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Introduction

1.1 Introduction

As roadway congestion and traffic impacts continue to increase through the State, Transportation System
Management and Operations (TSM&AO) utilizes an extensive toolbox allowing expansion beyond a project,
corridor or single strategy. The Federal Highway Administration (FHWA) defines TSM&O as:

“An integrated program to optimize the performance of existing multimodal infrastructure through
implementation of systems, services, and projects to preserve capacity and improve the security, safety,
and reliability of our transportation system.”

TSM&O strategies are essential to the implementation of proactive solutions on corridors that are
constrained or otherwise unable to undergo traditional improvements. FHWA research?® estimates that
recurring congestion, which is typically resolved by traditional capacity projects, only represent 40% of
total delay. The other causes of congestion are generally non-recurring and are a result of incidents (25%),
weather (15%), work zones (10%), poor signal timing (5%), and special events (5%). These non-recurring
events can be resolved through TSM&O strategy implementation. Many TSM&O strategies are designed
to leverage technology innovations and can be used to provide relief when funding i limited or the
strategies might function as near- to mid-term improvements leading up to a traditional capacity project.

The systemwide approach of a TSM&O program enables strategies to work across multiple jurisdictions,
agencies, and modes — ultimately delivering unified solutions that, when implemented successfully, can
enhance the overall performance of the entire transportation network. TSM&O provides solutions to
meet user needs and expectations as technology advances and funds are limited. These strategies can

1 Traffic Congestion and Reliability: Trends and Advanced Strategies for Congestion Mitigation (FHWA Office of Operations, 2005)
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yield high return on investment when utilized as an alternative to roadway expansion projects. TSM&O
can also be utilized to postpone roadway expansion or even as part of an expansion to improve the
functionality of the new corridor. Where right of way or funding constraints exist, the ability to add
capacity falls proportionately. TSM&O strategies offer a solution to this by offering a holistic approach,
finding areas of improvement within the current facility infrastructure to optimize systemwide
performance. These strategies help to save users time and money and can also serve to boost revenue
through strategies such as pricing of lanes or parking. Reduction of distance traveled, vehicle trips, and
idling due to congestion also curtail air pollutant emissions and unnecessary fuel consumption. These
strategies can help make the public aware of alternate travel options as well as provide greater social
equity through increased travel options for disadvantaged populations. TSM&O aims to reduce congestion
by recovering capacity lost to system inefficiencies, improve safety by reducing the frequency and severity
of conflicts systemwide, and improve travel time reliability through preemptive solutions to non-recurring
congestion.

The purpose of the Sarasota/Manatee MPO TSM&O Master Plan is to identify corridors, develop TSM&O
strategies, and promote the inclusion of TSM&O principles across all project development phases
(“mainstream TSM&OQ”). Identifying corridors based on performance across a variety of traffic and safety
metrics will indicate the facilities in need of most immediate intervention. By understanding the
performance of these facilities, along with associated constraints, specific context-driven TSM&O
strategies can be identified to meet those facilities’ needs. The following sections provide a roadmap for
describing how the TSM&O process functions and identifies corridors on both state and locally maintained
roadways that could benefit from TSM&O strategies and solutions.

1.2 Background

Manatee County is located in western Central Table 1 — Census Data

Florida and is home.to about 375,000 residents. Census Total
Table 1 summarizes several key Founty Population (2018) 373,853
population characteristics. Bradenton is the

county seat and most populous city. Palmetto, Households . _ — 143,652
located north across the Manatee River from Percent Population with a Disability 8.8%

Bradenton, is the second largest with population _(Under age 65)

about 13,000. Three small beachside cities are ~ Percent population below poverty
located on Anna Maria Island, and the Town of _level

Longboat Key is split between Manatee and Median Household Income (2018
Sarasota Counties on the southern barrier island  inflation-adjusted dollars)

of the same name. Most of the population lives  percent Employment (16 and older) 53.6%
in unincorporated Manatee County, including
the fast-growing Lakewood Ranch development.

12.5%

$56,036

Source: 2018 American Community Survey (ACS) 2018 Five-Year Estimates

Manatee County is considered part of the Tampa Bay economic region, a tie that is strengthened by the
[-275 corridor connecting northwest Manatee to Pinellas across the bay, but the county is also closely
linked to Hillsborough County and southwest Florida via I-75. The eastern inland part of the county is
largely agricultural, with higher development, employment, and population densities located toward the
western border with the Gulf of Mexico. There is not any single dominant job center; employment is
relatively spread out across the western half of the county, and the largest public sector employers (school
district, County government) have multiple job sites throughout the county. Major private sector
employers include Bealls Inc., IMG Academy, and Tropicana Products, Inc. (Bradenton Area Economic
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Development Corporation, May 2019). Florida’s road system has not kept up with the travel demands and
will continue to fall short of anticipated population growth? unless alternative modes of transportation

are provided.

Manatee County covers over 893 square miles. There
are several major roadways and corridors serving as
connectors between the counties to the north and
south, as well as significant traffic flowing to/from the
eastern inland portions of the county to/from the
beachside communities along the Gulf of Mexico.

In addition to roadways, the county also hosts Port
Manatee, which handles 6,707,711 tons of import goods
annually. Sarasota-Bradenton International Airport is
located in the southwestern part of the county. As
Manatee County continues to grow, suburban and
urban areas will need additional and improved
connectivity in all directions through areas that are
mostly built out and constrained.

In addition to its trend toward overall growth, Manatee
County experiences significant seasonal population
fluctuations. Manatee County estimates that it hosts
about 75,000 seasonal residents during the winter
months, generally between November and March
(Herald-Tribune, 2019). This presents a unique
challenge and an opportunity to implement TSM&O
solutions which are uniquely suited to respond to this
type of dynamic demand.

1.3 TSM&O Process

The TSM&O process serves as a guide designed to assist
agencies in operating and proactively managing the
transportation system. The process is meant to remain
dynamic, allowing agencies to incorporate solutions and
strategies that best fit the needs of a particular project,
corridor, or system. This process encompasses the
overall transportation system and expands across
different modes of travel to deliver a complete solution
that can benefit all users of the transportation system.

Step 1: Continuous Stakeholder
Engagement

Involving stakeholders throughout the process is
critical, as many TSM&O solutions are most
effective when implemented across a corridor
that may extend across multiple jurisdictions
and impact both short- and long-term planning
efforts.

Step 2: Evaluate the TSM&O
Strategic Network

Examining a variety of data sources allows
different performance measures to be utilized in
the analysis and present a comprehensive view
of the system.

Corridors within the transportation system are
prioritized based on needs across both state and
locally maintained facilities.

TSM&O strategies are reviewed to identify
opportunities to assist in providing solutions
that benefit all system users. Appropriate
strategies and solutions can be further assessed
for their compatibility and effectiveness in the
context of the priority corridors.

Step 5: Implement TSM&O Strategies

Implementation of strategies on priority
corridors should be considered beyond the
specific limits of the project and should adhere
to the regional architecture. Establish
performance measures to provide monitoring
and updates of the implementation of the
chosen TSM&O solutions and strategies.

2 According to the Bureau of Economic and Business Research (BEBR) 2019 Medium Population Projections for Horizon Year 2030,
the Manatee County population is estimated to increase by approximately 20%. The State of Florida’s population is projected to

increase by 17% (Source).
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Once agencies have successfully implemented TSM&O processes, they may decide to formalize the
strategies into a TSM&O program. With a TSM&O program in place, agencies can ensure TSM&O
alternatives are appropriately considered alongside traditional improvement strategies, such as major
widening projects or new facilities.

While the TSM&O process is designed to remain dynamic, the steps outlined at right provide a general
flow and outline the methodology included within this plan.

Each of these steps are fully explored throughout the remainder of this Master Plan to provide a clear and
concise roadmap to successfully implement the TSM&O Process.

Introduction |4
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Why Prepare a TSM&O Master Plan?

2.1 Goal and Objectives

The TSM&O Master Plan serves as the foundation of a successful TSM&O program, providing guidance
on the steps required to evaluate corridors, establish priorities, identify needs and opportunities, and
implement effective solutions. This document establishes the TSM&O process for the
Sarasota/Manatee MPO region and provides each County an opportunity to identify and prioritize
project overlaps where resources can be leveraged for the greatest benefit.

The TSM&O Master Plan establishes the following goal and objectives:

Goal:
Incorporate TSM&O Process and considerations into all project development phases (mainstream
TSM&O).

Objectives:

1. Increase safety across all modes,

2. Increase travel reliability, reduce congestion, and establish clear performance metrics,

3. Maximize efficiency and Return on Investment (ROI) across the transportation network, and
4. Incorporate the TSM&O Process into project prioritization.

The use of this Master Plan and the TSM&O process will assist in achieving the goal and objectives
while establishing a pathway to include TSM&O into prioritization of corridors, identifying
opportunities for TSM&O solutions, and providing guidance on successfully implementing TSM&O
strategies.

Why Prepare a TSM&O Master Plan? |5
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Along with the TSM&O Master Plan, additional documents including the statewide TSM&O Strategic
Plan® and the Planning for TSM&O Guidebook* are available to complement the Master Plan and
provide additional resources to facilitate a successful TSM&O program. The Florida Department of
Transportation’s (FDOT’s) 2017 TSM&O Strategic Plan was developed in conjunction with
collaboration from the FDOT District Offices, local agencies, and other stakeholders. The Strategic Plan
outlines a three- to five-year horizon for goals, objectives, and priority focus areas across the State of
Florida.

