Avenue SW 6th Street SW 3rd Street Bicycle Facility Improvements (Restriping)
SWINW 1st Avenue SW 2nd Street NW 20th Street Bicycle Facility Improvements (Restriping)
SW 137th Avenue SW 72nd Street SW 56th Street Bicycle Facility Improvements (Restriping)
SW 2nd Avenue SW 15th Road SW 8th Street Bicycle Facility Improvements (Restriping)
SW 25th Road Brickell Avenue Coral Way Bicycle Facility Improvements (Restriping)
SW 3rd Avenue Us-1 SW 22nd Street Bicycle Facility Improvements (Restriping)
SW 32nd Road Vizcaya Metrorail Station Coral Way Bicycle Facility Improvements (Restriping)
SW 32nd Road Brickell Avenue \éirizggga Pedestrian Bicycle Facility Improvements (Restriping)
SW 72nd Avenue SW 4th Street W Flagler Street Bicycle Facility Improvements (Restriping)
Tamiami Canal Road SW 8th Street NW 7th Street Bicycle Facility Improvements (Restriping)
Tamiami Canal Road West Flagler Street SW 8th Street Bicycle Facility Improvements (Restriping)
Bike Boulevard Demo Project NW 32 Avenue/NW 41 Street g?yeilDﬁ\\llanE/Lime Bike Boulevard improvements
Biscayne Trail "C" SW 280th Street SW 328th Street Trail Improvements
M-Path Master Plan SW 37th Avenue SW 67th Avenue Trail Improvements
NW/NE 131st Street NW 22nd Avenue NE 16th Avenue Bicycle Facility Improvements
Overtown Greenway (except
ﬁ?lréiﬁge;)etween NW 3rd and 7th Miami River Greenway Bicentennial Park Trail Improvements

[ | Kimley-Horn .
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Table 2: Miami-Dade 2035 LRTP Cost Feasible Plan
Non-Motorized Projects (Cont.)

Facility From To Description
Snapper Creek Tralil North of SW 56th Street SW 72nd Street Trail Improvements
Qgtfw éEnTZTtIh(Z);%eEthpthﬁt?get) 23rd Street 64th Street Trail Improvements
Biscayne Trail "D" SW 97th Avenue Uus-1 Trail Improvements
Ingraham Highway SW 376th Street SW 392nd Street Bicycle Facility Improvements
Old Cutler Road Path Phase 2 SW 136th Street SW 88th Street Trail Improvements
SW 192nd Avenue SW 344th Street SW 376th Street Bicycle Facility Improvements
SW 344th Street SW 192nd Avenue NW 6th Avenue Bicycle Facility Improvements
SW 376th Street Ingraham Highway SW 192nd Avenue Bicycle Facility Improvements
SW 392nd Street Ingraham Highway E\;?krglades Nationa Bicycle Facility Improvements
SW 48th Street SW 117th Avenue SW 82nd Avenue Bicycle Facility Improvements

Table 3: Miami-Dade 2035 LRTP Cost Feasible Plan
Priority I through IV and Congestion Management Improvements

Facility From To Description

Parking expansion at Opa-Locka

Tri-Rail station Opa-Locka Tri-Rail Station Opa-Locka Tri-Rail station parking improvements

41st Street Atlon Road Collins Avenue Corridor improvements

One-waying of South Beach Local
Streets

Capacity improvements

FHWA's “Request to Experiment” Process
The FHWA'’s “Request to Experiment (RTE)” process allows for changes to existing traffic control
devices or the addition of new ones to the Manual on Uniform Traffic Control Devices (MUTCD), or
at least an FHWA Interim Approval (IA). A brief summary of the RTE process is provided below.
e Requests must be initiated by the agency responsible for managing/maintaining the
roadway or the controlled setting where the experiment will take place. That agency

:-" Kimley-Horn
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forwards the RTE to the FHWA with a copy to the FHWA Division Office (in this case,
Tallahassee).
e RTEs must include the following items.

o0 A statement of the nature of the problem, including data that justifies the need for a
new device or application.

o Describe the proposed change and how it deviates from the current MUTCD and
supporting data that explains how the experimental device was developed, if it has
been tried, the adequacy of its performance, and the process by which the device
was chosen.

0 A legally binding statement certifying that the concept of the traffic control device is
not protected by a patent or copyright.

0 The proposed time period and location(s) of the experiment.

0 A detailed evaluation plan.

0 An agreement to restore the experimental site to a condition that complies with the
provisions of the MUTCD within three months following completion of the
experiment. The agreement must also provide that the agency will terminate the
experiment at any time if it determines that the experiment directly or indirectly
causes significant safety hazards.

o If the experiment demonstrates an improvement, the device or application may
remain in place as a request is made to update the MUTCD and an official
rulemaking action occurs.

0 An agreement to provide semiannual progress reports for the duration of the
experimentation and to provide a copy of the final results to the FHWA Office of
Transportation Operations within three months of the conclusion of the experiment.

¢ FHWA must formally approve the experiment before it begins

Report to the U.S. Congress on the Outcomes of the Nonmotorized Transportation Pilot Program

The FHWA's Report to the U.S. Congress on the Outcomes of the Nonmotorized Transportation Pilot
Program (NTPP) details and evaluates the effect of the infrastructure, educational, and promotional
strategies implemented as part of the demonstration program to encourage a shift in travel

behavior towards nonmotorized modes of transportation in the four pilot communities of

:- Kimley-Horn

and Associates, Inc.




APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCL‘E

SAFETY AND MOBILITY

Columbia, Missouri; Marin County, California; Minneapolis, Minnesota; and Sheboygan County,
Wisconsin. The project investments related to bicycle infrastructure included:

e Off-road shared-use paths

e On-street bicycle lanes

e On-street shared-lane markings (sharrows)

e Bicycle parking J e mvtersion oy

SAFETEA-LU Section 1807

April 2012

e Colored bicycle lanes in conflict areas

Submitted by the Federal Highway Administration
With the Assistance of the U.S. Department of Transportation’s
Volpe National Transportation Systems Center

e Low-traffic roads designed to give priority to bicyclists
e Wayfinding pavement markings for bicyclists

e Bicycle rack cost-sharing program

e Bicycle parking corrals

e Rail-with-trail

e Bicycle detection at traffic signals

e Bicycle boulevards

« Road diets with bike lanes P e

e Bike-sharing/bicycle library
e Radio frequency identification bicycle validation system
e Cycle tracks
e Bike boxes with advance stop lines
e “Bicycles May Use Full Lane” signs
The program was evaluated on both a project-level and community-wide basis. A few of the bicycle
facility-related infrastructure projects that were chosen to be evaluated and the identified impacts
are:
e Windsor/Ash Bicycle Boulevard (Columbia, Missouri)- 124 percent increase in bicycle
traffic, 4 percent decrease in motor vehicle traffic, and 7 percent decrease in average vehicle
speeds from April 2009 to April 2011
e Cal Park Hill Tunnel - rail with trail project (Marin County, California) - Reduced bicycle trip
time by 15 minutes, and increased weekday bicyclists four-fold from September 2010 to
May 2011

[ Kimley-Horn
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e Alameda del Prado bicycle lanes (Marin County, California) - Increased weekday peak hour
bicycle traffic by 366 percent and weekend peak hour bicycle traffic by 540 percent from
2007 to 2010
¢ Medway Road Improvements - shared lane markings (Marin County, California) - Increased
weekday peak hour bicycle traffic by 7 percent and weekend peak hour bicycle traffic by
203 percent from 2007 to 2010
e Marshall Avenue, Saint Paul - network gap closure added a bicycle lane on one side and
“Bicycle May Use Full Lane Signs” to the other side (Minneapolis, Minnesota) - Increased
April to July monthly average two hour counts of bicyclists by 42 percent from 2009 to 2011
¢ Nice Ride Bicycle Sharing - public bicycle sharing program (Minneapolis, Minnesota) - Over
100,000 rides in the first season, 23 percent of which would have otherwise been made by
car
The community-wide evaluations were based on several types of counts, surveys, and modeling
techniques. The results of the counts show that the four pilot communities saw a 49 percent
increase in the number of bicyclists from 2007 to 2010. On average, people in the pilot
communities made 4.7 more utilitarian bicycle trips, for an average total of 10.7 miles, in 2010 than
in 2007. For the four pilot communities in sum, the bicycling mode share increased 0.4, the walking
mode share increased 1.8, and the driving mode share decreased 2.2 from 2007 to 2010, which
outpaced the national average from 2001 to 2008. In 2010, an estimated 16 million miles were

walked or bicycle that would have otherwise been driven in the four pilot communities.

Advisory Bike Lanes

The concept of advisory bike lanes was reviewed from two existing applications of the treatment.

In Suffolk, England and - 1‘
Minneapolis,  Minnesota,  the _ Vit s

centerline of the roadways were P *@ e b e
removed and dashed advisory bike -

lanes were added to each direction.

Motorists
share the

center lane | J
with oncoming ) .
vehicles i
- 7

and the ability to merge into the advisory bicycle lane to pass vehicles traveling in the opposite

This treatment allows motor

vehicles to travel in either direction

down the middle of the roadway
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direction after yielding to passing bicyclists. The addition of advisory bike lanes can increase the
level of comfort for bicyclists. The pictures from Google Maps below depict the lane markings on
East 14t Street in Minneapolis before and after the removal of the centerline and addition of the
advisory bike lanes.

715 East 14th Street, Minneapolis, Minnesota, United States

Address is approximate

The street view image on the left shows the previous two-lane roadway with parking on both sides.
The aerial view image on the right shows the redesigned two-way roadway with advisory bike
lanes and parking on both sides. For the case in Suffolk, the number of bicyclists on the roadway
per day increased from 150 before the addition of advisory bike lanes to 183 after and the average

daily traffic of the roadway dropped from 5,600 to 4,500 vehicles per day.

From the Netherlands to America: Translating the World’s Best Bikeway Designs

This video created by Street Films in association with Green Lane Project documents the
Transportation Leadership Study Tour in the Netherlands taken by representatives from Chicago,
Miami-Dade, and Washington, DC, in November of 2011. The study tour consisted of meetings with
local transportation officials and hands on, in the field experiences in seven Dutch cities;
Amsterdam, Groningen, Nijmegen, Rotterdam, Tilburg, Utrecht, and Zwolle. The video begins with
commentary on how the Netherlands developed a strong bicycle culture. Hillie Talens, the Project
Manager for Traffic, Transportation and Public Space for the Dutch Bicycle Council, explains that oil
crisis and high level of traffic fatalities in the 1970s motivated the Dutch people to find a cheaper,

healthier way of traveling. Today, 27 percent of all trips in the Netherlands are by bike. The
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separation from motor vehicles when
speeds are high and little to no
separation when speeds are low. At
~ some crossings, the bicycle facilities are
underneath the motor vehicle roadway.
Bicycle facilities often have colored

pavement in the Netherlands. In

: g several cities, the representatives
observed bicycle S|gnals with countdowns. In Utrecht they learned that 85 percent of children ride
to school by bike. The citizens of Groningen know that it is easier and cheaper to bike the city
center than it is by car. The video concludes with the idea that bicycling leads to the Dutch being

“healthier and happier everyday”.

OTREC's Evaluation of Bike Boxes at Signalized Intersections

The Oregon Transportation Research and Education Consortium (OTREC) and the City of Portland
funded this study to evaluate cyclists’ and motorists’

understanding and compliance with the 12 bike box £ OTREC

treatments installed at signalized intersections in the central meeor [
core of Portland, Oregon along with their effect on safety and

whether the green color of some of the bike boxes makes a BTN O A

difference. The analysis consisted of motorist and cyclist IERSECTIONS
surveys and before-and-after video data. At least 86 percent o100
of motorists had an understanding of the bike boxes based ’
on the survey data. The video data showed that before the
installation of the bike boxes, 77 percent of motorists
stopped at the appropriate position at the stop bar prior to
the crosswalk, and after the installation 73 percent of
motorists stopped at the appropriate position at the stop bar prior to the bike box. At intersection
approaches with bike boxes, 73 percent of cyclists stopped ahead of the motor vehicle stop line as
they should. Only 5 percent of cyclists stopped in the bike box directly in front of where a motor

vehicle would stop; however, they were more likely to stop there when other cyclists were already
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waiting in that area. The video data also showed that the percentage of cyclists who arrived on a
red signal and encroached on the crosswalk decreased from 41 percent to 25 percent after the
installation of the bike boxes. The analysis on the effect of the bike boxes on safety found that the
number of conflicts decreased after the installation of the bike boxes and that drive yielding
behavior increased. Similarly, the survey results showed that both motorist and cyclist perceptions
of safety improved with the installation. The analysis on the differences between the green colored
versus no-color bike boxes found that green colored locations experienced decreased motor vehicle
encroachment in the bike lane prior to arriving at the intersection and appeared to encourage
cyclists to stop ahead of the motor vehicle stop line. When comparing the green colored and no-
color locations, there was no substantial difference in the frequency of conflicts. The green colored
bike boxes were preferred over the no-color bike boxes by 90 percent of the motorists surveyed.

Manual on Uniform Traffic Control Devices
The Federal Highway Administration (FHWA) publishes the Manual on Uniform Traffic Control
Devices (MUTCD) to define the national standards for installing and maintaining traffic control
devices on all public streets, highways, bikeways, and private roads open to public traffic. As
communities nationwide are focusing on increasing the usage of bicycles as a primary mode of
transportation, the FHWA is receiving more inquiries about what bicycle facilities, signs, and
markings are permitted in the MUTCD. Due to these inquires, the FWHA has posted a table on their
Bicycle and Pedestrian Program website that lists different bicycle-related signs, markings and
other treatments and identifies their status within the MUTCD. This table, shown in Appendix A,
demonstrates that most innovative bicycle facilities are either:

(A) Able to be implemented at this time

(B) Considered experimental and local agencies can implement them if they follow the FHWA'’s

Request for Experimentation process

(C) Not considered a traffic control device; the MUTCD places no restrictions on its use
However, a few of the bicycle facility treatments listed in the table, such as defining orange
pavement markings for temporary traffic control usage, are not allowed by the MUTCD and no
experiments are being conducted regarding these treatments.

: ] Kimley-Horn
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ESSENTIAL PLANNING PRINCIPLES

When designing bikeways there are several essential principles that planners and engineers should

keep in mind:

e Bicyclists should have safe, convenient, and comfortable access to all destinations.
e Every street is a bicycle street, regardless of whether a designated bicycle facility or bicycle
route is present.
e Street design should accommodate all types, levels, and ages of bicyclists.
¢ Bicyclists should be separated from pedestrians, except under special circumstances such as
shared-use pathways or shared-space streets.
e Bikeway facilities should take into account vehicle speeds and volumes, with
o Shared use on low volume, low-speed roads.
o0 Separation on higher volume, higher-speeds roads.
e Bikeway treatments should provide clear guidance to enhance safety for all users.
e Since most bicycle trips are short, a complete network of designated bikeways has a grid

spacing of roughly % mile.

As stated in Florida Statue 316.2065, bicyclists operate a vehicle and are legitimate road users.
However, they are slower and less visible than motor vehicles. Bicyclists should be the primary
design parameter in bikeway facilities. Bicycling requires both the physical and mental capacities
of the bicyclist. The following characteristics of bicyclists and the bicycle vehicle should be
foremost in mind by all planners and engineers when designing bicycle-friendly networks and
facilities:

e Bicyclists power the bicycle through muscle

power. Therefore, bicycle-friendly design keeps

energy loss to a minimum.

e Bicycling is a social activity. Therefore, bicycle-
friendly design allows bicyclists to ride side-by-
side.

e The bicycle has no crumple zone and offers no

Bicyclists riding side-by-side on the M-Path
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protection in a crash. Therefore, bicyclists are more vulnerable in a crash than motorists.

e Most bicycles have very little suspension and bicycle tires puncture easier than motor
vehicle tires. Therefore, a smooth road surface relatively free of debris is a minimum
condition.

e Bicyclists ride in the open air. Therefore, planners and designers should take note of the
attractiveness of the surroundings in which the bicyclists rides.

e People are the key factor. Therefore, the designer should respect the limitations of less
experienced and less able-bodied road users.

Varied bicyclist skill levels provide a wide range of speeds and expected behaviors. Bicycle
infrastructure should use planning and designing options, from shared roadways to separate
facilities, to accommodate as many user types as possible and to provide a comfortable experience
for the greatest number of cyclists.