The Planning for TSM&O Guidebook originally completed by FDOT and then adopted by FHWA, is a
comprehensive document which explores the various functional areas of the TSM&O practice. It
provides transportation professionals with a systematic methodology including resources to
implement a long-term program, from the planning level to construction and
maintenance/operations, that can be applied to all projects/strategies. The Guidebook focuses on a
collaborative approach between all transportation professionals (internal and external to the
organization) through a cyclical, iterative process that evaluates the system and implements
improvements where appropriate.

2.2 The Planning Process

Florida’s transportation planning process is composed of several important guiding documents that
are developed by FDOT, MPO/TPOs, transit agencies, and local municipalities. Those plans are
summarized in Table 2.

Each of these plans work together to ensure that transportation planning takes place on a continuous,
cooperative, and comprehensive basis among agencies and municipalities.

The TSM&O Master Plan is not a regulatory document that identifies current and future needs to
guide funding decisions. Instead, the TSM&O Master Plan provides a consolidated multimodal plan
for systemwide improvements to state and local facilities through a high-level evaluation. This high-
level evaluation provides a strategic approach to identifying and prioritizing areas where resources
can be leveraged for the greatest benefit and works in conjunction with mandated planning processes
to assist local agencies with leveraging TSM&O within those processes to facilitate more robust plans
and funding decisions.

The projects identified within this plan will be recommended for implementation into the MPOs Long
Range Transportation Plan, which will make the projects eligible for multiple federal funding sources
(as identified in Chapter 7). Projects with local buy-in may also be implemented into the MPOs
Congestion Management Plan.

32017 TSM&O Strategic Plan (FDOT, 2017)
4 Planning for TSM&O Guidebook (FDOT)
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Table 2 — Planning Documents by Agency

mamad FDOT

eState Transportation Improvement Program (STIP) is a federally mandated document which
includes a listing of projects planned with federal participation in the next four fiscal years.

*Five Year Work Program is the statewide list of transportation projects, including those
funded by the Legislature in the FDOT Adopted Work Program (Year 1) and those
programmed for proposed funding in the next 2 to 5 years.

eStrategic Intermodal System (SIS) Plan also know as the SIS Funding Strategy, includes three
inter-related sequential documents that identify potential Strategic Intermodal System (SIS)
capacity improvement projects in various stages of development. The combined document
set illustrates projects that are funded (Year 1), programmed for proposed funding (Years 2
through 5), planned to be funded (Years 6 through 10), and considered financially feasible
based on projected State revenues (Years 11 through 25)

mmmld MPO/TPO

eLong-Range Transportation Plan (LRTP) is a data driven analysis with performance measures
and targets that covers a 20-year planning horizon. The analysis is used to identify broad
needs and funding options and establishes project prioritization for the region. Both long- and
short-range strategies to promote the safe and efficient management, operation, and
development of a cost-feasible intermodal transportation system must be included and
consistent with federal, state, and local goals and objectives. A project must be in the LRTP to
receive federal funding.

eTransportation Improvement Program (TIP) is a prioritized listing/program of transportation
projects covering a period of five years. The TIP represents immediate priority actions by the
MPO/TPO to achieve the goals and targets outlined in the LRTP and is updated annually to
reflect changing conditions and needs. Each MPOs/TPOs TIP is combined annually into the
STIP.

eCongestion Management Process (CMP) is a federally mandated process through which larger
urban areas analyze and manage traffic congestion. The purpose of the CMP is to provide for
effective management and operation of the existing transportation system and identify areas
where improvements are most needed.

sl Transit Agency

eTransit Development Plan (TDP) is a 10-year horizon plan intended to support the
development of an effective multimodal transportation system. The TDP serves as the basis
for defining public transit needs, which is a prerequisite to receipt of the State Public Transit
Block Grant. The TDP is a transit agency’s planning, development, and operational guidance
document and a strategic blueprint for meeting the mobility needs within its service area.

sl LOcal Municipality

eCapital Improvement Plan (CIP) is a short-range plan which identifies capital projects and
equipment purchases, provides a schedule, and identifies financing options. The CIP planning
horizon for a municipality is typically four to ten years.

Why Prepare a TSM&O Master Plan?|7
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Systemwide Evaluation

3.1 TSM&O Strategic Network

The TSM&O Strategic Network was identified using the validated datasets collected, in addition to the
capacity analysis dataset developed by the FDOT. Geospatial datasets relating to crash rates,
congestion, capacity, and other metrics were used to identify the TSM&O Strategic Network Corridors.
This network included both state and local corridors, as shown in Map 1 — Manatee County Strategic
Network Map (see Appendix A for all map series exhibits).

3.2 Existing Conditions

This section of the Master Plan begins with an evaluation of the physical conditions and existing
operational characteristics of the Manatee County TSM&O Strategic Network. The physical conditions
collected included number of lanes, area type, speed limit, roadway classification, and existing
infrastructure (such as transit route/stops, sidewalks, and bike lanes, if applicable). The existing
operational characteristics calculated included daily traffic count data, level of service (LOS)
evaluation, volume-capacity ratio, travel time, and speed differential.

To help understand specific time periods where congestion occurs, an average travel speed was
calculated to represent a ‘typical’ weekday for both directions during the quarter using available real-
time probe data (HERE data retrieved in one-minute increments every hour). This was further broken
down to show a 24-hour speed profile along each corridor segment and compare to the maximum
speed limit. The maximum speed limit was utilized for visual understanding, as the range in speed
limits within a specific corridor is typically no more than 10 mph. The range of speed limits was
considered when accounting for the speed differential and identification of congestion time periods.

Systemwide Evaluation |8
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3.2.1 Capacity

Understanding the relationship between the supply and demand on a corridor segment is a
fundamental consideration in evaluating how well a transportation facility safely and efficiently
accommodates the traveling public. Utilizing the latest Generalized Peak Hour Directional Service
Volumes Tables from the 2013 FDOT Quality/Level of Service (Q/LOS) Handbook, a volume to capacity
(V/C) ratio was calculated for each corridor within the TSM&O Strategic Network. The tables from the
Q/LOS Handbook utilized the data collected, such as the number of lanes, area type, and LOS standard.
The results of this capacity analysis and the corresponding V/C for each corridor within the network
can be found in Map 2 — Manatee County Volume to Capacity.

3.2.2 Vehicular Safety

As part of the model created by FDOT for the TSM&O Strategic Network, a multimodal safety analysis
was completed to determine whether traffic demands combined with geometric conditions pose
potential safety issues. To identify crash patterns along the corridor, crash data was obtained from
Signal Four Analytics for the previous five years (2014-2018) and supplemented with data from the
FDOT’s Crash Analysis Reporting System (CARS).

Segment crash rates in crashes per million vehicle-miles traveled were calculated for each corridor to
compare the actual crash rate of the corridor to the statewide average crash rate for similar facilities
during the study period. A total of 46,295 crashes were reported within Manatee County (2014-2018),
resulting in an average of 9,259 crashes per year. In addition, crashes along the network corridors the
over the same period resulted in 307 fatalities (average of 62 fatalities per year), as illustrated on Map
3 — Manatee County Fatal Crashes.

3.23 Bicycle and Pedestrian Safety and Connectivity

To evaluate bicycle and pedestrian safety and connectivity on the Strategic Network, existing
infrastructure catering to these modes was identified and potential safety issues considered. The
results of this evaluation may then be used to aid in identifying network corridors requiring closer
examination for multimodal improvement as part of future recommendations.

Bicycle and pedestrian connectivity are important not only for facilitating nonmotorized travel, but
also for enabling first- and last-mile connections. The "first- and last-mile” are the beginning and end
of an individual trip that is primarily completed via public transit. People will typically walk or bike to
access transit service if service is available within a short distance. However, on either end of a public
transit trip, the origin or destination may be difficult or impossible to access by a short walk or bicycle
ride due to distance, inadequate infrastructure, or both. Measures used to facilitate travel between
trip origin to transit and transit to destination are termed “first- and last-mile connections”.

The subsections below detail the existing bicycle and pedestrian network along with a preliminary
safety review.

Systemwide Evaluation |9
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Bicycle Lanes and Shared-Use Paths

A desktop inventory of the bicycle lanes and shared-use paths was completed for the TSM&O
Strategic Network utilizing the latest available GIS data from the FDOT Roadway Characteristics
Inventory (RCl) Database (accessed December 2019). Shared-use paths are wider sidewalks where
bicycles and pedestrians can use the available path for traveling, when bicycle lanes are not
available. The locations where bicycle lanes and shared-use paths exist is depicted in Map 4 -
Manatee County Bicycle Crash Map, along with crashes involving bicyclists. A total of 728 bicycle
crashes occurred in Manatee County from 2014 through 2018 - an average of 146 per year for the
five-year period.