A classification system developed by the City of
Portland, Oregon, provides four bicycle user types
that range from “strong and fearless” bicyclists
who will ride anywhere regardless of roadway
conditions to “no way, now how” people that are
not even considered cyclists as they perceive
severe safety issues with riding in traffic and will
never ride a bicycle in traffic under any

circumstances. The “strong and fearless” cyclists

consists of a nominal percentage of the population <5 £ .
. . " Less-experienced bicyclists prefer separate paths
while the “no way, no how” group of people

consist of about a quarter to a third of the population.

In addition to the different bicycle skill levels, children must be considered when planning bicycle
facilities. Whether riding on their own or with their parents, children may not travel as fast as their
adult counterparts. However, they still require access to key destinations in their community, such

as schools, recreational facilities, and friends’ homes. It is essential for children bicyclists to have
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access to these locations via shared-use paths linked with low-speed residential streets and well-
defined pavement markings between bicycles and motor vehicles on busier streets. These types of
facilities can accommodate children bicyclists without compelling them to ride in the travel lanes of
major arterials.

Schoolchildren often need better facilities for walking and bicycling to school

:-" Kimley-Horn
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TOOLBOX STRATEGIES

A toolbox of various innovative bicycle strategies was developed for this study. The strategies
listed in the toolbox are flexible and will help to design bicycle facilities that will meet the

requirements and issues at specific locations.

It is anticipated that the strategies in the toolbox may need to be modified as detailed designs for
facilities are developed in collaboration with local communities and cyclists. This toolbox should be
viewed as a guideline, not a rule, for implementing innovative bicycle strategies. The specific
elements needed to incorporate innovative bicycle strategies must be tailored to the unique

conditions of each location.

A summary of the toolbox is presented in Table 4. The strategies listed in the toolbox can be
implemented independently or cooperatively. The combined impact of the toolbox strategies is far

greater than any single strategy alone.
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Table 4: Toolbox Summary

ENGINEERING

1. | Zig-Zag Lane Lines at Trail Crossings
2. | Right-Turn Only Except Bicycles

3. | Bike Boxes

4. | Two-Stage Turn Queue Boxes

5. | Traffic Signal with Bike Detection Loops
6. | Bicycle Wayfinding Signs

7. | Bicycle Surface Treatment on Open Grate Bridges
8. | Shared Space

9. | Shared Lane Markings (Sharrows)
10. | Bicycle Boulevard

11. | Pedestrian Streets

12. | Advisory Bike Lanes

13. | Green Bike Lanes

14. | Buffered Bike Lanes

15. | Cycle Tracks

16. | Low Speed Zone

17. | 14-Foot Lane Treatments

18. | Contraflow Bike Lanes

19. | Grade Separation

20. | Road Diet

21. | Shared Bus and Bike Lane

ENCOURAGEMENT

22. | Integration of Bikes and Transit

23. | Inclusion of Cycling Options in Non-Cycling Events

24. | Open Streets or Ciclovia Events

25. | Promotion Campaign Based on Fun and Joy of Cycling
26. | Online Bike Route Planner

27. | Bike Barometer

EDUCATION
28. | Traffic Garden

29. | Anti-Dooring Campaign

30. | Courtesy Counts Campaign

ENFORCEMENT
31. | Online Bicycle Registration

32. | Speed Enforcement on Bicycle Corridors
EVALUATION

32. | Data Collection Plan
33. | Bike Program Progress Report
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STRATEGY 1:
ZIG-ZAG LANE LINES AT TRAIL CROSSINGS

Engineering Tool

Unique pavement marking provides motorists
an additional warning of an upcoming crossing
Typically applied at mid-block locations
Different design techniques used for two-lane
versus multilane roadways

Potentially incorporated into RRFB installation

Requires FHWA Request to Experiment

pppppp
1111111

< Southbound

BENN

Northbound —>

|
i

Approx.
11412 Eastbound
+500° T

BENNNE

|

Design and photo of zig-zag marking for two-lane
Belmont Ridge Road in Loudoun County, VA

Design and photo of zig-zag marking for four-lane
Sterling Boulevard in Loudoun County, VA
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STRATEGY 2:
RIGHT-TURN ONLY EXCEPT BICYCLES

e Engineering Tool

o |deal for intersections where a lane is added
downstream or for intersections with a right-
turn drop lane

e Could include a bike lane queue jumper

e Could include sharrows in the right-turn lane

e Assists bicyclists with proper lateral

placement on the intersection approach Austin, TX

N

ONLY

EXCEPT
BIKES

|
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STRATEGY 3:
BIKE BOXES

e Engineering Tool

¢ Provides a designated area on the approach to signalized intersections for bicyclists to wait in a
visible position in front of motorists during the red signal phase

e Enhances visibility of stopped cyclists waiting at a signalized intersection

¢ Reduces right-hook conflicts between bicyclists and turning traffic at the onset of the green phase

e Motorists are alerted to the potential placement of bicyclists by the bike box at the intersection

e Foruse at signalized intersections with high cyclist volumes

e Requires FHWA Request to Experiment

Portland, OR

5 = SreTad | = 1
| Intersections B
- D Dot aca Bignalimed Interacetion with o Bike Lo Appecady -gl
g P | e | .

Portland, OR From NACTO Urban Bikeway Design Guide
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STRATEGY 4:
TWO-STAGE TURN QUEUE BOXES

e Engineering Tool

e Provides a designated area at an intersection intended for bicyclists to have a place to wait for
traffic to clear before proceeding in a different direction of travel

¢ Reduces turning conflicts between bicycles and motor vehicles

e Enhances the visibility of bicyclists in front of the motor vehicle traffic queue on the departure

o |deal for multi-lane signalized intersections with right side bicycle facilities

e Requires FHWA Request to Experiment

5 e = T —
| =l L
— % f l
Protected Protected by
by Cycle Crosswalk
Track Parking Setback or
Lane or Buffer Parking Lane
|
Moter Vehicle Motor Vehicle
Travel Lanes  } | Travel Lanes 3

From NACTO Urban Bikeway Design Guide
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STRATEGY 5:
TRAFFIC SIGNAL WITH BIKE DETECTION LOOPS

e Engineering Tool

e Assists cyclists crossing signalized intersection by allowing a cyclist to call a green signal phase
through the use of loop detectors

e Enhances crossing safety

e Can be applied at any signalized intersection, particularly useful at intersections with low to
moderate side street traffic volumes

e Can also be applied at bicycle only traffic signals

e Signage can aid cyclists in understanding how the loops work and optimum bicycle placement

VY o N\
T0 REQUEST e -
GREEN by
WA]T é ” , ' | o’f’o
N 070 .
A\ s/
R10-22
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STRATEGY 6:
BICYCLE WAYFINDING SIGNS

e Engineering Tool

¢ Provides wayfinding information to specific
destinations for cyclists

e Should include distance information sl " ‘

e Best practice wayfinding signs also include C%“A'E”L‘;EEY "

estimated travel time

Oakland, CA Portland, OR

MIAMI-DADE

Nature Tralf Bird Sanctuary
0.2

Multi- Purpose Lakes
Field by the Bay

0.25 miles 0.25 miles

N
i,
4 OUNDAPARK 0.2 mi.

‘ BROWNSVILLE 0.6 m
METRORAIL

#
Potential design for local MDPROS E1 Facility Directional Sign
bicycle trip wayfinding

/ N
4 5 University 5

3> Downtown 10 =
\&

MUTCD D1-2¢
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STRATEGY 7:
BICYCLE SURFACE TREATMENT ON OPEN GRATE BRIDGES

e Engineering Tool

o Surface treatments on the bike lanes or
outside edges of open grate bridges

e Prevents slippery conditions that can be
very hazardous for bicyclists

e Prevents narrow tires from being lodged in

between grates

Concrete infill on outside edge of bridge in Chicago, IL
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STRATEGY 8:
SHARED SPACE

e Engineering Tool

¢ Minimizes separation between motor vehicles, pedestrians and cyclists
e Removes curbs, pavement markings, and traffic signs

e Calls for lower motor vehicle speeds

e Requires motorists to drive more attentively

e Prerequisite: having a balance of users — bikes, pedestrians, and cars

Before shared space implementation;
Exhibition Road, London, England

After shared space implementation;
Exhibition Road, London, England
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STRATEGY 9:
SHARED LANE MARKINGS (SHARROWS)

e Engineering Tool

e Used to indicated shared lane environment for bicycles and
motor vehicles r-_-—L

¢ Reinforces the legitimacy of on-street bicycle traffic

o Alerts motorists to the potential presence of bicycles

¢ Should not be used where there is enough space for a separate

Chevron marking orientation may be

bicycle lane adjusted for wayfinding purposes

Bus stop bench promoting sharrows
North Miami, FL

Sharrow suppl emented by Blkes May Use FuII Lane signage
Miami, FL
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STRATEGY 10:
BICYCLE BOULEVARD

e Engineering Tool

o Improves bicycle safety, convenience, and
connectivity

e Calms traffic and helps to remove non-local
vehicles from the street

e Requires low motor vehicle speeds and volumes

e Includes signage and pavement markings

SHARE
| O O THE | wisP
A ~ ROAD
Shared lane marking (Sharrow) Example markmg plan from Berkeley,

CA of an alternative pavement marking

=

D

MAY USE
FULL LANE

\ . e/
R4-11
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STRATEGY 11:
PEDESTRIAN STREETS

e Engineering Tool
e Prohibits motor vehicle traffic
e |deal for commercial areas and around transit

stations

Downtown Crossing in Boston, MA

[ | Kimley-Horn .
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STRATEGY 12:
ADVISORY BIKE LANES

e Engineering Tool

o I|deal for low volume two-lane roadways without a striped centerline

o Gives designated space to cyclist by adding dashed advisory bike lanes to each direction

e Motor vehicles can pass oncoming traffic by merging into the advisory bike lanes after yielding to bicycles
e Can be implemented by removing an existing centerline for stress with less than 6,000 vehicles per day
¢ Increases the level of comfort for cyclists by reducing the “sea of asphalt” perception

o Improves driver expectations of where bicycles are likely to ride within the roadway

e Requires FHWA Request to Experiment

Minneapolis, MN (Before)

MUTCD Sign W8-12

:-" Kimley-Horn
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STRATEGY 13:
GREEN BIKE LANES

e Engineering Tool

o Ideal for streets with bike lanes and right-turn only lanes at intersections, drop lanes, bus bays, and
other traffic conflict zones

o Alerts motorists to yield to merging bicycles

o Increases visibility of the facility

o Reinforces priority to bicyclists in conflict zones

e Can also be applied along the entire length of enhanced or non-standard bicycle facilities per

FHWA Interim Approval memorandum (IA-14)

HIKE LANE \

- —

- Legend

R e ST
A From NACTO Urban Bikeway Design Guide

FDOT Plans Preparation Manual, Figure 8.4.3

:-" Kimley-Horn
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STRATEGY 14:
BUFFERED BIKE LANES

e Engineering Tool

o |deal for streets with high motor vehicle speeds

o |deal for streets with on-street parking

e Provides separation between motor vehicles and bicyclists

¢ Enhances the feeling of safety for cyclists

o Increases likelihood of compliance with 3-foot separation law

e Minimum of 3-foot buffer width is preferred, which may assist in 3-foot law enforcement

From NACTO Urban Bikeway Design Guide Fort Lauderdale, FL

:-" Kimley-Horn
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STRATEGY 15:

CYCLE TRACKS

e Engineering Tool

e Physically separated from motor vehicle lanes
and distinct from the sidewalk

o Provides higher level of separation and comfort
than bike lanes

o Attractive to a wider range of bicyclist skill levels

o Not a traffic control device, so no MUTCD

restriction on the use of cycle tracks

Barriered one-way cycle track in Long Beach, CA

[ | Kimley-Horn .
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STRATEGY 16:
LOW SPEED ZONE

e Engineering Tool

¢ Reduces the speed limit

e Combined with speed bumps, pavement
markings, and other traffic calming measures

e Decreases incidence and severity of crashes

e Reduces cut-through traffic

{ | " Kimley-Horn
(== and Associates, Inc.
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STRATEGY 17:

14-FOOT LANE TREATMENTS

e Engineering Tool

o Provide bicycle facilities on streets with wide lanes
0 Sharrows
0 Reduced lane widths and bike lanes

1 1 |

14 q\’ 14!
TRAVEL LANES

Qg
- 39

= 1 I i

14 ,L 14!
TRAVEL LANES
WITH SHARROWS

. 10 ~J'~ 0 J‘K
j TRAVEL LANES
4 WITH 4
DESIGNATED
BIXE LANES

Sketches of potential options for providing bicycle facilities on roadways with wide lanes

Rde
«,}‘(ﬂ .‘:MJ -0ADE

<A
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STRATEGY 18:
CONTRAFLOW BIKE LANES

e Engineering Tool

¢ Provides an area of the roadway designated to allow for the lawful use by bicyclists to travel in the
opposite direction from traffic on an otherwise one-way street

e Should be separated from the opposing direction of travel by a double yellow stripe

o |deal for prioritizing bicycle mobility and reducing bicyclist trip lengths

¢ Enhances connectivity by allowing bicycles to travel in both directions

o Reduces travel time for cyclists

e Reduces the number of cyclists riding on sidewalks

i'"'ﬁ ) NO rT"

Brookline, MA

[-n Kimley-Horn
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STRATEGY 19:
GRADE SEPARATION

e Engineering Tool

o Along facilities and at crossings

e Increases safety

e Underpass can be a bicyclist energy

conservation tool

Raised bike lane

:-" Kimley-Horn
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STRATEGY 20:
ROAD DIET (LANE REDUCTION)

e Engineering Tool

e Reduce the number or width of motor vehicle travel lanes

e Canimprove the safety of a roadway for pedestrians, bicyclists and motorists through

e Most often convert four-lane undivided roadways into three lanes with bicycle lanes, sidewalks,
and/or on-street parking

e Strongly consider for four-lane roadways with AADT of 15,000 or less

e Roadways with AADT of 15,000 to 20,000, can also be good candidates

BEFORE AFTER

Before After

:-" Kimley-Horn
== and Associates, Inc.




STRATEGY 21:
SHARED BUS AND BIKE LANE

e Engineering Tool

o Dedicated lane for shared use between buses and bikes only

e |deal for bus rapid transit (BRT) and other major bus corridors where there is not enough space to
provide both a bus lane and a bike lane

o Ideally 13 to 15 feet wide to allow passing by both bikes and buses

e Right-turning vehicles may be allowed to use the bus/bike lane

RIGHT TURNS

ONLY

Signage for shared bus and bike lane,
which may also allow right-turns

Shared bus and bike lane in Paris, France

{-" Kimley-Horn
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STRATEGY 22:
INTEGRATION OF BIKES AND TRANSIT

e Encouragement Tool

e Improve the access to transit options for bicycles
e Bike parking

¢ Incentives for folding bikes

e Wheelrails

¢ Bicycle mobility enhancements in transit stations

Cycling
by Traln 2009

? Folded cycles
carried free

on all services

< without restrictions

Rails along stairs in multi-level transit station in the Netherlands Leaflet from Great Britain’s National Rail
allows for easier mobility for passengers with bicycles

:-" Kimley-Horn
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STRATEGY 23:
INCLUSION OF CYCLING OPTIONS IN NON-CYCLING EVENTS

e Encouragement Tool

o Bike valet

e Bicycle parking information
e Bicycle access information

e Organized “bike trains”

Bike valet at a concert in Pittsburgh, PA

Bike valet at a music festival in San Francisco, CA

2012 MIDPOINT
MUSIC FESTIVAL
BICYCLE PARKING

:-" Kimley-Horn
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STRATEGY 24:
OPEN STREETS OR CICLOVIA EVENTS

e Encouragement Tool

o Closes streets to motor vehicles for a set period of time for the enjoyment of cyclists and
pedestrians

e Promotes livable communities, cycling, and walking

o Typically include local businesses, food, and music

e Requires participation and support from local government

o Involves marketing to promote the events to the public

o Entails the work of employees and volunteers to run the event

CICLOVIA

100ih Anniversa fousfon Yiadwci

April idih - Saturday - 9am-Jpm
Ciclovia poster with event map from Dallas, Texas

Kimley-Horn
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STRATEGY 25:
CYCLING PROMOTION CAMPAIGNS

e Encouragement Tool

o Highlight the fun and joy of bicycling
¢ Include videos, public service announcements,
informational materials, posters, and merchandise

e Caninclude rewards for cyclists

.%

Amsterdam houdt van fietsen

Amsterdam loves bikes

Clips from | Bike Fresno public service
announcement — “Biking = Joy”

Reward campaign giving apples
and chocolate to cyclists in
Odense, Denmark

{-" Kimley-Horn :
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STRATEGY 26:
ONLINE BIKE ROUTE PLANNER

e Encouragement Tool
e Gives cyclists the optimum route for bicycles between two points
¢ Can include additional information such as time by bike versus car, CO2 reduction, log of bicycle

trips, streets or trails options, connections to transit, attractions along a route, etc.