Sidewalks

Similar to the bicycle lane inventory, a desktop inventory of sidewalk facilities was completed for
the TSM&O Strategic Network, utilizing the latest available GIS data from the FDOT RCI Database
(accessed December 2019). In general, the County has a robust and connected sidewalk network.
This robust network is shown in Map 5 — Manatee County Pedestrian Crash Map, along with
crashes involving pedestrians. A total of 899 pedestrian crashes occurred in Manatee County from
2014 through 2018 - an average of 180 per year for the five-year period.

A preliminary review of bicycle- and pedestrian-involved crash data suggests most crashes are

located along multi-lane, higher-speed roadways without bicycle lanes, such as US 41 (14™ St W)
and SR 684 (Cortez Rd W).

Systemwide Evaluation |10
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3.24 Fiber Infrastructure

Many TSM&O strategies include different traffic management equipment, such as signals and the
connecting fiber optics / communications networks. As the County is progressing towards future
technology deployments, such as connected/autonomous vehicle (CAV) solutions, the need to
understand the location of existing fiber optics / communication systems and correlating gaps
becomes increasingly important.

The purpose of this section is to identify the existing locations for ITS infrastructure and understand
potential infrastructure gaps within Manatee County. The fiber facilities noted are categorized as
being maintained by:

e Manatee County

e FDOT

e QOther agency

All information regarding fiber was sourced from the FDOT and Manatee County.

The coordination and management of the fiber optics and communication systems are essential to
the success of future TSM&O investments. The existing fiber network is depicted in Map 6 — Existing
Manatee County Fiber Network.

3.2.5 Transit Network and Infrastructure

Manatee County Area Transit (MCAT) is a department of Manatee County government, responsible
for operating the public transit system serving the County. The transit agency operates 17 bus routes,
including two trolley lines and one shuttle, and a demand response ADA paratransit and
Transportation Disadvantaged (TD) service.

Many TSM&O strategies incorporate transit improvements. The purpose of this section is to identify
the current bus routes and understand the existing bus stop locations. The existing bus routes were
obtained from the Manatee County website and are illustrated in Map 7 — Manatee County Transit
System.

Systemwide Evaluation |11
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Prioritization of Corridors

The development of the Sarasota/Manatee MPO TSM&O Master Plan comprises four components,
outlined in the following sections: Data Review and Needs Assessment, Priority Scoring Methodology,
Methodology Calibration and Validation, and Prioritization and Issue Identification.

4.1 Data Review and Needs Assessment

The initial data review and needs assessment was conducted by the FDOT to determine existing
datasets available for development of the TSM&O Master Plan.

Each dataset was reviewed and validated for its accuracy and relevance. This included examining
each dataset for potential outliers, false data values, and erroneous geospatial data.

Once the dataset’s accuracy was validated and relevance to the Master Plan determined, the
range of values were identified for inclusion in the Priority Scoring process.

4.2 Priority Scoring Methodology

A priority scoring system was created to evaluate corridor segments within the MPO region. One
cumulative priority score was assigned to each segment of roadway.

4.2.1 Scoring Parameters

Scoring included seven (7) categories. Each category is listed in Table 3along with a brief
explanation of each category’s relevance to the Corridor Needs Assessment.
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Table 3 — Scoring Parameters
Category Measure Relationship
Bicycle- and Pedestrian-
Involved Incidents This category includes crash data gathered from the University of Florida’s Signal
. . Four Analytics tool, from 2014 to 2018, and will help identify potential conflict points
Incidents Involving a . . o . . . e s
Safety Fatalit within the study area based on historic incident information. The identification of
i these conflict points may assist in identifying segments or locations which have
Crash Rate of the safety concerns that can mitigated or addressed.
Corridor
Datasets under this category provide the remaining capacity values for a roadway
Capacit Volume to Capacity segment, along with the volume to capacity (v/c) ratio. The data assists in identifying
pacity (v/C) the saturation of a roadway and / or segment and whether adequate capacity is
available.
AM & PM Planning
Time Index (PTI) . . S .
Datasets under this category are obtained utilizing the HERE.com data, which
AM & PM Indicator of provides information relating to traffic volumes along the roadway during AM and
Performance . . ) . L
Congestion PM Peak Hour period. These datasets assist with determining travel patterns and
AM & PM Reported congestion along the roadway, which represents the expected quality of travel.
Speed Difference
P t f Truck & . . . . . .
Trucks/Freight ngi(:geh: Sileucr)ne 2": This dataset provides the daily truck percentage, obtained from Florida Traffic

Network

Online>.

Presence of Medians

Design/Geometry

Number of Lanes on
Roadway

If Roadway is Identified
as Constrained

These datasets provide physical characteristics of the roadway, including the
presence of medians, number of lanes, and whether a facility was constrained. This
data was collected to examine how freight and overall traffic volumes are affected by
the physical roadway.

Transit

Presence of Transit on
the Corridor

This dataset indicates the presence of transit services provided by Sarasota County
Area Transit (SCAT) and/or Manatee County Area Transit (MCAT).

Historical Growth Rate

Volume/Growth

Average Annual Daily
Traffic (AADT) volumes

Datasets under this category provide information regarding the volume and growth
rate of the roadway. The Annual Average Daily Traffic (AADT) dataset provides
general traffic volumes along a roadway, gathered from Florida Traffic Online and
FDOT D1 LOS_ALL spreadsheet.

Each of the categories contain different performance measures and include a variety of available
datasets that were individually used to evaluate the transportation network. These individual
performance measures were then assigned weights with guidance from FDOT and stakeholders to
provide a combined overall Preference Score across the seven groups. The lowest preference score
identifies the worst performing, and therefore top priority, corridor. The use of a weighted value
allowed flexibility to emphasize the importance of specific metrics or areas without removing other
measures that provide valuable details. For example, in the analysis, Performance and Safety were
given a greater impact on the range of the score than the transit service availability. This does not
diminish the value of the transit data on the corridor or remove it from the analysis, but instead allows
emphasis to be added to the Performance and Safety performance measures. After reviewing the
network, the top 10 state and local roads were identified as priorities.

5 Florida Traffic Online
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A variety of data sources were used to provide the data used in the above performance
measures. This data includes:

Probe Roadway Performance Data from HERE.com

Crash Data from Signal Four Analytics

SunGuide sensor data

FDOT RCI data layers

Locally available Bluetooth, BlueToad, and Wavetronix data (where available)

This methodology was applied to roadways throughout the county to produce a comprehensive
view of the overall transportation system and assign a Performance Score to each roadway.

4.2.2 Corridor Priority Analysis

A Corridor Priority Analysis was developed to provide FDOT with an ability to identify roadway
segments which may require further analysis to identify potential improvements. The Corridor
Priority Analysis utilized a series of automated spatial and tabular parameterized calculations to
assist in the identification of high-priority corridors which may exhibit declining conditions. Each
roadway segment was scored according to each parameter. The scoring of each parameter was
based on comparable values. For example, parameters determined to be more influential in
affecting corridor conditions have been given stronger values than parameters whose impacts
may be less influential.

During the data collection phase, the range of values for each parameter within the
transportation network was identified. Using the range of values, the FDOT developed a baseline
scoring rubric for each parameter.

These individual weighted scores are then cumulated to provide a single output value, allowing
for an “apples-to-apples” comparison of each roadway segment’s overall condition.

4.3 Methodology Calibration and Validation

Methodology calibration and validation was conducted to ensure the project approach could be
applied across the entire District 1 transportation network. Due to the wide range of datasets
collected for the TSM&O Master Plan, appropriate segmentation was a key issue in validating
the prioritization process.

To identify priority corridors of an appropriate length (one mile or more) for additional study and
analysis, an initial preference score was collected for each smaller segment. This segmentation
process was reviewed, calibrated, and validated across the District 1 transportation network.

In addition, known issues with capacity and bottlenecks helped provide context to how the

preference tool reported the issues, and helped determine in which manner the segments were
combined.
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4.4 Prioritization and Issue Identification

In addition to the preference score, the analysis of each roadway segment provided a breakdown
of how the score was affected by each parameter considered. For example, the pie chart below
illustrates how each of the seven primary categories impacted the segment’s preference score.
While the pie chart shows an overall effect on the preference score, the bar graph below
illustrates the negative or positive impact each category had on the preference score.

Example Scoring Breakdown Pie Chart

Scoring Breakdown

W Safety

O Volume/Growth
[ Transit
M Trucks

@ Capacity
Ol 26%

] 5% @ Performance

[ ] 2% W Design/ Geometry
5%

Example Scoring Breakdown Bar Graph

Example Segment Scoring Breakdown

-3.5 -3 -25 -2 -15 -1 -0.5 0 0.5 1

[ Design/Geometry @ Performance @ Capacity @Trucks @ Transit @Volume/Growth [ Safety

4.5 Results

Using the data and information gained through the evaluation of the transportation network, TSM&O
strategies can be identified to assist in increasing safety, improving reliability, and maximizing
efficiency. This section explores the details of the network analysis and identifies the top state and
local priorities for Manatee County.
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Preference Scores were calculated for each of the roadways within the TSM&O Strategic Network.
This data-driven preference score allows for a highly detailed view of the network and the individual
segments along a corridor. To assist in the assignment of top 10 state and local maintained priorities,
the preference scores along individual segments were considered on a corridor level, allowing
segments with similar scores along the same roadway to be combined.

4.5.1

Top 10 State Road Priorities

Table 4 shows the top ten (10) on-system corridors within Manatee County, sorted by preference
score. The corridors are also graphically illustrated on Map 8 — Top 10 State Roadway Priorities.