Online bike route planner from Amsterdam includes step-
by-step directions, estimated time by bike versus car, CO2
reduction, warnings for dangerous intersections, and = :

different routes for nighttime and daytime. (6= o

b} dnolZmBE n BIg Sar 1 MapQuest Sat | MapQuest - Yahoo | Bing  Nokia Traffic | Watercolor | Toner

(in new window) [] optimize for print Qutput as: |PDF [=]
Map size: © 400x300 © 640x480 © 800x600 @ 1024x768 © 1920x1200 © 3200x2000 (not for: PDF)
Details: [7] streets, ©-Bahn [T underground [ inshore waters [l areas
[ traffic lights ¥/ route details [ title 1 everything
Die DateigroRe der Grafik betragt je nach BildgraBe. Bildformat und Detailreic htum 15 bis 200 kB. PDFs sind 50 bis 3000 kB groB. Legend

Mapnik (biw) T

Settings:

Preferred speed: 20 km/h
Preferred street category

Road surface: 5]
On the way with: [nothing special[~]
Avoid uniit streets: B

|| Use ferries: al

Berlin's online bike route planner includes step-by-step
directions, estimated time with different riding speeds, and
location of nearest transit stops. It asks for desired type of
bike facility, road surface, traffic lights, and street lighting.

Kimley-Horn
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STRATEGY 27:
BIKE BAROMETER

e Encouragement Tool

e Counts the number of bicycles that pass the
device each day

e Candisplay varied information such as the
daily count, the total so far this year, and last

year's total count

e Raises awareness of cycling in an area

B|ke barometer W|th an air pump in Copenhagen

Frederiksberg, Denmark

ol R
Bolzano, ltaly

{-" Kimley-Horn :
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STRATEGY 28:

TRAFFIC GARDEN

e Education Tool

e Allows students learn and apply traffic
rules

e Consists of a small scale street network
with either bicycles, pedal-powered,

electric, or motorized vehicles

e Also called traffic parks or safety villages , :
Traffic park in Oulu, Finland

[ | Kimley-Horn .
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STRATEGY 29:
ANTI-DOORING CAMPAIGN

e Education Tool
e Awareness campaign to look for cyclists before opening car doors

¢ Include public service announcements, advertising panels on buses, and car window decals

FANG CYKLISTEN

MED DJNENE
od deren

Window decal on a taxi in New York City

Sign made from a car door in Denmark,
translates to “Catch the cyclist with the eyes
- not with the door”

:-" Kimley-Horn
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Education Tool

Awareness campaign targeted at both
bicyclists and motorists

“Share Our Streets”

“Same Road Same Rules” SLOW WHEN PASSING

prem BIGYCLISTS

CORTESY COUNTS 4

\sum oun

‘\;!?) 2 e /
STREETS ‘-‘* i ST
CACLY FRICHDLY COMMURITY. \
Learn MOIE: WWW. h|kelungheach org [ONGRACHSRG _ \\

‘/(Jh' MI-DADE

A A sy | Kimley-Horn
b W :-" and Associates, Inc.
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STRATEGY 31:

ONLINE BICYCLE REGISTRATION

e Enforcement Tool

e Aids in theft recovery

¢ Includes fields for owner information and
bicycle brand, model, color and serial number

e Registration can include engraving of a
registration number on the bike or decals for
owners to affix to their bikes

Police

Bicyche Hagiztration

Thin registratien form Is for thone bicyclas curantly wour bicycle u antly stolen. please submit sn
picosres of recentdy recow rrdlru cles Al.uuslafomutloﬂl mukcdﬂen Mwhtuuln‘

Bicyche Descripbion
[P

Mooou

Semia ¥

To locaze the serial nember, turn your béke upside down

and Izak for the sagreved nember between the pedals,

DO NOT SWUBMIT THE NUMBER FROM ¥ OUR RECEIRPT!
L

Coune;
Fassts Tres | Hybrid =]
WhageL Sr ches
s of SeiEn:
LigeTH & vz T Mo
Basorsi Foow [ Hand: £

L T
Apparys)
Crr
Srare; I3
Hose Panue:
Wess, Poiiing {epuiznal)
E-Masi Asem (aptiznal)

Online bicycle registration form, Arlington, VA

<A
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STRATEGY 32:
SPEED ENFORCEMENT ON BICYCLE CORRIDORS

e Enforcement Tool
e Targeted motor vehicle speed enforcement on major bicycle corridors
¢ Motor vehicle speed is a significant factor in injury severity of bicycle crashes

o Improve compliance with speed limits on these corridors

Targeted speed enforcement on a bike lane roadway with a
mobile speed camera in France

[ | Kimley-Horn .
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STRATEGY 33:
DATA COLLECTION PLAN

e Evaluation Tool

¢ Bicycle count data at key intersections, corridors, and attractors

¢ Designates consistent method of how and when bicycle data is collected
e When repeated, provides historical trends of bicycle use

e Canaid in projecting future bicycle demand

CAPITOL REGION COUNCIL OF GOVERNMENTS

ssssss

A summary report to the i of p i
Cl
RCDG Prepared by Cascade Bicycle Club
Region Feoriary 2013

Bike Pad
| Gount Project

| o

o, ) i 2008, WSDOT ackpad a simses statawice prs
secace Bieyee C

CAPITOL REGION COUNCIL OF GOVERNMENTS TS & ke Pt
| i =

in 2008, WSDOT salociad e forbicyce and pedessian courts or the

- Bike / Pedestrian Count Project

2012 WasHINGTON STATE BicYCLE AND PEDESTRIAN DOCUMENTATION PROJECT

o 8- 2012 count form.

—J The 2012 Siate Courts occurred on Septarmber 25, 26 and 27. Saptarbar

h A el ke
the sl WSDOT count garod 2 ahen comcuctad ster i September

October 2012 e
| | page
Excerpts from several editions of the data collection Methodology excerpts from a
report - Capitol Region Council of Governments Washington State data collection report
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STRATEGY 34:
BIKE PROGRAM PROGRESS REPORT

e Evaluation Tool

e Survey cyclists on the performance of the bicycle program/network of an area

o Allows cyclists to provide suggestions for improvement

¢ Provides information on cycling levels, types and amounts of facilities, trip purpose, safety, and
cyclist characteristics

o When repeated, it tracks progress of the program over time

" COPENHAGEN i 95 98 00 02 04 06 08 15

CITY OF CYCLISTS
ECO-METROPOLIS - TARGET GOALS
Percentage that cycle towork
or education (%) 30 30 34 32 36 36 37 50
Seriously injured cyclists
{number peryear) 252 73 146 152 125 87 11 56
Percentage of cyclists that
feel safe (%) 60 58 57 56 58 53 5 -]
OTHER KEY FIGURES
Cycled kilometers
(mil. km per weekday) 093 092 105 1.1 113 115 117
Cycled km between serious
casualties (mil. km) 1.2 1.8 24 24 3.0 4.0 3.2
. — Cycling speed
H km /h] . .
Bicycle Account 2010, e 2ot b
Copenhagen, Denmark (km) 294 302 307 323 329 332 338
(Allimages from this document) s £ o e i
Green cycle routes
(k) 29 30 31 32 37 39 a
Cycle parking spaces on roads
SATISFACTION IN PERCENT TREND 08-10 —i— = o
* New method of calculation, which is why the figures have been adjusted in relation to the
Copenhagen as 100 Bicycle Accounts of 2006 and 2008,
a city for cyclists s -8 ) . . L.
o P Bi-annual tracking key cycling statistics compared to future
cycle tracks g / e —
7 3 benchmark goals

+
60

Condition of 50 — - = ‘:

cycle tracks 3

Cycle track N

e —— ——]
g L 20
Bicycle parking
generally 10
Condition of 0! L L L L L I |
96 98 oo o0z 04 06 o8 2010

Bi-annual tracking of satisfaction relating to different
aspects of the bicycle program
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PROBLEM IDENTIFICATION

Major transportation corridors and significant bicycle trip attractors in Miami-Dade County were
examined for the potential application of the innovative strategies described in the previous section
of this study. These sites were then screened based on need, feasibility, convenience, safety, and
type of prospective improvement. The seven types of prospective improvements are included

below.

e Bicycle mobility need at an intersection

e Bicycle safety need in an area with high bike demand
e Connections between existing facilities

e Corridor treatment between existing facilities

¢ Innovative enhancement of an existing facility

e Enhancement of a planned facility

e Enhancement of bike access to transit

The final list of sites, by improvement category, is included in Table 5.

:-" Kimley-Horn
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Table 5: Improvement Sites

Bicycle Mobility Need at an Intersection
1. | Oak Avenue and Virginia Street — Coconut Grove
2

SW 58th Avenue/SW 70t Street and US 1 — South Miami
Bicycle Safety Need in an Area with High Bike Demand

N Miami Avenue from N 17t Street to N 20t Street

Connection between Existing Facilities
Roberta Hunter Park and South Dade Trail

Overtown Greenway to Museum Park
MacArthur Causeway East Bridge
NW 26t Street/Comstock Elementary
N Miami Avenue from N 5t Street to N 11t Street

9. NW 17th Street from NW 3rd Avenue to NW 7t Avenue

10. | NW 17th Street from NW 7t Avenue to NW 9t Avenue

11. | NW 4t Street from NW 8t Avenue to NW 14t Avenue — Marlins Stadium
12. | SW 16t Street from SW 107t Avenue to SW 94t Avenue - FIU

13. | Brickell Key Drive Bridge

14. | Brickell to Health District

15. | Downtown Miami Buffered/Barriered Bike Lane Network

16. Pine Tree Drive — Miami Beach

S 1st Street from SW 17t Avenue to Biscayne Boulevard

MacArthur Causeway, East of Watson Island to Bridge Road
19. SR AlA and 96" Street

| 20. | Snake Creek Trail at I-95/SFRC Crossing |

S Miami Avenue and SW 26th Road

Snapper Creek Phase 2 — SW 67t Avenue and SW 85t Street
Allapattah Metrorail Station

24. Coconut Grove Metrorail Station
25. | Hialeah Metrorail Station

26. | Douglas Road Metrorail Station

Njo o~
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DATA COLLECTION AND ANALYSIS

Field reviews of the 26 sites listed in the previous section of this study were conducted to

understand the existing conditions, operations, and opportunities for improvement. Morning and

evening peak hour turning movement counts were collected at key intersections for several of the

identified sites to supplement the field observations. These counts included automobile, bicycle and

pedestrian usage. Additionally, daily volume and 85th percentile speed were measured for the key

corridors identified. A summary of the field observations, counts, and operations analyses for each

site is included in Table 6 below. Photos, detailed counts, and analyses are included in Appendix B.

Site

Oak Avenue and Virginia Street
— Coconut Grove

Table 6: Data Collection and Analysis Summary

Widths

- Travel lanes — 24.5’
- Edge of pavement to sidewalk — 7'-10"
(including 2’ valley gutter)

Operations

- A.M. Peak Hour - Intersection
LOS A

- P.M. Peak Hour - Intersection
LOS A

Needs/Other Notes

- Intersection treatment for WBL turning cyclists

needed

Sign on northeast corner south of sidewalk
may need to be moved to north side of
sidewalk

Bike-friendly businesses just south on Virginia
St

SW 58th Avenue/SW 70t Street
and US 1 - South Miami

- EBRlane-17

- EBLlane -11.5

- NBlanes-115, 115, 11’
Landscaping to west of NBL lane — 6’
- Sidewalk — 59"

- A.M. Peak Hour - Intersection
LOSC

- P.M. Peak Hour - Intersection
LOSE

Mobility enhancement for EB bicycles destined
for Sunset Drive needed

N Miami Avenue from N 17th

N Miami Avenue

- West sidewalk — 4'-9"

- West landscape buffer - 8'-6”
- Pavement - 43’

- AADT -8,130 vpd

- 85t Percentile Speed — 40mph

- N 19% Street is one-way WB just
west of N Miami Ave

The railroad crosses N Miami Ave at an acute
angle which causes a safety issue for NB and
SB bicyclists

- East landscape buffer - 8’ - Segment LOS C
th
Street to N 20t Street - East sidewalk — 56"
N 19t Street
- Pavement - 34.5'
Roberta Hunter Park and South NA NA Bicycle connection needed between the two
Dade Trail facilities
NE 8th St (Miami Ave to 1st Ave) Bicycle connection needed between the two
Overtown Greenway to Museum NA - AADT - 3,159 vpd facilities
Park - 85t Percentile Speed — 29mph
- Segment LOS C
- No bike lanes are present on this section of the
MacArthur Causeway East N/A N/A bridge
Bridge - Bike lanes are currently present on MacArthur
to the west
NW 26t Street/Comstock NA NA - NW 26" does not go through
Elementary - Bicycle connection needed

N Miami Avenue from N 5th
Street to N 11th Street

- Ranges from 32’ to 48" wide
- 3 lanes southbound with parking on
one or hoth sides for most segments

- AADT - 4,831 vpd
- 85t Percentile Speed — 29mph
- Segment LOS C

No bicycle facilities
Appears to be overbuilt for motor vehicle traffic

Kimley-Horn
and Associates, Inc.
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Site | Widths | Operations Needs/Other Notes

- 38 pavement cross-section - AADT -2,720 vpd - Striping is faded
d
o [t éﬂfﬂ%f}?&gﬂfr - 851 Percentile Speed —38mph | - Parking on both sides with minimal activity
- Segment LOS C observed
- 38 pavement cross-section - AADT -4,039 vpd - Striping is faded
h
10. ":\\/Aénlzéht : t,\;\eﬁtgf,rfx/gr:’:er - 85! Percentile Speed — 27mph - Parking on both sides
- Segment LOS C
NW 8t Ave to NW 10t Ave NW 8t Ave to NW 10t Ave
- Pavement - 37’ - 2 lanes plus parking on both sides
NW 4th Street from NW 8t NW 10" Ave to NW 12t Ave NW 10" Ave to NW 12t Ave
11. | Avenue to NW 14t Avenue — - Pavement - 25’ N/A - No striping, parking observed on both sides,
Marlins Stadium but not permitted on south side
NW 12t Ave to NW 14t Ave
- Pavement - 25.5' NW 12t Ave to NW 14t Ave
- No striping
- Pavement - 24’ - AADT -9,300 vpd (W of 94t - No bicycle facilities
th th
12. ivwe:L?e tit;?\?vt ;ﬁ?ﬂg}ig? Fy | - EOP tomailboxes —~4 Ave) - Connects FIU to residential area
- EOP to sidewalk — 18’ - Segment LOS D (W of 94t Ave)
At west end: - Sharrows existing
- WB sidewalk - 6’ - Unprotected sidewalks existing
' . . - WB pavement - 21.5’
13. | Brickell Key Drive Bridge - Median-8g N/A

- EB pavement-215
- EB sidewalk — 4-9"

SW 2nd Ave Bridge NW 2"d Ave (S of 8t Street) - Major bicycle trip route

- SBsidewalk — 6.5’ - AADT - 4,600 vpd - Bike lanes on some roadway segments

- SB pavement — 24’ - Segment LOS C - No bike facilities on others

' . - Median - 610"
14. | Brickell to Health District - NB pavement - 24 NW 3¢ Ave (14% St to 174 St)

- NB sidewalk - 6.5’ - AADT -6,311 vpd
- 85t Percentile Speed — 31mph
- Segment LOS D

N Miami Ave N Miami Ave (4t St to 5 St) N Miami Ave

- Pavement ranges from 32’ to 48' wide | - AADT —4,942 vpd - 3 lanes southbound with parking on one or
- 85! Percentile Speed — 33mph both sides for most segments

NE 1t Ave - Segment LOS C - Barrier walls could be removed to create more

- Pavement ranges from 29’ to 45’ wide space
NE 1st Ave (4™ St to 5t St)

N 6t St - AADT -6,943 vpd NE 1st Ave

- Pavement ranges from 31.5' to 41.5' - 85t Percentile Speed — 30mph - 3 lanes northbound with parking on one or both

Downtown Miami wide - Segment LOS C sides for most segments
15. | Buffered/Barriered Bike Lane - Barrier walls could be removed to create more
Network N 5t St NW 6t St (15t Ave to Miami Ave)

- Pavement ranges from 30’ to 55’ wide | - AADT - 3,723 vpd N 6t St
- 85t Percentile Speed —32mph | - 2 lanes westbound with parking on one side for
- Segment LOS C most segments

- Striping is faded/unclear
NW 5t St (15t Ave to Miami Ave)

- AADT - 5,159 vpd N 5t St
- 85t Percentile Speed — 13mph | - 3 lanes eastbound with parking on both sides
- Segment LOS C for most segments

[ | Kimley-Horn .
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Widths Operations Needs/Other Notes
Pine Tree Dr, S of 37t St Dade Boulevard to W 26t St
- AADT - 16,200 vpd - 4 lane divided with parking on both sides
- Segment LOS D
W 26t St to W 30t St
Pine Tree Dr, S of 51st St - 4 lane undivided
- AADT - 11,000 vpd
- Segment LOS C W 30t St to W 40t St
- 4 lane divided with parking on east side
Pine Tree Dr, S of 55t St
16. | Pine Tree Drive — Miami Beach N/A - AADT -5,100 vpd W 40t St to W 46t St
- Segment LOS C - 4 lane divided
La Gorce Dr, N of 57t St W 46h St to Bridge/W 51st St
- AADT - 4,800 vpd - 4 lane divided with parking on both sides
- Segment LOS C
W 51st Stto W 631 St
- One-way pair with La Gorce Drive
- Both roadways are 2 lanes one-way with
paved shoulders
W of SW 8 Ave One-Way Eastbound
- AADT - 12,500 vpd
- Segment LOS D SW 17t Ave to SW 5t Ave
- 3 lanes with parking on both sides
E of Miami River Bridge
- — h d
17, | S 1% Streetfrom SW 17 N/A " Seqnent L0S \(/:pd s e
" | Avenue to Biscayne Boulevard 9
E of S Miami Ave SW 2nd Ave to SE 2nd Ave
- AADT - 6,200 vpd - 3 lanes with parking on one side
- Segment LOS C
SE 27 Ave to Biscayne Blvd
- 3 lanes with parking on both sides
- Existing bicycle lanes
MacArthur Causeway, East of : . .
18. Watson Island to Bridge Road N/A N/A - No separation from high speed vehicles on
causeway
- SR AlA/Harding Avenue is one- | - Southbound bike lane begins just south of this
way southbound with a shared intersection
19. | SR A1A and 96t Street N/A thru/left lane, two thru lanes, and | - No bicycle facilities north of the intersection
an exclusive right lane - The exclusive right-turn lane aligns with the
bike lane to the south
Snake Creek Trail at 1-95/SFRC The existing trail underpass is narrow and has a
20. . N/A N/A ”
Crossing low vertical clearance
- EB approach - 49.5’ (4 lanes plus - A.M. Peak Hour - Intersection Large intersection, hard to make turns from SB
27 S Miami Avenue and SW 26th striped out area) LOS B Miami Ave to EB 26t Road by bike
" | Road - SB approach — 36.5' (3 lanes plus - P.M. Peak Hour — Intersection
striped out area) LOSC
2 Snapper Creek Phase 2 - SW NA - SW 85! Street does not connect | This intersection could serve as a trail connection
" | 67 Avenue and SW 85t Street to SW 67t Avenue for the future Snapper Creek Phase 2
23. | Allapattah Metrorail Station N/A N/A Bicycle access improvements needed
24. | Coconut Grove Metrorail Station NIA NIA Bicycle parking improvements needed
25. | Hialeah Metrorail Station N/A N/A Bicycle access improvements needed
26. | Douglas Rd Metrorail Station N/A N/A Bicycle access improvements needed
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APPLICATION OF INNOVATIVE = =
STRATEGIES TO IMPROVE BICYCLI

SAFETY AND MOBILITY

RECOMMENDED IMPROVEMENTS

After reviewing the operations and needs at each of the 26 sites and comparing them to the toolbox
of improvements, a recommended improvement plan for each site was identified. This section
describes the recommended strategies to be implemented at each of the sites, including schematic
renderings, example pictures, and whether any special considerations (i.e. FHWA Request to
Experiment) may be needed. In addition to the predominantly engineering improvement strategies
at the 26 identified sites, this section includes detailed recommendations for key toolbox strategies
from the four other “E’'s” - encouragement, education, enforcement, and evaluation. While the
recommendations in this section do not entail the entirety of the toolbox strategies, all are

recommended for use where appropriate.

1. Oak Avenue and Virginia Street - Coconut Grove - Bicycle mobility need at an intersection

Installation of a bike box on the westbound approach would serve westbound left-turning
bicyclists accessing the bike-friendly businesses just south of Oak Avenue on Virginia Street.
In addition to the bike box, the recommended improvement strategy for this intersection
includes a green colored bike lane on the westbound approach, appropriate signage to
accommodate the bike box, and sharrows on all other approaches and departures. A
rendering of the recommended improvements at this intersection is shown in Figure 1. Note
that the existing sign on northeast corner south of sidewalk (shown in photo A below)
would need to be moved to north side of sidewalk to allow for the westbound bike lane.

FHWA Request to Experiment is required for the bike box and the green bike lane.
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Figure 1. Bike Box ‘

Oak Avenue & Virginia Street
Miami, Florida | USA
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A Bike Box should be installed to provide a designated area on the approach to the signalized intersection A Bicycle Detector should be installed See MUTCD Section 9C.07 for
where bicyclists wait in a visible position in front of motorists during the red signal phase. to accurately detect bicyclists and sharrow design and spacing.

provide clear guidance to bicyclists on

A bike box can increase the visibility of stopped bicyclists during the red signal, provide a head start for how to actuate detection.
stopped bicyclists upon the onset of the green signal indication, and reduce conflicts between bicyclists
and turning traffic at the onset of the green signal indication. OAK AVENUE & VIRGINIA STREET
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to alert motorists of the potential for be installed to alert motorists of the ~ post mounted to reinforce motorists’
conflicts with bicycles and prohibit right  potential for conflicts with bicycles observance of the stop bar.

turns during the red signal indication. and pedestrians.
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SAFETY AND MOBILITY

2. SW 58th Avenue/SW 70th Street and US 1- Bicycle mobility need at an intersection

Installation of a southbound contraflow bike lane on SW 58t Avenue south of US 1/Dixie
Highway would enhance access to Sunset Drive for eastbound bicyclists on SW 70t Street.
To augment the contraflow bike lane on the southern departure of the intersection, the
recommended improvement strategy includes a short keyhole bike lane on the north leg of
the intersection, sharrows further south on SW 58t Street, and several new signs. To
accommodate the contraflow bike lane, the landscaping island shown in photo A would
need to be removed and the trees would need to be relocated. Photo B shows an example of
a contraflow bike lane adjacent to opposing direction travel lanes with sharrows. A
rendering of the recommended improvements at this intersection is shown in Figure 2.

:-" Kimley-Horn
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Figure 2. Contraflow Bike Lane

SW 58th Avenue & S Dixie Highway
Miami, Florida | USA
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SAFETY AND MOBILITY

3. N Miami Avenue from N 17th Street to N 20th Street - Bicycle safety need in an area with high
bike demand

A road diet along N Miami Avenue would allow for the installation of buffered bike lanes
and a “jug handle” treatment at the acute angle railroad crossing. The 43-foot cross section
on N Miami Avenue would be altered from two lanes in each direction to one lane in each
direction with buffered bike lanes in both directions and parking on one side. This section of
N Miami Avenue is an ideal candidate for this type of road diet, as its AADT is less than
15,000 vehicles per day. The segment currently operates at LOS C and preliminary analysis
shows that it is expected to operate at LOS D, well under capacity, with the road diet.
Because the railroad crosses N Miami Avenue at an acute angle at N 19th Street (one-way
eastbound), there is a generous amount of pavement available to accommodate a “jug
handle” bike lane, as seen in photo A below. Photo B shows an example of the alignment of a
“jug handle” bike lane at a railroad crossing (this color scheme is not permitted). A

rendering of the recommended improvements along this corridor is shown in Figure 3.

FHWA Request to Experiment is required for green bike lanes.

:-" Kimley-Horn
== and Associates, Inc.




Figure 3. Road Diet and Railroad Crossing

N Miami Avenue from N 20th Street to N 17th Street

Miami, Florida | USA
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APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCLES

SAFETY AND MOBILITY

4. Roberta Hunter Park and South Dade Trail - Connection between existing facilities

A trail along the southwest side of SW 117t Avenue would connect Roberta Hunter Park
and the South Dade Trail. The recommended improvement strategy for this connection
includes public plazas at both ends of the connection, wayfinding signage, and a bike signal.
The bike signal would provide a safer crossing for bicycles at southern end of Roberta
Hunter Park where the two sections of SW 117t Avenue meet, shown in photo A (looking
north). A rendering of the recommended improvements along this corridor is shown in
Figure 4. FHWA Request to Experiment is required for green bike lanes. FHWA Request to
Experiment is required if bike symbol lenses are used for the bike signal.
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Figure 4. Trail Connection

Roberta Hunter Park / South Dade Trail
SW 117th Avenue

Miami, Florida | USA
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1. Trail Connection 2. Wide Curb Ramps 3. Wayfinding Signage 4. Public Plaza
Proposed enhancements would link the Curb ramps along the trail should be the ~ Wayfinding signage shall be used to A public plaza serves as a social space
existing Roberta Hunter Park and South same width as the trail.

orient users within the context of their that is open to the people.
Dade Trail at S. Dixie Highway and allow environment.
for a safe connection for bicyclists.

ROBERTA HUNTER PARK / SOUTH DADE TRAIL : . " Kimley-Horn
[ and Associates, Inc.



SAFETY AND MOBILITY

5. Overtown Greenway to Museum Park - Connecting existing facilities

Construction of a 2-way cycle track on NW 8th Street from NW 1st Avenue to east of US
1/Biscayne Boulevard would connect Overtown Greenway Phase 2 to Museum Park. A
proposed typical section for NW 8t Street consists of one lane in each direction, parking on
one side, and a protected two-way cycle track on the other side. Figure 5 shows a rendering
of a proposed typical section and the connection from Overtown Greenway Phase 2 to

Museum Park (in red).

Flgure 5 2- Way CycIeTrack Overtown Greenway to Museum Park
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SAFETY AND MOBILITY

6. MacArthur Causeway East Bridge - Connection between existing facilities

The east bridge on the MacArthur Causeway, beginning at Terminal Isle, is the missing link
for bicycle facilities from the causeway to the beach. The existing cross-section of the bridge
and high vehicular volumes do not allow for restriping of the lanes to create bike lanes. To
accommodate bicycle lanes on this bridge, reconstruction is needed. This should be
considered as a priority when the bridge is up for reconstruction. The red lines in Figure 6

illustrate this section of the causeway where bicycle facilities are needed.

Flgure 6. MacArthur' Causeway East Bridge
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7. NW 26t Street/Comstock Elementary — Connection between existing facilities

NW 26th Street does not connect between NW 18t Court and NW 17t Avenue. The
combination of this missing link and the proximity of Juan Pablo Duarte Park to Comstock
Elementary School provides an opportunity to connect the park, the school, and the
neighborhoods on both sides with a bicycle path. The red line in Figure 7 depicts the

approximate alignment of the recommended bicycle path.
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SAFETY AND MOBILITY

8. N Miami Avenue from N 5th Street to N 11th Street - Corridor treatment to serve key trip purpose

A road diet along N Miami Avenue would allow for the installation of a one-way

buffered/barriered cycle track. The typical section N Miami Avenue would be altered from

three southbound lanes with parking on one or both sides to two southbound lanes, parking

on one or both sides, and a buffered/barriered southbound cycle track on the east side. An

example of a buffered/barriered cycle track separated by a parking lane on a one-way street

is shown in photo A. The segment currently operates at LOS C and preliminary analysis

shows that it is expected to continue to operate at LOS C with the road diet. A rendering of

the recommended improvements along this corridor is shown in Figure 8. The

recommendations are consistent with the City of Miami plans depicted in photo B. FHWA

Request to Experiment is required for green bike lanes.
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Figure 8. Road Diet / Buffered Cycle Track / Colored Pavement

N Miami Avenue & NE 1st Avenue from N 11th Street to N 5th Street
Miami, Florida | USA
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SAFETY AND MOBILITY

9. NW 17t Street from NW 3rd Avenue to NW 7th Avenue - Corridor treatment to serve key trip

purpose

The removal of parking along one side of NW 17t Street from NW 3rd Avenue to NW 7th
Avenue would allow for the installation of bicycle lanes in both directions. This section of
NW 17th operates as a two-lane undivided roadway with parking on both sides, although
the pavement markings on the 38-foot cross-section are currently quite faded, as shown in
photo A, below. Nominal parking activity was observed along either side of this stretch of
NW 17t Avenue. The recommended improvement strategy designates one side of the
roadway for parking and creates space for bike lanes in each direction. A rendering of the
recommended improvements along this corridor is shown in Figure 8. FHWA Request to

Experiment is required for green bike lanes.
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Figure 9. Colored Bike Lane Pavement
NW 17th Street from NW 3rd Avenue to NW 7th Avenue

Miami, Florida | USA
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SAFETY AND MOBILITY

10. NW 17t Street from NW 7th Avenue to NW 9th Avenue - Corridor treatment to serve key trip

purpose

The removal of the centerline marking on NW 17t Street from NW 7th Avenue to NW 9th
Avenue would allow for the installation of advisory bike lanes in both directions. This
section of NW 17th operates as a two-lane undivided roadway with parking on either on or
both sides, as shown in photos A and B, below. The recommended improvement strategy
removes the centerline marking, implements advisory bike lanes, and designates parking on
both sides. A rendering of the recommended improvements along this corridor is shown in

Figure 8. FHWA Request to Experiment is required for advisory bike lanes.
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Figure 10. Advisory Bike Lane

NW 17th Street from NW 7th Avenue to Health
Miami, Florida | USA
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11. NW 4t Street from NW 8th Avenue to NW 14th Avenue - Marlins Stadium - Corridor treatment to

serve key trip purpose

NW 4th Street has the potential to serve as direct bike route from Downtown Miami to the
Marlins Stadium via the NW 5th Street bridge. The recommended improvement strategy
includes designated parking on both sides and advisory bike lanes on the 37-foot cross
section from NW 8th Avenue to NW 10th Avenue, shown in photo A and highlighted in blue in
Figure 11, and sharrows on the narrow sections from NW 10th Avenue to NW 14th Avenue,

shown in photo B and highlighted in yellow in Figure 11.