Table 4 — State Road Priorities

Priority Road Segment Preference
Rank Name Local Street Name From To Length (mi.) Score
1 US 41 Tamiami Trl 44th Avenue E 10th St E / U.S. 301 4.50 -5.58
2 SR 70 53rd Ave E Lockwood Ridge Rd Lakewood Ranch Blvd 491 -4.77
3 SR 70 53rd Ave E 301 Boulevard E Lockwood Ridge Rd 2.54 -4.45
4 SReq  Manatee AV\fVE / 6th Ave 15th St W 27th StE 5.42 -4.75
5 US 41 14th St W 44th Ave W/SR 684 Saunders Rd / 63rd 2.28 -4.56
Ave W
6 SR684  44th Ave E / Cortez Rd W 75th St W 14th st V\4 r/l Tamiami 3.80 -4.47
7 US 301 U.S. 301 14th st \%Tam'am' Sarasota County Line 7.90 -4.35
8 US 41 Tamiami Trail 10th St £/ U.S. 301 49th St E 5.43 -3.84
9 Usp4r thAve W/sthAvew/ 8th Ave W 10th St W 1.99 -2.87
Valencia Dr
10 SR 70 15th St E 51st Ave E / 301 Bivd US 301 2.39 243

E
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4.5.2 Top 10 Local Road Priorities

In addition to the top on-system corridors, the top off-system corridors were identified. Table 5 shows
the top ten (10) off-system corridors, sorted by preference score. The corridors are also graphically
illustrated on Map 9 — Top 10 Local Roadway Priorities.

Table 5 — Local Road Priorities

Priority Local Street Name From To Segment- Length Preference
Rank (mi.) Score
1 301 Blvd E/9th St W 8th Ave W County Line 7.87 -3.67
2 Moccasin Wallow Rd us 41 I-75 2.08 -3.00
3 26th St W El Conquistador Pkwy / SR 64 / Manatee Ave W 4.50 -2.79

Bayshore Gardens Pkwy

63rd Ave E / Saunders Rd us 41 Tuttle Ave 3.80 -2.44
Lakewood Ranch Blvd SR 64 SR 70 3.82 -2.42
6 Rye Rd E SR 64 Upper M;’;atee River 6.37 2.15
Tallevast Rd 301 BIVd E Lockwood Ridge Rd 2.54 -1.78
43rd St W SR 64 / Manatee Ave W Cortez Rd W 2.29 -1.72
Tuttle Ave Manatee County Line 63rd Ave E 2.76 -1.61
10 Bayshore Gardens Pkwy 34th St W us 41 1.28 -1.35
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TSM&O Strategies

After completing the assessment of the overall network, including identifying existing conditions and gaps,
specific TSM&O strategies can be considered for implementation. These strategies are evaluated against
priorities to identify opportunities to provide the greatest benefit. As described in previous sections, the
TSM&O process is meant to remain flexible to allow strategies to be implemented at the TSM&O Strategic
Network locations, where the greatest opportunity for benefit can be achieved for all users.

5.1 TSMR&O Strategies

The strategies outlined in this chapter were selected as being most applicable to Sarasota/Manatee
MPO based on the identified needs of the region. These strategies consider both general and specific
TSM&O approaches that can be implemented across the region or on specific corridors. These
strategies are not meant to represent all available strategies and will continue to evolve with
technologic innovations.

General TSM&O Strategies were formulated based on National ITS Architecture, the Florida Statewide
ITS Architecture (SITSA) and the District 1 Regional ITS Architecture (RITSA), which were created to
promote and integrate ITS solutions into the statewide and regional transportation system. The
statewide TSM&O Strategy Guide served as a source of cost estimates and strategy categories.

While many of these TSM&O strategies can be applied to multiple locations across the transportation
network, these strategies should be evaluated and implemented at locations where the need matches
the strategy. For example, safety strategies will be most effective on corridors with high crash
densities, those with high transit use can identify transit strategies, etc.

5.1.1 Strategies Considered

In addition to projects which fill system infrastructure gaps, three (3) TSM&O strategy categories were used
that best fit the needs of the priority corridors within the Sarasota/Manatee MPO planning area.

Operational Strategies develop systems to monitor traffic flow and roadway conditions and provide

strategies such as traffic monitoring, traffic information/warning, signal control/metering, and congestion
mitigation to improve the flow of traffic on the corridor or region/surrounding area, effectively “taking
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back” lost capacity. Locations of traffic management were identified using several criteria, including current
and future volume to capacity ratio, bottleneck data, and signal density.

e Regional Automated Traffic Signal Performance Measures (ATSPMs) — Automated
Traffic Signal Performance Measure systems are used by signal system engineers to
produce reporting which can identify deficiencies in the signal system operations and
timing in real time. These SVStems utilize Coordingtion Optimization Example: Progression Quality
Advanced Traffic Controller assemblies - {nz approach shown
with Linux operating systems which can e e e
capture and provide high-resolution data
from the detection systems used at the
intersections.

These detection systems are developed
based on the speeds of the roadways and :f_ﬁ'-"': i

are placed to capture a series of sl o i S it S
performance metrics such as Arrivals on Red/Green Approach Volumes, Turning
Movement Counts, and Phase Terminations. A major benefit of these systems is
they can provide reporting on these metrics in real time so the signal system
engineers can determine whether a newly initiated timing plan is improving corridor

operations immediately after implementing.

There are several delivery methods for these types of systems. One option is to install
the Utah DOT’s open-source ATSPM software on an agency-owned server. The
benefit of this method is that the agency maintains ownership of the system and its
data. Another option is for the agency to contract with a third-party provider which
can collect data from the intersections and provide the necessary reporting through
a web portal, typically through an annual subscription fee.

This strategy is applicable as a countywide implementation.

e Adaptive Signal Control Technology (ASCT) - Adaptive traffic control systems are
a traffic management strategy in which traffic signal timing changes, or adapts, based
on real-time trafficdemand. This is accomplished using an adaptive traffic
control system consisting of both hardware and software. Some of these systems
utilize a central management software which would reside on a server in the
Transportation Management Center (TMC). Other systems utilize field processors
which reside in the traffic control cabinets. These systems utilize the detection inputs
at the signalized intersections and, through a series of software algorithms, can
dynamically adjust the corridor timing and phasing to meet the real time demand of
traffic conditions without the need for human intervention.

In Manatee County, this strategy could support east/west roadways to and from I-
75 and the coast.

e Closed-circuit Television (CCTV) - The installation of a CCTV camera system provides

the ability for live monitoring of corridor operations. This offers a number of benefits,
ranging from incident detection to enabling visual identification of congestion
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building in real time. These systems are especially important during special events,
providing the operators and signal system engineers the ability to monitor traffic flow
from the TMCs. CCTVs also have the ability to provide verification on the operation
of traffic management devices such as Dynamic Message Signs (DMS) and traffic
signals.

This strategy is applicable as a countywide implementation in support of Traffic
Incident Management (TIM) team expansions.

e Arterial DMS — FDOT District 1 is already utilizing DMS along the freeways to
disseminate travel information to motorists along the freeway system. The same
operations can be applied to the arterial operations, informing motorists of incidents
and travel times along different corridor segments.

Arterial DMS could provide traveler information at decision points for access to I-75
to advise of current travel conditions on the freeway.

e Traveler Information Systems — DOT programs across the country have invested
millions in building a 511 system which can be accessed through phone or website to
provide traveler information along specific corridors in which travel time is being
provided. The system uses data gathered

through the ITS devices deployed along the FLGR'DA

corridors to build a travel profile which it

can relay to the public through an ; & e
automated phone or web portals. The (( -
Florida Department of Transportation has ", i

implemented the Florida Advanced ™
Traveler Information System (FLATIS),
which can be expanded to include the arterial network through the deployment of
ITS devices along the arterial corridors.

This strategy is applicable as a countywide implementation in support of TIM team
expansions.

e Traffic Incident Management (TIM) with Mutualink — FDOT has started the TIM
program as a planned and coordinated program to detect and remove incidents and
restore traffic capacity as safely and quickly as possible. Over time, various tools and
strategies have been developed and implemented to improve overall TIM efforts.
Some of these strategies include Road Rangers contracts, Rapid Incident Scene
Clearance contracts, and Diversion Route and Incident Scenario planning. The District
currently deploys TIM teams on freeway segments within District 1 and is currently
exploring opportunities to expand the program to the arterial roadway network.

Mutualink is a system that has been implemented by several FDOT Districts around
the state to share CCTV images with emergency response agencies in a centralized
cloud environment. This allows FDOT to provide responders with a visual of the
incidents to improve response times and equipment preparedness.

This strategy is a regional solution to expand TIM teams to the arterial network.
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e Emergency Preemption Systems — Emergency preemption systems are installed at
intersections to provide first responders with a safe and efficient means of traveling
to an emergency. These systems have the ability to override normal signal operations
in order to provide the emergency vehicles the right of way through the signalized
intersections. There are multiple technologies through which this can be achieved,
including Light Emitting and GPS technologies.

Light Emitting technologies use a series of light pulses at a specific frequency, which
are transmitted from the emergency vehicles to a detection device located at the
intersection which triggers the pre-emption operation. This technology requires a
clear “line of sight” between the vehicle and the intersection detection device.

GPS technologies are a more sophisticated system which utilize a Centralized
Software Management System to track the vehicles in space and the vehicle control
systems in order to interface with the traffic signal controller and implement the
preemption operations. For example, when a turn signal is activated on the
emergency vehicle, the information is relayed to the traffic signal controller that the
emergency vehicle is turning at the next intersection. The Central software then
provides that information to the next signal upstream of that turning movement to
preempt when the vehicle is within a specific range of the intersection.

Manatee County currently employs the use of the GPS preemption systems, which
can be expanded upon. System expansion should be prioritized through coordination
with first responders to determine best locations for implementation.

e Reversible Lane Systems — These systems may be most beneficial in areas that have a
significant number of special events or where the daily directional movement of
traffic has a significant differential during different time periods. These systems can
maximize the existing transportation system by creating additional lanes for the
directional movements that experience over capacity situations during specific time
periods. Reversible lane systems
are typically utilized in 5- or 7-
lane undivided roadway
sections. The center lanes
become an additional lane by
implementing overhead lane
control signs, traffic monitoring,
and signal control capabilities.

Reversible lane systems have
been implemented in areas such
as Jacksonville and Doral.

TSM&O Strategies|21



FDOT\) AiPoy

e Parking Information Systems — These systems are typically employed by local agencies
managing parking areas in urban areas, tourist destinations, or during special events.
The systems typically employ use of smart phone apps which can provide motorists

with the ability to locate an available parking - - v

spot before entering the immediate area. tralBlvd 3 —+

More sophisticated systems will provide the _ "Eb
ability to pay in advance and reserve the ﬂ'g;f:;; - E'rlli‘arf; |
prepaid space. In either case, these systems = EQ:' ESou
provide routing guidance to the motorist to rehn ot

locate available spaces safely and efficiently, Q foa 10C
eliminating unnecessary “circling” to find an Go) {

available parking space.

e |TS Communications — The basis of an ITS system is the ability for to connect via fiber
or cellular to other network devices and the TMC. Fiber expansions allow the County
to actively manage all devices along a corridor.

Transit Strategies apply to the development of systems to more efficiently manage fleets of transit
vehicles or transit rail. This strategy includes systems to provide transit traveler information, transit
signal priority, electronic fare payment, and other transit communication and management systems.

e Transit Priority Systems — Transit Signal Priority (TSP) systems were developed to
improve the schedule adherence for the transit agencies to provide more reliable
service to their patrons. The operation of TSP systems utilizes Automatic Vehicle
Locator (AVL) technologies to track the bus location along the route and works with
a schedule software system to determine if the bus is on schedule along its route.
When a bus is running behind schedule, the driver will enact the TSP system on the
bus and request priority service from the signal controller through radio frequencies.
Through the ATMS communications, the ATMS central software will interface with
the transit agency’s schedule software server to determine whether the bus is on
schedule. If the bus is running behind schedule, the ATMS central server will notify
the local controller to grant the priority to the bus approach, thus modifying the
existing timing plan to extend the green time for those phases which the bus is
traveling along. Through the same process, if the bus is running ahead of schedule or
on time, priority will not be granted, and the signal timing will not adjust for the bus.
This will ensure the bus will arrive at the scheduled time, thus improving the reliability
of the transit service.

TSP hardware can be included within the emergency preemption intersections.
Therefore, project implementation should be based on coordination with MCAT and
through utilization of existing preemption technology.

® Queue Jump Systems — Similar to a form of Transit Signal Priority, Queue Jump
Systems are employed to assist transit agencies in providing reliable on-time
performance. Queue jumping uses a separate lane (i.e. a right turn lane) and “bus
control signal displays” to create a designated bus lane to allow only the bus to
proceed through the intersection, thus “jumping” the line on queued vehicles and
progressing along the corridor more quickly.
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Safety Strategies provide rapid and effective response to incidents and emergencies. These strategies
include systems to detect and verify incidents, along with coordinated agency response to the
incidents. It also provides emergency call taking, public safety dispatch, and emergency center
operations.

e Connected Vehicle Systems — Connected Vehicle systems provide alternative means
of informing the motorist and collecting data for traffic operations and management
without installing the ITS devices needed to collect the data. Various types of CV
systems have been developed as explained below:

Vehicle to Vehicle (V2V)and Vehicle to Infrastructure (V2I) communications
technology is designed to increase motorists’ awareness and improve safety. V2V
technology allows wireless data exchange between nearby vehicles regarding
position, location and speed. The system is designed to actively alert the motorists
(motorcycle, buses, trucks and automobiles) of potential hazards, such as
merging into a vehicle in a driver’s blind spot, running a
red light, rapid deceleration (brake light warning), etc.;

V2I technology allows the vehicle to interface with the transportation system to
transmit information such as Speed, Trajectory, Roadway and Weather Conditions.
This technology turns each vehicle into a probe vehicle providing dynamic real time
data collection to facilitate improved transportation management capabilities.
Similar to the collection of data, this provides the capability for the transportation
system to disseminate information such as Signal Phasing and Timing status,
Pedestrian Warnings and Traveler Information to be displayed through the vehicles
Infotainment Systems which will facilitate improved traveler decision making.

USDOT has invested in the development of approximately forty (40) connected
vehicle applications through the USDOT office of JPO CV Pilot Projects. These
applications provide advancements in the areas of safety, mobility, environmental
and transit. The investments in future applications is expected to continue with
private industry furthering the development of this technology. As the automotive
manufacturers provide the connected vehicle on board equipment as standard
equipment in late model vehicles, the penetration of CV enabled vehicles will
increase, thus increasing the ability to provide and collect travel related information
and data directly to the vehicle will increase.

While this section highlights three (3) strategy areas for TSM&O solutions, it is not intended to limit
solutions to only these categories or solutions. Additional service areas such as work zones,
commercial vehicles, multimodal improvements, travel demand management, and data management
should be considered where appropriate.

The selection of additional TSM&O strategies should be determined as additional studies for specific

projects, corridors, or areas are undertaken. The outcomes of these studies may assist in identifying
additional TSM&O strategies or selecting TSM&O strategies that could be incorporated into projects.
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In many cases, the existing equipment can assist in identifying strategies as basic traffic management
equipment, such as fiber optics and communication systems, are the basis for many TSM&O
strategies, data collection and monitoring. Opportunities to install fiber optics and communications,
independent of specific TSM&O strategies, is also encouraged to foster future improvements,
consistent with the Master Plan and Strategic Network.

In addition, coordination and management are essential to the success of TSM&O/ITS investments.
Improvements and upgrades should be considered to ensure efficient communication, monitoring,
operational coordination, data collection and sharing, information synthesis, and distribution among
agencies in the regional TSM&O/ITS system. These could include implementing an Integrated Corridor
Management (ICM) system; collaboration among the FDOT Regional Traffic Management Center
(RTMC), County’s traffic engineering offices, and transit agency’s operation and management centers;
and developing real-time or archival data-sharing through SunGuide or the Regional Integrated
Transportation Information System (RITIS).

The TSM&O strategies identified for the TSM&O Master Plan, based on the four categories outlined

above, can be found in Appendix A. While more strategies exist, these strategies were identified
through analysis of local needs and knowledge of TSM&O processes.
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Project Identification

After completing the assessment of the overall network, specific TSM&O strategies can be considered for
implementation. These strategies are evaluated against priorities to identify opportunities to provide the
greatest benefit. As described in previous sections, the TSM&O process is meant to remain flexible to allow
strategies to be implemented at Strategic Network locations where the greatest opportunity for benefit can
be achieved for all users. Within this chapter, three different project identification methods were utilized:
(1) gap analysis, (2) systemwide ITS strategies, and (3) prioritized corridor assessment.

Project Identification Methods:

~

¢ This assessment was conducted for each of the corridors identified in the state and
local Top 10 priority lists. The gap analysis focused on infrastructure and availability
of the following:

Gap Analysis =< * Fiber Gaps

¢ Sidewalks

* Bicycle lanes

e Transit service

[

¢ This assessment was conducted for the County as a whole. The considerations taken
in this assessment included:

* Expansion of District systemwide strategies
¢ |dentification of strategies to address stakeholder input

Systemwide ITS Strategies

¢ This assessment was conducted for a single corridor, which was ranked within the
Prioritized Corridor Top 10 priority list. The assessment serves as an example of how strategies from the
toolbox of improvements may be applied to address site-specific corridor issues

Based on these three assessments, a comprehensive list of projects suitable for incorporation into the
MPQ’s Long Range Transportation Plan (LRTP) is provided.

6.1 Summary of Existing Transportation Plans

Before identifying a new TSM&O project, it is firstimportant to understand how existing improvement
plans will impact the roadway network and if any of the issues identified in the existing conditions
analysis have a funded solution in an improvement program.
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A review of the various transportation plans was performed to identify any programmed or planned
improvements throughout Manatee County. The review primarily focused on projects affecting the
prioritized on- and off-system corridors. The following improvement programs were reviewed:

FDOT Five Year Work Program (FY 2018/19-FY 2022/23)

Each year, FDOT develops the Five-Year Work Program in accordance with Section 339.135, Florida
Statutes. The Five-Year Work Program is an ongoing process used to forecast the funds needed for
upcoming transportation system improvements scheduled for the next five years. The development
of this Work Program involves extensive coordination with local governments, including Metropolitan
Planning Organizations and other city and county officials.