Flgure 11 NW 4th Street from NW 8th Avenue to NW 14t Avenue - Marllns Stadlum
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SAFETY AND MOBILITY

12. SW 16th Street from SW 107t Avenue to SW 94th Avenue - FIU - Corridor treatment to serve key

trip purpose

SW 16t Street runs straight into the heart of Florida International University’s campus at
SW 107t Avenue. The addition of bicycle lanes to this roadway would connect the campus
to the residential area to the east. The typical section of SW 16t Street consists of two 12-
foot lanes, with approximately 4 feet from the edge of pavement to the nearest object
(typically a mailbox), and 18 feet from the edge of pavement to the front of sidewalk, as
shown in photo A. Although, the 24-foot existing pavement does not allow for the addition
of bike lanes, reconstruction of this roadway with an additional few feet on each side seems
to be plausible. Figure 12 shows the alignment of this roadway in relation to FIU and the

surrounding residential area.
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SAFETY AND MOBILITY

13. Brickell Key Drive Bridge - Corridor treatment to serve key trip purpose

The Brickell Key Drive bridge serves as the only link from Downtown Miami/Brickell to the
predominantly residential Brickell Key. Currently the bridge has two lanes in each direction,
shared lane markings (sharrows) on the outside lanes, and unprotected sidewalks on both
sides, as seen in photo A. During a recent resurfacing project, the maintenance of traffic plan
included converting one side of the bridge into a two-lane two-way section while the other
side was closed, as seen in photo B. With this in mind, the recommended improvement plan
consists of a road diet for the bridge, converting the two lanes in each direction to one lane
in each direction with the addition of barriers or delineators and wider the sidewalks, as is

roughly depicted in Figure 13.
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14. Brickell to Health District - Corridor treatment to serve key trip purpose

One of the most common bicycle trip purposes in Miami-Dade County is from the residential
buildings in Brickell to the workplaces, schools, and medical offices in the Health District.
Currently there are bike lanes on SW 15t Road in the Brickell area, on SW 2nd Avenue up to
SW 8th Street, and on NW 1st Place from NW 11t Terrace to NW 14t Street. The
recommended improvements on NW 17t Street previously mentioned in this study will
provide bicycle facilities on the northern end of this route. Figure 14, on the next page,
depicts the premium route for this trip purpose and the existing and recommended facilities
along the route. It is recommended that the segments highlighted in red be considered for
installation of bike lanes. If bike lanes on these segments are found to not be feasible, then
the application of sharrows should be considered. An important part of this route is the NW
2nd Avenue bridge over the Miami River. The cross-section of the bridge consists of 6.5 feet
of sidewalk and 24 feet of pavement in each direction with a just under 7-foot raised/open-
grate median in the middle, as seen in photo A. With the existing cross-section and the
open-grate median on the span of the drawbridge (photo B), bicycle lanes are not feasible

without reconstruction.
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Existing Bike Lanes

Install Bike Lanes/Sharrows
Other Recommended Project Sites

Install Bike Box

Figure 14. Corridor Bicycle Treatments - Brickell to Health District
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15. Downtown Miami Buffered/Barriered Bike Lane Network - Corridor treatment to serve key trip
purpose

The one-way pairs of Downtown Miami provide the opportunity for a network of one-way
buffered or barriered bike lanes, depending on the segment’s cross-section. Photo A shows
and example of a buffered one-way cycle track in Long Beach, CA. Similarly, photo shows a
barriered one-way cycle track in Long Beach, Ca. The four proposed roadways - N 5th Street,
N 6th Street, N Miami Avenue, and NE 1st Avenue - are highlighted in Figure 15. All four
roadways currently have AADT’s less than 7,000 vehicles per day and operate at LOS C.
FHWA Request to Experiment is required for green bike lanes.
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Figure 15. Downtown Miami Buffered/Barriered Bike Lane Network
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16. Pine Tree Drive - Miami Beach - Corridor treatment to serve key trip purpose

Pine Tree Drive serves as a major north/south corridor through the residential area of
Miami Beach from Dade Boulevard to W 63rd Street. The majority of the four-lane stretch
from Dade Boulevard to W 51st Street has on-street parking on either one or both sides of
the street. At W 51st Street, the corridor splits into two-lane one-way pairs - northbound
Pine Tree Drive and southbound La Gorce Drive. Based on the existing geometry and speeds
along the corridor, the recommended improvements for this corridor include green bike
lanes on the southern portion of the corridor, which will require widening, either green
bikes lanes or advisory bike lanes on the central portion, and bicycle boulevards through
the one-way pair portion of the corridor, as shown in Figure 16. FHWA Request to

Experiment is required for green bike lanes.

Implement
Elcytlﬂ Boulevards ‘

" Install Green Bike -
Lanes or Advisory
Bike Lanes 4
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|gure 16. P| Tree Drive - Miami Beach
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SAFETY AND MOBILITY

17. S 1st Street from SW 17t Avenue to Biscayne Boulevard - Corridor treatment to serve key trip

purpose

The plans for a current FDOT reconstruction project include installing bike lanes on SW 1st
Avenue west of SW 17th Avenue. As stated in the previous section of this study, S 1st Street is
a one-way eastbound road with on-street parking on one or both sides of the roadway from
SW 17th Street to Biscayne Boulevard with the exception of the segment over the Miami
River which is four lanes without parking. The corridor serves from three to sixteen bus
routes at any point between the limits identified. The recommended improvement strategy
for this corridor is to convert one of the travel lanes into a shared bus and bike lane. The
corridor currently operates at either LOS C or LOS D and preliminary analysis shows that it
is expected to continue to operate at LOS C or LOS D with one fewer general travel lanes. A
similar type facility with adjacent on-street parking is shown in photo A. Figure 17 shows a
sketch of the layout of the shared bus and bike lane for the most common cross-section of
the corridor which includes parking on both sides. Note, this is not the recommended

design for all sections of the corridor.
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Parking Shared Bus and Parking
Lane Travel Lanes Bike Lane Lane

Figure 17. Shared Bus and Bike Lane - S 1st Street
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18. MacArthur Causeway, East of Watson Island to Bridge Road - /nnovative enhancement of an

existing facility

Installing a buffer between the motor vehicle travel lanes and the bike lanes on the
MacArthur Causeway from Watson Island to Bridge Road would enhance the safety of
bicyclists using existing bike lanes, shown in photo A. This can be accomplished during the
causeway'’s next resurfacing project by narrowing each of the travel lanes in both directions
by a foot to create a three foot buffer, as depicted in Figure 18 on the next page. FHWA

Request to Experiment is required for green bike lanes.
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Figure 18. Buffered Bike Lane/Colored Pavement

MacArthur Causway

East of Watson Island to Bridge Road
Miami Beach, Florida | USA
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Narrow center and outside travel
lanes to allow for a 3’ buffer between
the motor vehicle travel lanes and
the bicycle lane in each direction.

2. Buffered Bike Lane

A buffered bike lane provides a more
protected and comfortable space for
cyclists. May have to transition out of
buffer at intersections.

3. Green Colored Pavement

Green colored pavement may be used within a bicycle lane or within an extension of a bicycle lane to enhance
the conspicuity of the bicycle lane or extension. Green colored pavement is a supplement to other pavement
markings that are required for the designation of a bicycle lane. The use of green colored pavement for the entire
length of the bicycle lane is consistent with the FHWA Interim Approval for the use of green colored pavement.

MacARTHUR CAUSWAY
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SAFETY AND MOBILITY

19. SR A1A and 96t Street - /nnovative enhancement of an existing facility

A newly implemented southbound bike lane begins at the departure of the intersection of
SR A1A/Harding Avenue and 96th Street, aligned with the southbound right-turn lane, as
shown in photo A. The recommended improvement for this intersection is to install an
“Except Bicycles” supplemental plaque to the “Right Lane Must Turn Right” sign assembly
adjacent to the southbound right-turn lane, as depicted in Figure 19, to allow bicyclists to

travel straight through the intersection from the right-most lane.

EXCEPT
[BICYCLES

Figure 19. SR A1A and 96t Street
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APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCLE

SAFETY AND MOBILITY

20. Snake Creek Trail at I-95/SFRC Crossing - /nnovative enhancement of an existing facility

Improve the existing Snake Creek Trail underpass at 1-95 by lowering the trail surface to
improve the vertical clearance. Currently, the underpass consists of a series of descending
steps as the trail approaches the interstate from each side, as shown in photo A. These steps
should be removed to create a more gradual vertical slope. A retaining wall design can be
used to meet elevation challenges. The underpass design (examples shown in Figure 20)

allows for bicyclist energy conservation when compared to the alternative of an overpass

design.
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Figure 20. Trail Underpass

Snake Creek
I-95 and SFRC Crossing
Miami, Florida | USA
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1. Vertical Clearance Improvements 2. Retaining Wall “Dutch Principle”
Improve vertical clearance through Use retaining wall design to meet Underpass design allows for bicyclist
lowering the trail surface. elevation challenges. energy conservation when compared

to overpass design.
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APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCLE

SAFETY AND MOBILITY

21. S Miami Avenue and S 26t Road - Enhancement of a planned facility

There are currently bike lanes on S Miami Ave from S 15t Road to S 25t Road and Miami-
Dade County has plans to continue the bike lanes down the S 26t Road. Additionally, an
FDOT project for S 26th Road includes the installation of bike lanes east of Miami Avenue.
These two bicycle lane projects eliminate some of the missing bicycle facility links between
the Brickell area and the Rickenbacker Causeway. It would be beneficial to provide a safer
way for cyclists traveling southbound on Miami Avenue to make a left-turn at this multi-
lane signalized intersection, as it is the junction of these two bicycle lane projects. The
recommended improvement strategy for this intersection consists of installing a two-stage
turn queue box and supporting signage, as depicted in Figure 21 on the next page. The
queue box would be located at approximately the same location as the cyclists seen in photo

A, below.
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Figure 21. Two-5Stage Turn Queue Box
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1. Two-Stage Turn Queue Box

A two-stage turn queue box is a designated
area at an intersection intended to provide bi-
cyclists a place to wait for traffic to clear before
proceeding in a different direction of travel. A
two-stage turn queue box is most commonly
used for left turns on multi-lane roadways.

A bicycle symbol shall be placed in the two-
stage turn queue box oriented in the direction
in which bicyclists enter the box, along with
an arrow showing the direction of turn. Green
color pavement may be used within the two-
stage turn queue box.

2.R10-6A Street Sign

A“Stop Here On Red”
sign should be post
mounted to reinforce
observance of the stop
bar.

3. Green Color Pavement

Green colored pavement may be used
within a bicycle lane or within an
extension of a bicycle lane to enhance
the conspicuity of the bicycle lane or
extension. Green colored pavement
is a supplement to other pavement
markings that are required for the
designation of a bicycle lane. The
use of green colored pavement for
the entire length of the bicycle lane
is consistent with the FHWA Interim
Approval for the use of green colored
pavement.
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SAFETY AND MOBILITY

22. SW 67th Avenue and SW 85t Street - Snapper Creek Phase 2 - Enhancement of a planned facility

To connect the proposed Snapper Creek Phase 2 to Snapper Creek Drive/SW 85th Street and
the residential areas to the east, a trail connection is needed. SW 85th Street does not
connect to SW 67t Avenue for motor vehicle traffic, as seen in photos A and B. The
recommended improvement strategy at this intersection includes providing a trail
connection that will provide a link to SW 85th Street while still restricting motor vehicle
traffic, installing Rectangular Rapid Flashing Beacons (RRFBs) at the trail crossing, and
using zig-zag pavement markings on SW 67th Avenue as advanced warning of the trail

crossing. A rendering of the recommended improvements is included in Figure 22.
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Figure 22. Trail Crossing/Zig-Zag Pavement Marking}

Snapper Creek Trail - Segment B
SW 67th Avenue & SW 85th Street
Miami, Florida | USA
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SW85TH ST

1. Shared-Use Path 2. Rectangular Rapid Flashing Beacon 3. Bollards 4. Zig-Zag Pavement Marking ‘
Proposed enhancements would link  Rectangular Rapid Flashing Beacons A trail connection with bollards will  This unique pavement marking provides
Dixie Highway / M Path to Dante (RRFBs) are crossing signals that notify  provide a link to SW 85th Street that motorists with an additional warning of
Fascell Park and Red Road Linear motorists with an alternating wig-wag restricts motor vehicle traffic. an upcoming crossing.
Park. flashing pattern when activated.
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SAFETY AND MOBILITY

23. Allapattah Metrorail Station - Enhancement of Bike Access to Transit

It is important to provide bicycle access to major transit centers, including Metrorail
stations. Plans are underway to install sharrows on NW 36t Street and NW 12t Avenue, the
two major roadways adjacent to the Allapattah Metrorail Station. To enhance the access to
this station it is recommended to install bicycle parking directional signage at the station
entrance, sharrows on the southbound bus driveway at the station, and sharrows along NW

33rd Street just south of the station, as shown in Figure 23.

Planned Sharrows

Recommended Sharrows

Flgure 23 Blcycle Access AIIapattah Metrorall Statlon
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SAFETY AND MOBILITY

24. Coconut Grove Metrorail Station - Enhancement of Bike Access to Transit

A major component of integrating these two modes of transportation is providing ample
and secure bicycle parking at transit facilities. The recommended improvement strategy at
the Coconut Grove Metrorail station includes creating a bicycle parking depot at the east
end of the main level of the station. Figure 24 depicts the location of the proposed depot and

an example of bicycle parking at a transit station.

Flgure 24, B|cycle Parklng Depot - Coconut Grove Metrorall Station
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APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYCLES

SAFETY AND MOBILITY

25. Hialeah Metrorail Station - Enhancement of Bike Access to Transit

The entrances to the Hialeah Metrorail Station are located at its east and west ends,
adjacent to signalized intersections. Currently pedestrians and bicyclists entering the
station from these intersections must travel along the sidewalks along 20t Street before
entering the station. The recommended improvement strategy consists of creating public
plazas at the entrances at each end to allow for more open and immediate access to the

station from the intersections, as shown in Figure 25.

Flgure 25. Public Plaza Entrances Hlaleah Metrorall Station
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STRATEGIES TO IMPROVE BICYCL‘

SAFETY AND MOBILITY

26. Douglas Road Metrorail Station - Enhancement of Bike Access to Transit

The pedestrian overpass over S Dixie Highway/US 1 adjacent to the Douglas Road Metrorail
Station provides more direct access between the station and the southern side of US 1;
however, the stairs at each end of the overpass present an obstacle for bicycles. It is
recommended to install rails or channels on the edges of the stairways of the overpass and
the station to make it easier to walk bikes up and down the stairs. Figure 26 depicts the

location of the overpass and examples of rails and channels on stairs for bicycles.

w2 | T -

Flgure 26. Blcycle Stair Rails/Channels - Douglas Road Metrorall Station
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Bike Barometer

The installation of bike barometers along key bicycle corridors throughout Miami-Dade
County is on the recommended encouragement tools. A bike barometer counts the number
of bicycles that pass the device each day and can display varied information such as the
daily count, the total so far this year, and last year’s total count. Because it displays real-
time count information that is highly visible by both cyclists and motorists, it raises the

awareness of cycling in an area.

There are several types of bike barometer counting technologies available including
infrared sensors, inductive loops, and pneumatic hoses. Infrared sensors detect body
temperature and count each time a warm, moving object passes - including bicyclists,
pedestrians, runners, and skateboarders. The use of infrared sensors for bike barometers
without the aid of other technologies is only recommended for bicycle-exclusive facilities
where other types of users are not expected to travel. For inductive loops, the presence of a
metal bicycle breaks the magnetic field and sends a signal to the counter, similar to
inductive loop detectors at signalized intersections. The combination of infrared sensors
and inductive loops can count multiple types of users while still identifying bicycle-use. The
pneumatic hoses send a radio signal to the counter that is created from the change of
pressure when bicycle rolls over the hoses. Pneumatic hoses are not recommended for
application in Miami-Dade County as many locations within the county that experience high
bicycle-use also have high pedestrian-use and these hoses may be seen as tripping hazard
for pedestrians.

It is recommended that bike barometers only be placed in locations with established bicycle
use. A low count that would be displayed on a facility with insignificant use would not have
the desired outcome of awareness and encouraging more cycling in the area. A list of
recommended installation locations in Miami-Dade County is provided below.

[-n Kimley-Horn
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e Entrance to the Rickenbacker Causeway - near the toll plaza with inductive loop or

combination of infrared sensor and inductive loop

¢ Venetian Causeway - west of Miami Beach, preferably east of the first intersection
on Belle Isle
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APPLICATION OF INNOVATIVE
STRATEGIES TO IMPROVE BICYC

SAFETY AND MOBILITY

Online Bicycle Registration
The development of an online bicycle registration program for the residents of Miami-Dade
County is one of the recommended enforcement tools. A bicycle registration program can
significantly reduce bicycle theft and aid police in theft recovery. The Miami-Dade Police
Department (MDPD) currently has a Bicycle Registration program in place; however, the
program requires bicycle owners to fill out a form and mail it in or drop it off at a MDPD
district station. Creating an online system would make registration more seamless and user-

friendly.

The MPDP Bike Registration program relies on the manufacturer’s serial number.
Successful online bike registration programs in other municipalities include either
engraving of a registration number on the bike or decals for owners to affix to their bikes. It
is recommended that the Miami-Dade program include a decal or engraving to identify
registered bicycles. Additionally, the registration program should include collaboration with
local bike shops to encourage participation in the program and to ensure that they do not to
repair, buy, or resell bikes that may be stolen.

Bicycle Program Progress Report
To supplement bicycle count information, a bi-annual bicycle program progress report is
one of the recommended evaluation tools. Copenhagen’s Bicycle Account includes
information on the current status, initiatives, and benefits of the city’s bicycle program. The
current status of the program is based on survey responses from cyclists on the
performance of the city’s bicycle program, data relating to cycling levels, types and amounts
of facilities, trip purposes, safety, and cyclist characteristics. Although the survey
interviewees were randomly selected, only the responses from cyclists - defined as “a
person for whom the bicycle is either the preferred mode of transport or a person who uses
a bicycle a minimum of once a week” - were used for certain tracking purposes, while
responses from cyclists versus non-cyclists were used for other data comparisons. The
Bicycle Account should be studied and used as a model for developing the bicycle program

progress report for Miami-Dade County. Key information that should be included are:
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e Survey of cyclists’ satisfaction with different aspects of the bicycle program, safety

concerns, and residents’ attitudes towards cycling
o Key figures on bicycle use, safety, and facilities with targeted goals for the future
¢ Information on future bicycle facilities and innovations within the county

e Benefits of cycling, including health, economic, and pollution statistics

The goals of this type of bi-annual report for Miami-Dade County are to track progress
related to all things cycling, hold the stakeholders accountable for the future goals set forth
in the report, and inspire the county’s residents to become more involved in the program
and bike more frequently.
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APPENDIX A:
Bicycle Facilities and the MUTCD
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Description of Bicycle Facilities

Status in the FHWA's Manual on Uniform Traffic Control
Devices (MUTCD)

Are FHWA
Experiments in

Progress?
Signs and Markings
Bike Lanes
Conventional bike lanes Can be implemented at present time
Continuation of bike lanes up to intersections Can be implemented at present time
Dashed bike lanes through intersections Can be implemented at present time
U . . Interim approval has been granted. Requests to use green colored Yes
se of green pavement markings for bike lanes . T
and cycle tracks within intersections pavement need to t.:omply with the provisions of Paragraphs 14
through 22 of Section 1A.10
Green bike lanes at conflict points such as Interim approval has been g.ranted. Requgsts to use green colored Yes
heavy turning and merging locations pavement need to t.:omply with the provisions of Paragraphs 14
through 22 of Section 1A.10
Green bike lanes or green behind bike lane Interim approval has been g.ranted. Requgsts to use green colored Yes
symbols and arrows pavement need to t.:omply with the provisions of Paragraphs 14
through 22 of Section 1A.10
. Can be implemented at present time if signs and pavement markings
Contraflow bike lanes that are compliant with the MUTCD are used
Experimental if bike lane markings are used, but can be implemented Yes
Combined bike lane/turn lane at the present time if Shared Lane Markings are used instead of bike
lane markings
Dashed bike lanes on narrow roadways This treatment is currently experimental Yes
(advisory bike lanes)
. Can be implemented at present time if pavement markings that are Yes
Buffered bike lanes compliant with the MUTCD are used
Bike lanes between traffic lanes on approaches|Can be implemented at present time
to lane drop conditions
Bike lanes on left-hand side of one-way streets Can be implemented at present time
Cycle Tracks
Protected cycle tracks, both one-way and two- |Not a traffic control device, so no MUTCD restriction on its use
way bicycle facilities
Raised cycle tracks, both one-way and two-way|Not a traffic control device, so no MUTCD restriction on its use
bicycle facilities
Cycle track two-stage signalized left turn with  |Can be implemented at present time if signs and pavement markings
bike queuing space that are compliant with the MUTCD are used
Merging cycle track users with turn lanes in Can be implemented at present time if signs and pavement markings
advance of high volume turn locations, allowing |that are compliant with the MUTCD are used
bicyclists to make a through movement at the
intersection in order to reduce conflicts with the
turning traffic
Truncated cycle track (ramp down to bike lane [Not a traffic control device, so no MUTCD restriction on its use
or shared right-turn lane)
Other Signs and Markings
Shared lane markings Can be implemented at present time
Bike boxes with advanced stop lines for motor [Currently is experimental; more research data is needed before a final Yes
vehicles and no-turn-on-red restrictions on the |decision can be made regarding this application
approach
Accommodating two-stage "delayed"” left turns |Can be implemented at present time if signs and pavement markings
at signalized intersections via pavement that are compliant with the MUTCD are used
markings and signal detection
Can be implemented at present time if signs and pavement markings Yes

Bike route wayfinding and marking system

that are compliant with the MUTCD are used, but currently is
experimental if a non-compliant sign or marking is used

Rotated bicycle symbols in bike lanes at
intersections and driveways oriented towards
turning or entering motorists

Can be implemented at present time

Defining orange pavement markings for
temporary traffic control usage to draw
attention to the changed conditions, including
for bike lanes, pedestrian crosswalks, yield
markings, etc.

Not allowed by the MUTCD; no experiments are being conducted
regarding this treatment




Defining unique, high-visibility pavement
markings for bicycles and pedestrians (similar
to Swiss usage of yellow for bike lanes and
pedestrian crosswalks)

Not allowed by the MUTCD; no experiments are being conducted
regarding this treatment

Active warning beacon for a bike boulevard

Can be implemented at present time

Signals
Bicycle traffic signal indications Bike symbols on traffic signal displays are currently experimental Yes
Bicycle traffic signal phasing at signalized Can be implemented at present time if circular indications are used
intersections (such as protected lagging right  |for the bicycle signal with a "BIKE SIGNAL" sign adjacent to the
turns for motorists made after through signal face
movement bicycle traffic)
Bikes can be assisted in crossing a roadway by a pedestrian hybrid Yes

Hybrid beacon for bike boulevard or other bike
route crossing

beacon type of device at the present time, but bike symbols on traffic
signal displays are currently experimental

Signal detection for bicycles

Can be implemented at present time

Right-turn-on-red motor vehicle restrictions

Can be implemented at present time

Other Treatments

Separation of travel modes on shared-use
paths

Can be implemented at present time

Railing separating bicyclists and pedestrians at
cycle tracks approaching signalized
intersections

Not a traffic control device, so no MUTCD restriction on its use

Convex mirrors at signalized intersections to
reduce "right hook" type crashes

Not a traffic control device, so no MUTCD restriction on its use

Bike routes on lower volume parallel roadways

Not a traffic control device, so no MUTCD restriction on its use

Median or refuge islands for bikeway crossings

Not a traffic control device, so no MUTCD restriction on its use
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APPENDIX B:
Data Collection and Analysis
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Segment Counts



R.J. Behar & Company

! Site Code: Seg 1
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 3 Ave and NW 7 Ave

Date Start: 23-May-13

Eastbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 0 0 2 8 5 3 2 0 1 0 0 0 0 0 21
01:00 0 0 0 3 9 2 1 0 0 0 0 0 0 0 15
02:00 0 0 1 2 1 0 0 1 0 0 0 0 0 0 5
03:00 0 0 0 5] 2 1 0 0 0 0 0 0 0 0 8
04:00 0 0 2 0 2 3 0 0 0 0 0 0 0 0 7
05:00 0 0 0 3 5 3 0 0 0 0 0 0 0 0 11
06:00 1 0 2 16 6 10 2 0 0 0 0 0 0 0 37
07:00 4 5 14 27 23 23 4 2 0 0 0 0 0 0 102
08:00 3 0 11 12 25 8 7 1 0 0 0 0 0 0 67
09:00 2 4 8 13 24 11 1 0 0 0 0 0 0 0 63
10:00 2 0 3 15 21 11 1 1 0 0 0 0 0 0 54
11:00 3 0 7 10 27 13 5 3 0 0 0 0 0 0 68
12 PM 4 2 10 23 28 19 7 1 1 0 0 0 0 0 95
13:00 2 1 6 19 39 15 2 2 0 0 0 0 0 0 86
14:00 2 1 10 31 35 16 3 0 0 0 0 0 0 0 98
15:00 5 0 7 29 39 14 7 0 1 0 0 0 0 0 102
16:00 0 0 3 25 34 15 6 1 1 0 0 0 0 0 85
17:00 4 0 2 29 31 21 9 0 0 1 0 0 0 0 97
18:00 1 2 5 20 24 15 6 1 0 0 0 0 0 0 74
19:00 0 2 8 22 20 12 1 2 0 0 0 0 0 0 67
20:00 1 0 4 11 21 9 1 1 0 0 0 0 0 0 48
21:00 0 0 4 10 17 10 8] 1 0 0 0 0 0 0 45
22:00 0 0 3 15 12 8 3 0 1 0 0 0 0 0 42
23:00 0 0 7 9 9 7 2 0 0 0 0 0 0 0 34
Total 34 17 119 357 459 249 73 17 5 1 0 0 0 0 1331
Grand 34 17 119 357 459 249 73 17 5 1 0 0 0 0 1331
Total
15th Percentile : 26 MPH
50th Percentile : 32 MPH
85th Percentile : 38 MPH
95th Percentile : 42 MPH
Stats Mean Speed(Average) : 32 MPH
10 MPH Pace Speed : 26-35 MPH
Number in Pace : 816
Percent in Pace : 61.3%
Number of Vehicles > 55 MPH : 1
Percent of Vehicles > 55 MPH : 0.1%
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R.J. Behar & Company

! Site Code: Seg 1
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 3 Ave and NW 7 Ave

Date Start: 23-May-13

Westbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 1 1 3 5 9 6 4 0 0 0 0 0 0 0 29
01:00 1 0 1 5] B 1 1 0 0 0 0 0 0 0 12
02:00 0 1 1 1 1 0 1 0 0 0 0 0 0 0 5
03:00 0 0 2 1 1 0 0 0 0 0 0 0 0 0 4
04:00 0 1 0 3 2 0 1 0 0 0 0 0 0 0 7
05:00 1 1 4 4 6 5 0 0 0 0 0 0 0 0 21
06:00 1 1 5 16 19 10 2 0 0 0 0 0 0 0 54
07:00 2 1 22 47 23 11 1 0 0 0 0 0 0 0 107
08:00 4 3 22 23 26 7 1 0 0 0 0 0 0 0 86
09:00 0 2 7 18 23 6 1 3 0 0 0 0 0 0 60
10:00 4 2 4 19 15 8 1 1 0 0 0 0 0 0 54
11:00 3 5 9 12 30 12 4 0 0 0 0 0 0 0 75
12 PM 1 2 4 24 19 7 2 1 0 0 0 0 0 0 60
13:00 3 0 12 18 17 14 1 1 1 0 0 0 0 0 67
14:00 2 1 11 31 34 14 3 1 0 0 0 0 0 0 97
15:00 3 2 13 33 34 23 6 0 0 0 0 0 0 0 114
16:00 1 3 8 29 25 16 5 1 0 0 0 0 0 0 88
17:00 2 2 14 23 36 24 5] 0 0 0 0 0 0 0 106
18:00 5 2 9 21 18 9 1 2 0 0 0 0 0 0 67
19:00 1 0 8 13 21 8 8] 3 0 0 0 0 0 0 57
20:00 3 4 7 20 19 9 0 1 0 0 0 0 0 0 63
21:00 0 2 10 18 8 2 0 0 0 0 0 0 0 0 40
22:00 0 3 5 9 8 7 1 2 0 0 0 0 0 0 35
23:00 0 0 3 9 11 4 1 0 0 0 0 0 0 0 28
Total 38 39 184 402 408 203 45 16 1 0 0 0 0 0 1336
GTrz'l‘;l 38 39 184 402 408 203 45 16 1 0 0 0 0 0 1336

15th Percentile : 24 MPH

50th Percentile : 31 MPH

85th Percentile : 37 MPH

95th Percentile : 40 MPH

Stats Mean Speed(Average) : 30 MPH

10 MPH Pace Speed : 26-35 MPH

Number in Pace : 810

Percent in Pace : 60.6%

Number of Vehicles > 55 MPH : 0

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 1
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 3 Ave and NW 7 Ave

Date Start: 23-May-13
Eastbound, Westbound ate Star ay

Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 1 1 5 13 14 9 6 0 1 0 0 0 0 0 50
01:00 1 0 1 8 12 3 2 0 0 0 0 0 0 0 27
02:00 0 1 2 3 2 0 1 1 0 0 0 0 0 0 10
03:00 0 0 2 6 B 1 0 0 0 0 0 0 0 0 12
04:00 0 1 2 3 4 3 1 0 0 0 0 0 0 0 14
05:00 1 1 4 7 11 8 0 0 0 0 0 0 0 0 32
06:00 2 1 7 32 25 20 4 0 0 0 0 0 0 0 91
07:00 6 6 36 74 46 34 5 2 0 0 0 0 0 0 209
08:00 7 3 33 35 51 15 8 1 0 0 0 0 0 0 153
09:00 2 6 15 31 47 17 2 3 0 0 0 0 0 0 123
10:00 6 2 7 34 36 19 2 2 0 0 0 0 0 0 108
11:00 6 5 16 22 57 25 9 3 0 0 0 0 0 0 143
12 PM 5 4 14 47 47 26 9 2 1 0 0 0 0 0 155
13:00 5 1 18 37 56 29 3 3 1 0 0 0 0 0 153
14:00 4 2 21 62 69 30 6 1 0 0 0 0 0 0 195
15:00 8 2 20 62 73 37 13 0 1 0 0 0 0 0 216
16:00 1 3 11 54 59 31 11 2 1 0 0 0 0 0 173
17:00 6 2 16 52 67 45 14 0 0 1 0 0 0 0 203
18:00 6 4 14 41 42 24 7 3 0 0 0 0 0 0 141
19:00 1 2 16 85 41 20 4 5 0 0 0 0 0 0 124
20:00 4 4 11 31 40 18 1 2 0 0 0 0 0 0 111
21:00 0 2 14 28 25 12 8] 1 0 0 0 0 0 0 85
22:00 0 3 8 24 20 15 4 2 1 0 0 0 0 0 7
23:00 0 0 10 18 20 11 3 0 0 0 0 0 0 0 62
Total 72 56 303 759 867 452 118 33 6 1 0 0 0 0 2667
GTrz'l‘;l 72 56 303 759 867 452 118 33 6 1 0 0 0 0 2667

15th Percentile : 25 MPH

50th Percentile : 31 MPH

85th Percentile : 38 MPH

95th Percentile : 42 MPH

Stats Mean Speed(Average) : 31 MPH

10 MPH Pace Speed : 26-35 MPH

Number in Pace : 1626

Percent in Pace : 61.0%

Number of Vehicles > 55 MPH : 1

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

Site Code: Seg 1
NW 17 St between
NW 3 Ave and NW 7 Ave

6861 SW 196th Avenue, Suite 302
Pembroke Pines, Fl 33332

Date Start: 23-May-13

Start 23-May-13
Time Thu Eastboun Westboun Total
12:00 AM 21 29 50
01:00 15 12 27
02:00 5 5 10
03:00 8 4 12
04:00 7 7 14
05:00 11 21 32
06:00 37 54 91
07:00 102 107 209
08:00 67 86 153
09:00 63 60 123
10:00 54 54 108
11:00 68 75 143
12:00 PM 95 60 155
01:00 86 67 153
02:00 98 97 195
03:00 102 114 216
04:00 85 88 173
05:00 97 106 203
06:00 74 67 141
07:00 67 57 124
08:00 48 63 111
09:00 45 40 85
10:00 42 35 77
11:00 34 28 62
Total 1331 1336 2667
Percent 49.9% 50.1%
AM Peak 07:00 07:00 07:00
Vol. 102 107 209
PM Peak 15:00 15:00 15:00
Vol. 102 114 216
Grand Total 1331 1336 2667
Percent 49.9% 50.1%
ADT ADT 2,667 AADT 2,667
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R.J. Behar & Company

! Site Code: Seg 2
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 7 Ave and NW 10 Ave