FDOT SIS Adopted 1° and 2" 5-year Improvement Plan

Per the FDOT Systems Planning Office, FDOT produces a document set known as the SIS Funding
Strategy, identifying potential Strategic Intermodal System (SIS) Capacity Improvement projects in
various stages of development. All of the projects identified within the SIS Funding Strategy are
considered financially feasible for implementation. The system encompasses transportation facilities
of statewide and interregional significance and is focused on the efficient movement of passengers
and freight. The document set identifies projects that are funded (Year 1), programmed for proposed
funding (Years 2 through 5), and planned to be funded (Years 6 through 10).

FDOTSs SIS Long-Range Cost Feasible Plan (FY 2029-2045)

The Long-Range Cost Feasible Plan is provided within the same document set of the SIS Funding
Strategy as the plan identifies projects considered financially feasible based on projected State
revenues (Years 11 through 25).

Sarasota/Manatee MPO 2040 Long Range Transportation Plan (LRTP)
The 2040 LRTP identifies a multimodal range of improvements for MPO through 2040. The MPO is
currently developing the 2045 LRTP, which was not available for review at the time of this publication.

Sarasota/Manatee MPO Transportation Improvement Plan (TIP) FY 2018/19-FY 2022/23

The TIP is a priority list of federal and state funded projects that have been scheduled for
implementation by the MPO. The TIP includes financially feasible multimodal projects that were
previously adopted by state and local officials, and transportation agencies funded through FY 2023.

Manatee County Area Transit (MCAT) Transit Development Plan (TDP)

The TDP documents future transit improvements throughout Manatee County for the next 10 years.
Transit improvements can include new routes, expanded hours of operation, or increased
frequencies.

The findings of the existing transportation plans review are illustrated in Map 10 — Transportation
Improvement Plans and are detailed in Appendix C. It is important to note that while some corridors
have long term planned improvements, a TSM&O strategy is still a viable alternative to bridge the gap
and provide mid-term congestion relief for the traveling public.
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6.2 Gap Analysis

The gap analysis examined the existing infrastructure on prioritized corridors to identify projects
which enhance ITS connectivity of operations (i.e., fiber and communication), provide for a continuous
sidewalk and bicycle network, or extend transit coverage. The objective of the gap analysis is to
identify opportunities provide full infrastructure coverage and connectivity which will encourage and
enable seamless multimodal travel.

This section identifies the existing “gaps” and documents where strategies could be utilized to
promote a safe and efficient multimodal system.

6.2.1 Fiber Gaps

Corridors identified as a Top 10 priority were reviewed to determine whether gaps are present within
the fiber network. As previously discussed, the presence of fiber provides the ability to actively
manage all ITS devices on a corridor and to manage operations in a comprehensive systemwide
manner. It should be noted, that while this assessment only covered fiber gaps, an additional
systemwide ITS assessment was completed, and Top 10 corridor improvements where indicated as
appropriate.

6.2.2 Sidewalk Gaps

The County currently has a robust sidewalk system; however, missing gaps create obstacles for
mobility, especially for people with disabilities. A sidewalk gap analysis was conducted on the
prioritized corridors to identify the locations of these gaps. It should be noted that the majority of the
priority corridors within Manatee County are located within urbanized areas. The smaller gaps
identified in a well-developed sidewalk network tend to have a greater benefit to cost ratio in
achieving connectivity, versus longer gaps which are primarily present in suburban and rural
environments.

6.2.3 Bicycle Lane Gaps

Similar to the sidewalk gap analysis, bicycle lane gaps were identified on the prioritized corridors. The
County has several corridors that have a bicycle lane and/or shared-use path constructed. However,
this section will highlight those locations where gaps currently exist and could be connected via future
projects and/or prioritized to complete the first mile / last mile connection.

6.2.4 Transit Gaps

The existing transit service was reviewed to identify which of the prioritized corridors have an existing
transit line and which do not. Gaps greater than 0.5 mile on a segment have been identified.
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Table 6 — Project List: Gap Analysis on Prioritized State Roads

Priority Corridor

1.US41/1STST

2.SR70

3.SR70
4.SR 64 /6THAVEW

5.US41/8THAVEW

6. SR 684 / 44TH AVE
E/ Cortez Rd

7.US 301/ US 301

8.US41/1STST

9.USB41/9THSTW

10.SR70/15STE

Corridor Limits

44th Avenue E to
10th St E/U.S. 301

Lockwood Ridge Rd
to Lakewood Ranch
Blvd

301 Boulevard E to
Lockwood Ridge Rd
15th St W to 27th St
E

44th Ave W/SR 684
to Saunders
Rd/63rd Ave W

75th St W to 14th St
W/Tamiami Trl

14th St W/Tamiami
Trl to Sarasota
County Line

10th St E/U.S. 301
to 49th St E

8th Ave W to 10th
Stw

51st Ave E/301 Blvd
E to US 301

Group 1
Fiber Gaps

301 Blvd E to 30th Ave W
Manatee Ave W to Haben
Blvd

10th St E to 17th St W
23rd St Eto 49th St E

30th Ave E to 51st Ave E

Group 2
Sidewalk Gaps (side)

44th Ave E to 41st Ave E (E/W)
Manatee Ave to 3rd Ave W (E/W)

53rd Ave W to 49th Ave W (E/W)
46th Ave Dr W to 45th Ave W (W)

University Pkwy to RR Tracks

#624712B ( E/W)

10th St E to 17th St E (E/W)
24th St E to 49th St E (E/W)

3rd Ave W to Riverside Dr ( E/W)

51st Ave E to US 301 (E/W)

Sarasota

Mroy

Group 3
Bike Lane Gaps

44th Ave E to 3rd Ave W

63rd Ave W to SR 684

75 ST W to 14t st

University Pkwy to RR
Tracks #624712B

10th St E to 49th St E

8th Ave W to 10th St W

51st Ave E to US 301

Group 4
Transit Gaps

44th Ave E to 26th Ave
9th Ave E to 10th St E/US 301

87th St E to Lakewood Ranch Blvd
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Table 7 — Project List: Gap Analysis on Prioritized Local Roads

Priority
Corridor
1. 15th St

2. Moccasin
Wallow Rd

3.26th St W

4. 63rd Ave
E/Saunders Rd

5. Lakewood Ranch
Blvd

6. Rye Rd E

7. Tallevast Rd

8.43rd St W

9. Tuttle Ave

10. Bayshore
Gardens Pkwy

Corridor Limits
8th Ave W to
County Line

US41tol-75

El Conquistador
Pkwy to SR 64

US 41 to Tuttle
Ave
SR 64 to SR 70

SR 64 to Upper
Manatee River
Rd

301 BIlvd Eto
Lockwood Ridge
Rd

SR 64/Manatee
Ave W to Cortez
Rd W

Manatee County
Line to 63rd Ave
E

34th St W to US

41

Group 1
Fiber Gaps

Tallevast Rd to Nasby Ct

S Tamiami Trl to I-75

44th Ave W to 53rd Ave W

15th St E to 21st St E
US 301 to 39th St E

SR 64 to Upper Manatee River
Rd

15th St E to 36th St E

9th Ave W to Southern
Parkway W

63rd Ave E to University
Parkway

Group 2
Sidewalk Gaps (side)

Cortez Rd W to Hardin Ave (E/W)
Tallevast Rd to Innovation Way (W)

Lindbergh Ct to Nasby Ct (W)

51st Ave W to 49th Ave W (W)
43rd Ave W to 33" Ave W (E/W)

26th Ave W to Manatee Ave W (E/W)

US 301 to 337 St E (N/S)
Prospect Rd to Tuttle Ave (S)

17th St Ct E to US 301 (S)

36th Ave W to Sandpointe Dr ( E)

77h Ave E to 71st Ter E (W)

Group 3
Bike Lane Gaps

8th Ave to 30th Ave W
Cortez Rd W to 44th Ave E
52nd Ave E to 55th Ave E
US 41 to Gateway Blvd

Bayshore Gardens Pkwy to
SR 64

15th St E to Tuttle Ave

15th St to Lockwood Ridge
Rd

SR 684 to SR 64

University Pkwy to 71st Ter
E

34th St W to US 41

Group 4
Transit Gaps

US41tol-75

SR 64 to SR 70

SR 64 to Upper Manatee River
Rd

301 Blvd E to Lockwood Ridge
Rd

Manatee County Line to 63rd
Ave E

34th St W to US 41
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6.3 Systemwide ITS Strategies

ITS technology can vary in different types of applications, including different types of traffic signal
controllers and traffic signal control management, variable message signs, vehicle speed detections,
automated vehicle identification and tracking, monitoring cameras, road weather information, to a
more complex applications in which integrate real time data to actively manage the traffic.

In the past, the arterial and freeway system operations and the ITS technology systems used to
manage the operations of each have been developed and managed separately, but with the initiation
of the TSM&O program and its goal of intertwining operations between the arterials and freeways,
ITS technologies are starting to blend together their fields of application which can ultimately lead to
an Integrated Corridor Management (ICM) Program.

To aid the District and achieving an integrated system, the following strategies / projects have been
identified for prioritization through this master planning effort:

Systemwide ITS Projects:

Regional Automated Traffic Signal Performance Measures (ATSPMs)

CCTV - full camera coverage to support TIM Expansion

Traffic Incident Management (TIM) with Mutual Link

ITS Communications — Significant fiber optics / communication gaps

Diversion and Evacuation Routes

Projects identified through the systemwide ITS assessment can be found in Table 8.
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Table 8 — Project List: Systemwide ITS Strategies

Sarasoila

Py

Corridor From To Mileage Purpose

Moccasin Wallow Rd us 41 UsS 301 7.11 Diversion Route

US 41 / Tamiami Trl Moccasin Wallow Rd 23rd St W 5.22 Diversion Route

usS 301 Moccasin Wallow Rd Old Tampa Rd 5.32 Diversion Route

SR 64 Lakewood Ranch Blvd Lorraine Rd 2.58 Diversion Route

Rye Rd Rutland Rd SR 64 6.36 Diversion Route

CR 675 FL-43 N Rye Rd 3.94 Diversion Route
Lorraine Rd SR 64 University Parkway 6.20 Diversion Route
Lakewood Ranch Blvd Summerfield Parkway University Parkway 3.43 Diversion Route

SR 789 / Gulf Drive Manatee Ave Gulf of Mexico Dr 3.79 Evacuation Route
Countywide BT & CCTV Various Routes - Operations and Traffic
Deployment Monitoring
Countywide Diversion Route Various Routes - Operations and Traffic
Blankout Sign Implementation Monitoring
Countywide Arterial Adaptive Various - TSMO - ITS

Study

Interstate WWD Deployment Various Interchanges - Interstate Safety

US 41 Connected Vehicle

Sarasota County Line

Hillsborough County

Mobility, Safety,

Deployment Line Evacuation and
Diversion
Integrated Corridor Management Various Routes - Operations

Operations
I-75 CV and BT Deployments

Sarasota County Line

Hillsborough County
Line

Mobility, Safety,
Evacuation and
Diversion

6.4 Corridor Specific

Corridor specific project identification is the third method taken to identify TSM&O strategies which
address mobility needs. Based on stakeholder involvement and consistency with other needs plans
and assessments within the County, the “Top 10” corridor of SR 684/Cortez Rd (75" St. to 14" St. W /
Tamiami Trail) was examined. While this process was only completed for one corridor to show an
example process, a similar methodology can be taken to resolve many issues of congestion on other
state or locally maintained roadways. Consideration included the previously identified strategies, local
context, potential benefit, and estimated cost.

To identify possible TSM&O strategies, it is important to understand the source of the problems and
the desired outcomes for the facilities. Therefore, a planning-level desktop screening was conducted
to examine the existing capacity, access management, ITS and bike/ped infrastructure, transit
operating conditions and crash frequency.

This assessment was also conducted to support previous reports and existing programmed

improvements to demonstrate how complimentary TSM&O improvements could be utilized in various
sections of the corridor to holistically improve safety and traffic operations.
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6.4.1 Corridor Issues

In many cases, corridor issues arise from capacity deficiencies. However, the Cortez corridor operates
at an acceptable level of service for both the 4-lane and 6-lane sections, with a maximum volume to

capacity ratio of 0.82 as shown below in Table 9.

Table 9 - Existing Roadway Conditions

Daily Conditions

LOS No. of Volume LOS  Accept-
Roadway From To Std Lanes able?
Cortez 75t Street 26t Street D 4 30,407 C Y
Road
Cortez 26t Street 14th Street D 6 48,840 C Y
Road

Source: FDOT Generalized Level of Service Handbook — 2013, FDOT Traffic Information CD — 2018

With sufficient capacity available to serve the traffic demands of the corridor, the corridor was further
examined and the following issues were identified:

o Driveway spacing along corridor: The corridor has approximately 117 driveways (73 on northside

/ 44 on southside) within the 3.75-mile multi-lane section from 75th Street West to 14th Street
West. This equates to approximately 31 driveways per mile. The driveway spacing creates
numerous conflicts and contributes to the high rate of angle, sideswipe, and rear end crashes.

Median spacing along divided section: Similarly, the median spacing does not meet FDOT access
management criteria from 75th Street West to 56th Street West, from Cape Vista Drive to 51st
Street West, from 47th Street West to Optimum Point of Care Driveway, from 37th Street West
to 32nd Street West, from 30th Street West to 26th Street West, and from 20th Street West to
the Best Buy Driveway entrance. This issue may contribute to the percentage of left entering
crashes (10.85%) along the corridor.

Transit stops along Corridor: Approximately 40 transit stops are located along the corridor.
Although the busses do not stop at each stop, it provides a greater potential for conflict, disrupts
traffic flow, and may contribute to rear end accidents.

Bike/Ped Infrastructure: The corridor has complete sidewalk coverage on both sides of the road.
Bicycle infrastructure is not available on the entire corridor. Existing studies have noted the
presence of cyclist using the sidewalks to avoid traveling in mixed traffic.

Crash Frequency: Crashes along the corridor are the largest issue. A Roadside Safety Audit was
conducted in 2018, and the issues and solutions of that report are represented were utilized to
support this assessment.

The corridor issues are summarized in Figure 1.
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6.4.2 Potential TSM&O Strategies

The TSM&O Strategy Guide provided TSM&O strategies that may potentially reduce, minimize, or
eliminate certain issues facing a given study corridor or regional network. The guide provides a general
description of each applicable strategy, along with relative values for capital and operating costs,
complementary and conflicting strategies, available benefit-cost ratios, and links for additional
information. The purpose of the TSM&O Strategy Guide is to aid transportation planners and
engineers in identifying potential TSM&O strategies based on the context of their study area, allowing
for and starting the detailed discussions and problem-solving with TSM&O and ITS professionals
within an organization.

TSMR&O strategies were identified to address these issues on the prioritized corridor. The intent of
this evaluation is not to develop specific concepts and will not include public input; however, it will

guide future efforts in corridor improvements and identify future performance measures.

In addition, Figure 2 illustrates the potential application of TSM&O strategies and planning-level costs,
relative to the corridor geometry and areas of concern.
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STRATEGY DESCRIPTION ISSUES RESOLVED LEAD AGENCY COST
Advanced Signing and Programmed Project 440688-1. Advanced street name signs reduce the potential of sideswipe crashes from last minute lane changes. This project addresses the eastbound approach and extends west to 86th Ave. Sideswipe crashes, FDOT $
@D |ntersection Improvements The project also includes the installation of an EB left turn lane at Timber Creek Road to improve traffic operations. vehicular delay
@ Arterial Access Management Programmed Project 445044-2. Access management is defined by FDOT as the careful planning of the location, type, and design of access to businesses and major facilities. The project will include the installation of new Angle, rear end, sideswipe, FDOT $$
pedestrian midblock crossings, modified median openings and driveways, directional turn lanes, new signage and updated pavement markings. pedestrian crashes
@ Lengthen NB Left Turn Lane and Programmed Project 437145-1. This project includes geometric improvements at the intersection of SR 684 and 43rd street to improve traffic operations and vehicle queuing issues. Traffic flow and vehicle FDOT / County $$
add Right Turn Lane queuing
o Dynamic Message Signs and Dynamic Message Signs are electronic signs on the highway that provide drivers with real-time traffic alerts. Repairing / upgrading the existing westbound DMS, east of 66th Street could provide travel time information for those Systemwide congestion FDOT $
Rerouting traveling further west to the beach.
o Restrict Right Turn In Restricting the right turn movements will eliminate a conflict point for vehicles making a westbound left turn. The intersection serves as an entrance into Walmart, however, access should not be impacted as there are two Sideswipe crashes, vehicle FDOT, Private $
upstream opportunities to make a right-in to the development. queuing, and traffic flow Developer
o Alternative Intersection Treatment "This intersection treatment that eliminates direct left-turns at signalized intersections from major and minor approaches an replaces them with U-turns on the major street. This strategy may be applicable at 51st street or 43rd Reduced conflict points, FDOT / County $$
street due to the existing median structure along the corridor. It should be noted that the treatment may best be suited for the north/south approaches, which will allow for split phasing and limit the number of U-turns at the traffic flow, and vehicle
medians which serve big box retail." queuing
Advanced Detection Devices Dilemma zone protection at each of the signalized intersections will increase safety and improve traffic flow by extending the cycle length as appropriate for vehicles which are detected within the zone (approx. 400" from stop Rear end and angle FDOT $$
bar). This dynamic process reduces the number of vehicles which have to decide rather to stop or proceed on a yellow light, therefore reducing the risk of rear end and angle crashes. crashes, and traffic flow
o Adaptive Signal Control Adaptive Signal Control responds more intelligently to fluctuations in traffic patterns by utilizing sensors for traffic data, and specially developed algorithms that then take the traffic data and derive signal timings that are Rear end crashes FDOT $
,E, customized to the prevailing conditions. This strategy will complement the advanced detection devices. and traffic flow
\ i
Signal Re-timing Traffic signal re-timing is a basic TSM&O strategy that is widely and consistently implemented in some parts of Central Florida. This strategy should be implemented to reflect the demands of a reduced 5 lane section. Traffic flow FDOT $
Emergency Vehicle Pre-emption Emergency pre-emption systems at each signalized intersection would provide first responders a safe and efficient means of traveling to an emergency. These systems have the ability to pre-empt the normal signal operations in Emergency response FDOT / MCAT $$
and Transit Signal Priority order to provide the emergency vehicles the right of way through the signalized intersections. TSP hardware can also be included within the emergency pre-emption intersections, providing another resource for transit reliability. and transit reliability
o Bicycle Infrastructure The addition of a bike lane or shared use path would support safer travel for cyclist along the corridor. Existing studies have noted cyclist traveling on the sidewalk. Bicycle safety and connectivity FDOT $$$