Date Start: 23-May-13

Eastbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 5 6 8 7 3 0 0 0 0 0 0 0 0 0 29
01:00 3 4 0 11 2 0 0 0 0 0 0 0 0 0 20
02:00 0 0 3 2 2 0 0 0 0 0 0 0 0 0 7
03:00 4 0 2 0 0 0 0 0 0 0 0 0 0 0 6
04:00 4 7 1 2 2 0 0 0 0 0 0 0 0 0 16
05:00 7 13 11 6 1 0 0 0 0 0 0 0 0 0 38
06:00 17 38 30 15 1 0 0 0 0 0 0 0 0 0 101
07:00 44 52 50 25 8 2 0 0 0 0 0 0 0 0 181
08:00 44 48 49 27 9 0 0 0 0 0 0 0 0 0 177
09:00 39 44 40 27 4 0 0 0 0 0 0 0 0 0 154
10:00 31 42 35 18 4 1 0 0 0 0 0 0 0 0 131
11:00 B85 39 35 20 8 1 0 0 0 0 0 0 0 0 138
12 PM 39 39 35 19 3 0 0 0 0 0 0 0 0 0 135
13:00 40 45 41 25 3 0 0 0 0 0 0 0 0 0 154
14:00 31 56 36 12 7 0 0 0 0 0 0 0 0 0 142
15:00 41 40 45 14 4 0 0 0 0 0 0 0 0 0 144
16:00 31 26 45 24 3 0 0 0 0 0 0 0 0 0 129
17:00 13 16 85) 24 7 0 0 1 0 0 0 0 0 0 96
18:00 17 15 26 27 10 1 0 0 0 0 0 0 0 0 96
19:00 9 14 22 17 7 1 0 0 0 0 0 0 0 0 70
20:00 11 12 11 13 6 0 0 0 0 0 0 0 0 0 53
21:00 11 9 11 8 4 0 0 0 0 0 0 0 0 0 43
22:00 11 12 14 10 3 0 0 0 0 0 0 0 0 0 50
23:00 8 8 14 13 B 0 0 0 0 0 0 0 0 0 46
Total 495 585 599 366 104 6 0 1 0 0 0 0 0 0 2156
Grand 495 585 599 366 104 6 0 1 0 0 0 0 0 0 2156
Total
15th Percentile : 10 MPH
50th Percentile : 20 MPH
85th Percentile : 28 MPH
95th Percentile : 31 MPH
Stats Mean Speed(Average) : 20 MPH
10 MPH Pace Speed : 16-25 MPH
Number in Pace : 1184
Percent in Pace : 54.9%
Number of Vehicles > 55 MPH : 0
Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 2
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 7 Ave and NW 10 Ave

Date Start: 23-May-13

Westbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 7 5 7 3 2 0 0 0 0 0 0 0 0 0 24
01:00 4 5 0 2 0 0 0 0 0 0 0 0 0 0 11
02:00 0 2 2 1 0 0 0 0 0 0 0 0 0 0 5
03:00 2 2 0 0 0 0 0 0 0 0 0 0 0 0 4
04:00 4 2 2 1 2 0 0 0 0 0 0 0 0 0 11
05:00 4 7 7 4 0 0 0 0 0 0 0 0 0 0 22
06:00 12 21 18 8 4 0 0 0 0 0 0 0 0 0 63
07:00 30 27 34 12 3 0 0 0 0 0 0 0 0 0 106
08:00 35 34 36 8 2 0 0 0 0 0 0 0 0 0 115
09:00 51 29 23 14 4 0 0 0 0 0 0 0 0 0 121
10:00 25 42 27 12 2 0 0 0 0 0 0 0 0 0 108
11:00 38 46 26 22 3 2 0 0 0 0 0 0 0 0 137
12 PM 46 40 21 12 5 1 1 0 0 0 0 0 0 0 126
13:00 46 40 35 14 7 0 0 0 0 0 0 0 0 0 142
14:00 34 51 32 16 6 0 0 0 0 0 0 0 0 0 139
15:00 30 55 27 17 4 0 0 0 0 0 0 0 0 0 133
16:00 31 49 33 12 7 1 0 0 0 0 0 0 0 0 133
17:00 30 33 29 18 7 5 0 0 0 0 0 0 0 0 122
18:00 23 28 20 6 2 2 1 0 0 0 0 0 0 0 82
19:00 16 15 14 7 2 0 0 0 0 0 0 0 0 0 54
20:00 19 12 6 8 3 0 0 0 0 0 0 0 0 0 48
21:00 12 8 6 4 1 1 0 0 0 0 0 0 0 0 32
22:00 14 12 6 4 1 2 0 0 0 0 0 0 0 0 39
23:00 3 5 8 10 1 0 0 0 0 0 0 0 0 0 27
Total 516 570 419 215 68 14 2 0 0 0 0 0 0 0 1804
Grand 516 570 419 215 68 14 2 0 0 0 0 0 0 0 1804
Total
15th Percentile : 8 MPH
50th Percentile : 19 MPH
85th Percentile : 26 MPH
95th Percentile : 30 MPH
Stats Mean Speed(Average) : 18 MPH
10 MPH Pace Speed : 16-25 MPH
Number in Pace : 989
Percent in Pace : 54.8%
Number of Vehicles > 55 MPH : 0
Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 2
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 7 Ave and NW 10 Ave

Date Start: 23-May-13
Eastbound, Westbound ate Star ay

Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 12 11 15 10 5 0 0 0 0 0 0 0 0 0 53
01:00 7 9 0 13 2 0 0 0 0 0 0 0 0 0 31
02:00 0 2 5 3 2 0 0 0 0 0 0 0 0 0 12
03:00 6 2 2 0 0 0 0 0 0 0 0 0 0 0 10
04:00 8 9 3 3 4 0 0 0 0 0 0 0 0 0 27
05:00 11 20 18 10 1 0 0 0 0 0 0 0 0 0 60
06:00 29 59 48 23 5 0 0 0 0 0 0 0 0 0 164
07:00 74 79 84 37 11 2 0 0 0 0 0 0 0 0 287
08:00 79 82 85 35 11 0 0 0 0 0 0 0 0 0 292
09:00 90 73 63 41 8 0 0 0 0 0 0 0 0 0 275
10:00 56 84 62 30 6 1 0 0 0 0 0 0 0 0 239
11:00 73 85 61 42 11 3 0 0 0 0 0 0 0 0 275
12 PM 85 79 56 31 8 1 1 0 0 0 0 0 0 0 261
13:00 86 85 76 39 10 0 0 0 0 0 0 0 0 0 296
14:00 65 107 68 28 13 0 0 0 0 0 0 0 0 0 281
15:00 71 95 72 31 8 0 0 0 0 0 0 0 0 0 277
16:00 62 75 78 36 10 1 0 0 0 0 0 0 0 0 262
17:00 43 49 64 42 14 5 0 1 0 0 0 0 0 0 218
18:00 40 43 46 33 12 3 1 0 0 0 0 0 0 0 178
19:00 25 29 36 24 9 1 0 0 0 0 0 0 0 0 124
20:00 30 24 17 21 9 0 0 0 0 0 0 0 0 0 101
21:00 23 17 17 12 5 1 0 0 0 0 0 0 0 0 75
22:00 25 24 20 14 4 2 0 0 0 0 0 0 0 0 89
23:00 11 13 22 23 4 0 0 0 0 0 0 0 0 0 73
Total 1011 1155 1018 581 172 20 2 1 0 0 0 0 0 0 3960
GTT?)'I‘; 1011 1155 1018 581 172 20 2 1 0 0 0 0 0 0 3960

15th Percentile : 9 MPH

50th Percentile : 20 MPH

85th Percentile : 27 MPH

95th Percentile : 30 MPH

Stats Mean Speed(Average) : 19 MPH

10 MPH Pace Speed : 16-25 MPH

Number in Pace : 2173

Percent in Pace : 54.9%

Number of Vehicles > 55 MPH : 0

Percent of Vehicles > 55 MPH : 0.0%

Page 3



R.J. Behar & Company

! Site Code: Seg 2
6861 SW 196th Avenue, Suite 302 NW 17 St between

Pembroke Pines, Fl 33332 NW 7 Ave and NW 10 Ave

Date Start: 23-May-13

Start 23-May-13
Time Thu Eastboun Westboun Total
12:00 AM 29 24 53
01:00 20 11 31
02:00 7 5 12
03:00 6 4 10
04:00 16 11 27
05:00 38 22 60
06:00 101 63 164
07:00 181 106 287
08:00 177 115 292
09:00 154 121 275
10:00 131 108 239
11:00 138 137 275
12:00 PM 135 126 261
01:00 154 142 296
02:00 142 139 281
03:00 144 133 277
04:00 129 133 262
05:00 96 122 218
06:00 96 82 178
07:00 70 54 124
08:00 53 48 101
09:00 43 32 75
10:00 50 39 89
11:00 46 27 73
Total 2156 1804 3960
Percent 54.4% 45.6%
AM Peak 07:00 11:00 08:00
Vol. 181 137 292
PM Peak 13:00 13:00 13:00
Vol. 154 142 296
Grand Total 2156 1804 3960
Percent 54.4% 45.6%
ADT ADT 3,960 AADT 3,960
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R.J. Behar & Company

! Site Code: Seg 3
6861 SW 196th Avenue, Suite 302 NW 3 Ave between

Pembroke Pines, Fl 33332 NW 14 St and NW 17 St

Date Start: 23-May-13

Southbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 2 3 11 12 5 3 1 0 0 0 0 0 0 0 37
01:00 3 2 6 3 B 1 0 0 0 0 0 0 0 0 18
02:00 0 1 2 2 2 0 0 0 0 0 0 0 0 0 7
03:00 0 3 3 8 0 0 0 0 0 0 0 0 0 0 14
04:00 0 0 3 4 2 3 0 0 0 0 0 0 0 0 12
05:00 0 1 6 10 13 1 0 0 0 0 0 0 0 0 31
06:00 1 7 16 24 20 7 2 0 0 0 0 0 0 0 77
07:00 6 17 50 65 50 10 2 1 0 0 0 0 0 0 201
08:00 6 24 60 61 37 5 0 0 0 0 0 0 0 0 193
09:00 13 29 61 56 20 8 0 0 0 0 0 0 0 0 187
10:00 12 20 42 36 22 3 1 0 0 0 0 0 0 0 136
11:00 8 31 62 49 14 2 1 0 0 0 0 0 0 0 167
12 PM 18 28 60 49 9 2 0 1 0 0 0 0 0 0 167
13:00 14 24 58 37 14 5 1 0 0 0 0 0 0 0 153
14:00 15 44 71 42 11 5 2 0 0 0 0 0 0 0 190
15:00 24 38 67 37 5 2 0 0 0 0 0 0 0 0 173
16:00 16 38 57 52 15 2 0 1 0 0 0 0 0 0 181
17:00 14 18 65 57 19 4 1 0 0 0 0 0 0 0 178
18:00 6 24 46 47 20 5 0 1 1 0 0 0 0 0 150
19:00 5] 8 44 38 21 8 2 0 0 0 0 0 0 0 121
20:00 2 19 33 32 11 2 2 1 0 0 0 0 0 0 102
21:00 1 6 28 34 21 2 0 0 0 0 0 0 0 0 92
22:00 1 4 17 30 9 1 0 0 0 0 0 0 0 0 62
23:00 1 7 15 18 6 2 1 0 0 0 0 0 0 0 50
Total 168 396 883 803 349 78 16 5 1 0 0 0 0 0 2699
GTrz'l‘;l 168 396 883 803 349 78 16 5 1 0 0 0 0 0 2699

15th Percentile : 18 MPH

50th Percentile : 25 MPH

85th Percentile : 31 MPH

95th Percentile : 35 MPH

Stats Mean Speed(Average) : 25 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 1686

Percent in Pace : 62.5%

Number of Vehicles > 55 MPH : 0

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 3
6861 SW 196th Avenue, Suite 302 NW 3 Ave between

Pembroke Pines, Fl 33332 NW 14 St and NW 17 St

Date Start: 23-May-13

Northbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 2 6 15 29 26 7 0 0 0 0 0 0 0 0 85
01:00 1 3 8 10 7 2 0 0 0 0 0 0 0 0 31
02:00 1 1 2 7 5 1 0 0 0 0 0 0 0 0 17
03:00 1 0 6 9 1 0 1 0 0 0 0 0 0 0 18
04:00 0 3 1 2 5 2 0 1 0 0 0 0 0 0 14
05:00 0 3 6 5] 4 2 0 0 0 0 0 0 0 0 20
06:00 3 2 13 26 12 4 0 1 0 0 0 0 0 0 61
07:00 10 16 68 56 21 4 0 0 0 0 0 0 0 0 175
08:00 6 19 52 71 34 4 0 0 0 0 0 0 0 0 186
09:00 9 16 53 63 24 1 0 0 0 0 0 0 0 0 166
10:00 9 27 58 60 21 5 1 0 0 0 0 0 0 0 181
11:00 14 33 89 55 12 & 1 1 0 0 0 0 0 0 208
12 PM 12 25 75 71 22 4 1 0 0 0 0 0 0 0 210
13:00 10 17 73 56 24 3 0 0 0 0 0 0 0 0 183
14:00 18 26 77 70 20 3 1 0 0 0 0 0 0 0 215
15:00 31 57 97 55 13 3 1 0 0 0 0 0 0 0 257
16:00 20 46 98 93 25 3 0 0 0 0 0 0 0 0 285
17:00 20 37 119 150 52 8 0 0 0 1 0 0 0 0 387
18:00 9 18 83 72 24 8 1 0 0 0 0 0 0 0 215
19:00 4 10 48 62 30 9 0 0 0 0 0 0 0 0 163
20:00 9 9 40 59 28 9 2 0 0 0 0 0 0 0 156
21:00 8] 11 28 30 26 4 1 0 0 0 0 0 0 0 103
22:00 0 4 23 32 16 8 0 0 0 0 0 0 0 0 83
23:00 3 6 11 28 13 5 2 1 0 0 0 0 0 0 69
Total 195 395 1143 1171 465 102 12 4 0 1 0 0 0 0 3488
GTT?)'I‘; 195 395 1143 1171 465 102 12 4 0 1 0 0 0 0 3488

15th Percentile : 20 MPH

50th Percentile : 26 MPH

85th Percentile : 31 MPH

95th Percentile : 35 MPH

Stats Mean Speed(Average) : 25 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 2314

Percent in Pace : 66.3%

Number of Vehicles > 55 MPH : 1

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 3
6861 SW 196th Avenue, Suite 302 NW 3 Ave between

Pembroke Pines, Fl 33332 NW 14 St and NW 17 St

Southbound, Northbound Pate Start: 23-May-13

Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 4 9 26 41 31 10 1 0 0 0 0 0 0 0 122
01:00 4 5 14 13 10 3 0 0 0 0 0 0 0 0 49
02:00 1 2 4 9 7 1 0 0 0 0 0 0 0 0 24
03:00 1 3 9 17 1 0 1 0 0 0 0 0 0 0 32
04:00 0 3 4 6 7 5 0 1 0 0 0 0 0 0 26
05:00 0 4 12 15 17 3 0 0 0 0 0 0 0 0 51
06:00 4 9 29 50 32 11 2 1 0 0 0 0 0 0 138
07:00 16 33 118 121 71 14 2 1 0 0 0 0 0 0 376
08:00 12 43 112 132 71 9 0 0 0 0 0 0 0 0 379
09:00 22 45 114 119 44 9 0 0 0 0 0 0 0 0 353
10:00 21 47 100 96 43 8 2 0 0 0 0 0 0 0 317
11:00 22 64 151 104 26 5 2 1 0 0 0 0 0 0 375
12 PM 30 53 135 120 31 6 1 1 0 0 0 0 0 0 377
13:00 24 41 131 93 38 8 1 0 0 0 0 0 0 0 336
14:00 33 70 148 112 31 8 3 0 0 0 0 0 0 0 405
15:00 55 95 164 92 18 5 1 0 0 0 0 0 0 0 430
16:00 36 84 155 145 40 5 0 1 0 0 0 0 0 0 466
17:00 34 55) 184 207 71 12 1 0 0 1 0 0 0 0 565
18:00 15 42 129 119 44 13 1 1 1 0 0 0 0 0 365
19:00 9 18 92 100 51 12 2 0 0 0 0 0 0 0 284
20:00 11 28 73 91 39 11 4 1 0 0 0 0 0 0 258
21:00 4 17 56 64 47 6 1 0 0 0 0 0 0 0 195
22:00 1 8 40 62 25 9 0 0 0 0 0 0 0 0 145
23:00 4 13 26 46 19 7 3 1 0 0 0 0 0 0 119
Total 363 791 2026 1974 814 180 28 9 1 1 0 0 0 0 6187
GTT?)'I‘; 363 791 2026 1974 814 180 28 9 1 1 0 0 0 0 6187

15th Percentile : 19 MPH

50th Percentile : 25 MPH

85th Percentile : 31 MPH

95th Percentile : 35 MPH

Stats Mean Speed(Average) : 25 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 4000

Percent in Pace : 64.7%

Number of Vehicles > 55 MPH : 1

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 3
6861 SW 196th Avenue, Suite 302 NW 3 Ave between

Pembroke Pines, Fl 33332 NW 14 St and NW 17 St

Date Start: 23-May-13

Start 23-May-13
Time Thu Southbou Northboun Total
12:00 AM 37 85 122
01:00 18 31 49
02:00 7 17 24
03:00 14 18 32
04:00 12 14 26
05:00 31 20 51
06:00 77 61 138
07:00 201 175 376
08:00 193 186 379
09:00 187 166 353
10:00 136 181 317
11:00 167 208 375
12:00 PM 167 210 377
01:00 153 183 336
02:00 190 215 405
03:00 173 257 430
04:00 181 285 466
05:00 178 387 565
06:00 150 215 365
07:00 121 163 284
08:00 102 156 258
09:00 92 103 195
10:00 62 83 145
11:00 50 69 119
Total 2699 3488 6187
Percent 43.6% 56.4%
AM Peak 07:00 11:00 08:00
Vol. 201 208 379
PM Peak 14:00 17:00 17:00
Vol. 190 387 565
Grand Total 2699 3488 6187
Percent 43.6% 56.4%
ADT ADT 6,187 AADT 6,187
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R.J. Behar & Company

! Site Code: Seg 4
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 18 St and N 19 St

Date Start: 23-May-13

Northbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 1 0 2 10 19 14 4 6 1 0 0 0 0 0 57
01:00 0 0 0 3 2 2 0 1 0 0 0 0 0 0 8
02:00 0 1 0 1 2 2 0 0 0 0 0 0 0 0 6
03:00 0 0 0 0 B 2 0 0 0 0 0 0 0 0 5
04:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2
05:00 0 1 1 4 1 3 0 0 0 0 0 0 0 0 10
06:00 2 0 2 6 7 2 1 0 0 0 0 0 0 0 20
07:00 4 0 4 8 23 16 8 2 0 0 0 0 0 0 65
08:00 12 0 3 16 41 16 11 0 0 0 0 0 0 0 99
09:00 6 7 7 18 35 17 4 1 0 0 0 0 0 0 95
10:00 9 1 5 23 22 14 12 0 0 0 0 0 0 0 86
11:00 6 1 8 88 37 23 14 1 3 0 0 0 0 0 126
12 PM 10 3 18 40 43 28 4 5 0 0 0 0 0 0 151
13:00 23 2 13 50 53 39 7 3 1 0 0 0 0 0 191
14:00 8 3 6 39 52 26 8 2 0 0 0 0 0 0 144
15:00 11 2 6 42 78 57 15 1 1 0 0 0 0 0 213
16:00 17 4 14 57 143 100 17 1 0 0 0 0 0 0 353
17:00 8 & 11 66 118 91 22 3 1 1 0 0 0 0 324
18:00 13 2 3 30 54 66 13 3 0 0 0 0 0 0 184
19:00 8] 2 4 18 47 17 6 1 0 1 0 0 0 0 99
20:00 7 0 3 24 33 14 5 1 1 0 0 0 0 0 88
21:00 1 0 5 18 26 11 8] 2 0 0 0 0 0 0 66
22:00 2 0 6 7 16 7 0 0 0 0 0 0 0 0 38
23:00 3 0 6 6 11 4 1 1 0 0 0 0 0 0 32
Total 146 33 127 519 867 571 155 34 8 2 0 0 0 0 2462
GTT?)'I‘; 146 33 127 519 867 571 155 34 8 2 0 0 0 0 2462

15th Percentile : 26 MPH

50th Percentile : 33 MPH

85th Percentile : 39 MPH

95th Percentile : 43 MPH

Stats Mean Speed(Average) : 32 MPH

10 MPH Pace Speed : 31-40 MPH

Number in Pace : 1438

Percent in Pace : 58.4%

Number of Vehicles > 55 MPH : 2

Percent of Vehicles > 55 MPH : 0.1%
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R.J. Behar & Company

! Site Code: Seg 4
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 18 St and N 19 St

Date Start: 23-May-13

Southbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 0 0 1 9 26 28 13 3 0 2 0 1 0 0 83
01:00 0 1 4 5 18 10 8 2 1 0 0 0 0 0 49
02:00 0 0 1 2 12 10 6 3 0 1 0 0 0 0 35
03:00 0 0 0 2 6 7 2 2 0 0 0 0 0 0 19
04:00 0 0 1 3 2 4 1 1 1 1 0 0 0 0 14
05:00 0 0 1 4 8 10 5 2 1 0 0 0 0 0 31
06:00 2 2 5 10 40 53 33 12 3 0 0 0 0 0 160
07:00 10 3 7 38 121 171 88 22 8 1 0 0 0 0 469
08:00 27 2 13 53 191 262 141 28 8 1 1 0 0 0 727
09:00 10 4 24 59 152 124 54 11 2 0 0 0 0 0 440
10:00 8 3 16 62 100 54 25 7 0 0 0 0 0 0 275
11:00 11 4 15 61 88 68 14 4 0 0 0 0 0 0 265
12 PM 8 7 17 63 92 71 37 6 0 0 0 0 0 1 302
13:00 11 2 9 64 125 63 19 3 0 0 0 0 0 0 296
14:00 8 5 16 43 115 76 20 2 2 0 0 0 0 0 287
15:00 10 5 12 65 120 77 29 5 0 0 0 0 0 0 323
16:00 15 1 19 75 120 59 17 5 0 0 0 0 0 0 311
17:00 11 2 11 70 106 77 20 8 1 0 0 0 0 0 306
18:00 8 1 6 44 90 93 27 8 3 0 0 0 0 0 280
19:00 5 1 5 33 74 72 24 4 1 0 0 0 0 0 219
20:00 5 1 5 28 60 52 22 3 1 0 0 0 0 0 177
21:00 2 1 2 20 62 49 21 4 2 1 0 0 0 0 164
22:00 2 1 3 20 60 46 17 5 2 0 0 0 0 0 156
23:00 5 1 3 17 52 24 10 7 0 2 0 0 0 0 121
Total 158 47 196 850 1840 1560 653 157 36 9 1 1 0 1 5509
Grand
Total 158 47 196 850 1840 1560 653 157 36 9 1 1 0 1 5509
15th Percentile : 28 MPH
50th Percentile : 35 MPH
85th Percentile : 41 MPH
95th Percentile : 45 MPH
Stats Mean Speed(Average) : 34 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 3400
Percent in Pace : 61.7%
Number of Vehicles > 55 MPH : 12
Percent of Vehicles > 55 MPH : 0.2%

Page 2



R.J. Behar & Company

! Site Code: Seg 4
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 18 St and N 19 St

Northbound, Southbound Pate Start: 23-May-13

Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/23/13 1 0 3 19 45 42 17 9 1 2 0 1 0 0 140
01:00 0 1 4 8 20 12 8 3 1 0 0 0 0 0 57
02:00 0 1 1 3 14 12 6 3 0 1 0 0 0 0 41
03:00 0 0 0 2 9 9 2 2 0 0 0 0 0 0 24
04:00 0 1 1 3 3 4 1 1 1 1 0 0 0 0 16
05:00 0 1 2 8 9 13 5 2 1 0 0 0 0 0 41
06:00 4 2 7 16 47 55 34 12 3 0 0 0 0 0 180
07:00 14 3 11 46 144 187 96 24 8 1 0 0 0 0 534
08:00 39 2 16 69 232 278 152 28 8 1 1 0 0 0 826
09:00 16 11 31 77 187 141 58 12 2 0 0 0 0 0 535
10:00 17 4 21 85 122 68 37 7 0 0 0 0 0 0 361
11:00 17 5 23 94 125 91 28 5 3 0 0 0 0 0 391
12 PM 18 10 35 103 135 99 41 11 0 0 0 0 0 1 453
13:00 34 4 22 114 178 102 26 6 1 0 0 0 0 0 487
14:00 16 8 22 82 167 102 28 4 2 0 0 0 0 0 431
15:00 21 7 18 107 198 134 44 6 1 0 0 0 0 0 536
16:00 32 5 33 132 263 159 34 6 0 0 0 0 0 0 664
17:00 19 5 22 136 224 168 42 11 2 1 0 0 0 0 630
18:00 21 3 9 74 144 159 40 11 3 0 0 0 0 0 464
19:00 8 3 9 51 121 89 30 5 1 1 0 0 0 0 318
20:00 12 1 8 52 93 66 27 4 2 0 0 0 0 0 265
21:00 3 1 7 38 88 60 24 6 2 1 0 0 0 0 230
22:00 4 1 9 27 76 53 17 5 2 0 0 0 0 0 194
23:00 8 1 9 23 63 28 11 8 0 2 0 0 0 0 153
Total 304 80 323 1369 2707 2131 808 191 44 11 1 1 0 1 7971
Grand
Total 304 80 323 1369 2707 2131 808 191 44 11 1 1 0 1 7971
15th Percentile : 27 MPH
50th Percentile : 34 MPH
85th Percentile : 40 MPH
95th Percentile : 45 MPH
Stats Mean Speed(Average) : 34 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 4838
Percent in Pace : 60.7%
Number of Vehicles > 55 MPH : 14
Percent of Vehicles > 55 MPH : 0.2%
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R.J. Behar & Company

! Site Code: Seg 4
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 18 St and N 19 St

Date Start: 23-May-13

Start 23-May-13
Time Thu Northboun Southbou Total
12:00 AM 57 83 140
01:00 8 49 57
02:00 6 35 41
03:00 5 19 24
04:00 2 14 16
05:00 10 31 41
06:00 20 160 180
07:00 65 469 534
08:00 99 727 826
09:00 95 440 535
10:00 86 275 361
11:00 126 265 391
12:00 PM 151 302 453
01:00 191 296 487
02:00 144 287 431
03:00 213 323 536
04:00 353 311 664
05:00 324 306 630
06:00 184 280 464
07:00 99 219 318
08:00 88 177 265
09:00 66 164 230
10:00 38 156 194
11:00 32 121 153
Total 2462 5509 7971
Percent 30.9% 69.1%
AM Peak 11:00 08:00 08:00
Vol. 126 727 826
PM Peak 16:00 15:00 16:00
Vol. 353 323 664
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R.J. Behar & Company

! Site Code: Seg 5
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 13 Stand N 14 St

Date Start: 06-Jun-13

Start 06-Jun-13
Time Thu Southbo
12:00 AM 67
01:00 41
02:00 29
03:00 17
04:00 13
05:00 20
06:00 100
07:00 268
08:00 539
09:00 408
10:00 232
11:00 206
12:00 PM 252
01:00 246
02:00 248
03:00 220
04:00 265
05:00 384
06:00 394
07:00 220
08:00 251
09:00 119
10:00 62
11:00 146
Total 4747
AM Peak 08:00
Vol. 539
PM Peak 18:00
Vol. 394
Grand Total 4747
ADT ADT 4,747 AADT 4,747
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R.J. Behar & Company

! Site Code: Seg 5
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 13 Stand N 14 St

Date Start: 06-Jun-13

Southbound
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
6/6/13 4 13 19 19 9 3 0 0 0 0 0 0 0 0 67
01:00 5] 7 10 15 2 0 2 0 0 0 0 0 0 0 41
02:00 2 2 10 12 2 1 0 0 0 0 0 0 0 0 29
03:00 0 2 2 9 2 2 0 0 0 0 0 0 0 0 17
04:00 0 2 1 6 4 0 0 0 0 0 0 0 0 0 13
05:00 2 2 8 7 1 0 0 0 0 0 0 0 0 0 20
06:00 4 9 30 43 12 2 0 0 0 0 0 0 0 0 100
07:00 16 9 62 122 5 & 1 0 0 0 0 0 0 0 268
08:00 40 17 89 238 122 30 2 1 0 0 0 0 0 0 539
09:00 28 28 103 157 74 17 1 0 0 0 0 0 0 0 408
10:00 28 28 71 78 22 5 0 0 0 0 0 0 0 0 232
11:00 27 25 75 60 18 1 0 0 0 0 0 0 0 0 206
12 PM 42 36 81 71 17 5 0 0 0 0 0 0 0 0 252
13:00 18 21 87 96 22 1 1 0 0 0 0 0 0 0 246
14:00 33 24 91 70 26 4 0 0 0 0 0 0 0 0 248
15:00 20 17 69 73 36 5 0 0 0 0 0 0 0 0 220
16:00 24 13 84 99 39 6 0 0 0 0 0 0 0 0 265
17:00 30 20 119 158 50 7 0 0 0 0 0 0 0 0 384
18:00 13 8 130 179 57 7 0 0 0 0 0 0 0 0 394
19:00 8 11 70 98 26 5 2 0 0 0 0 0 0 0 220
20:00 6 21 78 93 44 7 2 0 0 0 0 0 0 0 251
21:00 4 12 52 41 8 2 0 0 0 0 0 0 0 0 119
22:00 0 3 17 24 16 1 1 0 0 0 0 0 0 0 62
23:00 5| 7 34 72 25 3 0 0 0 0 0 0 0 0 146
Total 359 337 1392 1840 689 117 12 1 0 0 0 0 0 0 4747
GTrz'l‘;l 359 337 1392 1840 689 117 12 1 0 0 0 0 0 0 4747

15th Percentile : 21 MPH

50th Percentile : 26 MPH

85th Percentile : 31 MPH

95th Percentile : 35 MPH

Stats Mean Speed(Average) : 25 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 3232

Percent in Pace : 68.1%

Number of Vehicles > 55 MPH : 0

Percent of Vehicles > 55 MPH : 0.0%
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R.J. Behar & Company

! Site Code: Seg 6
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 6 Stand N 7 St

Date Start: 29-May-13

Southbound

Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
5/29/13 2 5 8 11 9 4 1 0 0 0 0 0 0 0 40
01:00 3 2 9 4 6 1 0 0 0 0 0 0 0 0 25
02:00 0 7 5 6 3 5 1 0 0 0 0 0 0 0 27
03:00 2 1 5] 9 3 5] 0 1 0 0 0 0 0 0 26
04:00 1 4 6 7 0 3 0 0 0 0 0 0 0 0 21
05:00 4 8 8 4 3 0 0 0 0 0 0 0 0 0 27
06:00 10 25 38 27 5 2 1 0 0 0 0 0 0 0 108
07:00 65 70 114 73 28 5 2 1 0 0 0 0 0 0 358
08:00 181 137 155 120 57 12 8 1 0 0 0 0 0 0 671
09:00 143 115 100 96 34 19 7 0 0 0 0 0 0 0 514
10:00 63 59 66 47 36 7 5 0 0 0 0 0 0 0 283
11:00 77 63 49 36 16 6 0 0 0 0 0 0 0 0 247
12 PM 57 57 62 41 16 1 0 0 0 0 0 0 0 0 234
13:00 45 61 65 44 15 4 1 0 0 0 0 0 0 0 235
14:00 84 52 79 41 17 3 1 0 0 0 0 0 0 0 277
15:00 54 67 62 44 17 8 0 0 0 0 0 0 0 0 252
16:00 62 70 59 54 7 3 0 0 0 0 0 0 0 0 255
17:00 74 73 88 58 25 8 4 1 0 0 0 0 0 0 331
18:00 40 51 68 43 23 10 0 0 0 0 0 0 0 0 235
19:00 18 49 52 35 6 2 1 0 0 0 0 0 0 0 163
20:00 25 32 36 29 8 1 0 0 0 0 0 0 0 0 131
21:00 17 17 27 27 14 0 2 0 0 0 0 0 0 0 104
22:00 13 28 40 16 3 2 0 0 0 0 0 0 0 0 102
23:00 11 11 18 21 7 1 1 0 0 0 0 0 0 0 70
Total 1051 1064 1219 893 358 112 35 4 0 0 0 0 0 0 4736
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R.J. Behar & Company

! Site Code: Seg 6
6861 SW 196th Avenue, Suite 302 Miami Ave between

Pembroke Pines, Fl 33332 N 6 Stand N 7 St

Date Start: 29-May-13

Start 29-May-13
Time Wed Southbo
12:00 AM 40
01:00 25
02:00 27
03:00 26
04:00 21
05:00 27
06:00 108
07:00 358
08:00 671
09:00 514
10:00 283
11:00 24