Priority Corridor Solutions
Sarasota/Manatee MPO
TSM&O Master Plan
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6.5 Project Identification Summary

In summary, this Chapter identified TSM&O projects which meet the needs identified by a data driven
process, utilizing the following three methods:

e Project identification through gap analysis
e Project identification based on system wide assessment and District goals
e Project identification for a specific corridor

Each of these assessment provide key strategies which promote a complete and cohesive multimodal
network, a system of strategies which further advance the District’s TSM&O initiatives, and location
specific improvements to address key bottlenecks or safety concerns. It is the District’s vision, that
this list or projects would provide a short-list of needs, for both immediate push-button projects, as
well as projects which are generated through the long-range planning process. The list of projects also
serves as a resource as mid-term support, to larger capacity issues, or a supplement within the
implementation of planned maintence, capacity, or operational projects.

The projects identified within this Master Plan have been summarized in one comprehensive table.
To create this table, additional consideration was given to prioritize needs. For example, fiber gaps
which would not connect additional signals or ITS devices were not prioritized. In addition, sidewalk
or bike lane gaps on priority corridors within an urban area were prioritized over sidewalk gaps along
areas which may not have supporting land use or connectivity on adjacent sections. The
comprehensive projects list can be found on Table 10. The location of the projects is also depicted
on Map 11 — Manatee County Projects Map.
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Table 10 — Projects List

Roadway Projects

Priority
Corridor

State - 6

Local -2

State-8

State - 7

State-4

Local -6

Local -5

All

State -
1,5,and 8

Facility

SR 684 / Cortez Rd

Moccasin Wallow
Rd
US 41 / Tamiami Trl

Us 301

SR 64

Rye Rd

CR 675
Lorraine Rd

Lakewood Ranch
Blvd
SR 789 / Gulf Drive

Countywide BT &
CCTV Deployment
Countywide
Diversion Route
Blankout Sign
Implementation
Countywide Arterial
Adaptive Study

Interstate WWD
Deployment

US 41 Connected
Vehicle Deployment

Integrated Corridor
Management
Operations

I-75 CV and BT
Deployments

Limits

44th Ave E to 75th St W
US 41 to US 301

Moccasin Wallow Rd to
23rd St W

Moccasin Wallow Rd to
Old Tampa Rd
Lakewood Ranch Blvd to
Lorraine Rd

Rutland Rd to SR 64

FL-43 to N Rye Rd

SR 64 to University
Parkway

Summerfield Parkway to
University Parkway
Manatee Ave to Gulf of
Mexico Dr

Various Routes

Various Routes

Various Routes

Various Interchanges

Sarasota County Line to
Hillsborough County Line

Various Routes

Sarasota County Line to
Hillsborough County Line

Length
(mi)

3.78
7.11

5.22
5.32
2.58
6.36
3.94
6.20
3.43

3.79

Type

TSM&O

Diversion Route
Diversion Route
Diversion Route
Diversion Route
Diversion Route
Diversion Route
Diversion Route
Diversion Route
Evacuation Route
Operations and
Traffic Monitoring

Operations and
Traffic Monitoring

TSMO - ITS

Interstate Safety

Mobility, Safety,
Evacuation and
Diversion
Operations

Mobility, Safety,
Evacuation and
Diversion

Project

Projects from TSM&O Masterplan (FDOT)

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, CCTV's, BT's, Blank Out Signs, Signal
Controller Assemblies and RSU's

Install Fiber, Wireless, CCTV's, BT's, Blank Out Signs,
Signal Controller Assemblies, RSU's

County Wide Deployment

Countywide Deployment of Blank out signs to guide
motorists along Diversion Routes already having
communications infrastructure. Scenario #1-4,#2-0,
#3-20, #4-16, #5-16, #6-16, #7-18, Hurricane 20
Study of top ten state and off system corridors to
determine if Adaptive Signal Technology is a
candidate to correct deficiencies

Installation of active WWD Systems at Interchanges

Install Connected Vehicle RSU's and upgrade
controllers if needed to ATC controllers

Funding for Additional Operators

Install Connected Vehicle RSU's and Bluetooth
Devices

Sarasola

Iy

Total Cost

TBD
$1,215,067

$972,631
$898,736
$399,004
$968,012
$671,374
$1,047,786
$477,051
$733,236
$266,815

$2,718,992

$500,000

$949,005

$1,221,913

$250,000

$552,388
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Table 10 — Projects List (Continued)

Bike/Pedestrian/Trails Projects

Priority
Corridor

State-1

State-5

Local -1

Local -3

Local -4

Local -7

Local -8

Local -9

State-1

State-5

Local -1

Local -2

Local -3

Facility

US 41 / Tamiami Trl
US 41 / 8th Ave W
15th St

26th St W

63rd Ave E / Saunders Rd

Tallevast Rd

43rd St W

Tuttle Ave

US 41 / Tamiami Trl
US 41 / 8th Ave W
15th St

Moccasin Wallow Rd

26th St W

Limits

44th Ave E to 3rd
Ave W

53rd Ave W to 45th
Ave W

Cortez Rd W to
Nasby Ct

51st Ave W to
Manatee Ave W
US 301 to Tuttle
Ave

17th St Ct E to US
301

36th Ave W to
Sandpointe Dr
77th Ave E to 71st
TerE

44th Ave E to 3rd
Ave W

63rd Ave W to SR
684

8th Ave W to 55th
Ave

US 41 to Gateway
Blvd

Bayshore Gardens
Pkwy to SR 64

Length
(mi)

0.38
1.28
5.22
2.09
0.79
0.70
0.45
0.70
0.13
2.27
2.10
1.62

4.44

Type

Sidewalk
Sidewalk
Sidewalk
Sidewalk
Sidewalk
Sidewalk
Sidewalk
Sidewalk
Bicycle Lane
Bicycle Lane
Bicycle Lane
Bicycle Lane

Bicycle Lane

Project

Construct sidewalk on east and west side (various
gaps)

Construct sidewalk on east and west side (various
gaps)

Construct sidewalk on east and west side (various
gaps)

Construct sidewalk on east and west side (various
gaps)

Construct sidewalk on east and west side (various
gaps)

Construct sidewalk on south side

Construct sidewalk on east side
Construct sidewalk on west side

Construct Bicycle lane / shared use path - Gaps on
east and west side

Construct Bicycle lane / shared use path - Gaps on
east and west side

Construct Bicycle lane / shared use path - Gaps on
east and west side (various gaps)

Construct Bicycle lane / shared use path - Gaps on
north and south side

Construct Bicycle lane / shared use path - Gaps on
east and west side

Sarasota
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Total Cost

$106,332
$396,330
$1,490,265
$559,051
$161,110
$112,777
$72,499
$112,777
$37,361
$652,383
$603,526
$465,577

$1,276,026
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Table 10 —Projects List (Continued)

Priority Facility Limits Length (mi) = Type Project Total Cost
Corridor
@ Local - 4 63rd Ave E / Saunders 15th St E to Tuttle Ave 2.04 | Bicycle Lane Construct Bicycle lane / shared use path $586,282
_&i Rd - Gaps on north and south side
£
% Local -7 Tallevast Rd 15th St E to Lockwood 0.85 | Bicycle Lane Construct Bicycle lane / shared use path $244,284
E Ridge Rd - Gaps on north and south side
§ Local - 8 43rd St W SR 684 to SR 64 2.35 | Bicycle Lane Construct Bicycle lane / shared use path $675,374
5 - Gaps on east and west side
§ Local -9 Tuttle Ave University Pkwy to 71st 1.74 = Bicycle Lane Construct Bicycle lane / shared use path $500,064
3 Ter E - Gaps on east and west side
_g Local - 10 Bayshore Gardens 34th St W to US 41 1.30 Bicycle Lane Construct Bicycle lane / shared use path $373,611
@ Pkwy - Gaps on north and south side
State - 2 SR70/15StE Ranch Lake Blvd to Transit Service Expansion Implement Lakewood Ranch $89,000
Lakewood Ranch Blvd microtransit service
§ State -5 US 41 / 8th Ave W 63" Ave W to SR 684 Transit Service Double Route 99 frequency $945,000
'S Local-3 26th St W 60t Ave W to 53™ Ave Enhancement
o w
'3 | State-6 SR 684 75th St W to SR 45 / US Transit Service Double Route 6 frequency $630,000
E 41 / 14th St W Enhancement
State -9 USB 41 8th Ave W to 10th St W Transit Service Implement Route 1 (6, 99) Sunday $272,000
Enhancement service

Costs based on planning level estimates:

Roadway ITS projects based on preliminary quantities and FDOT historical rolling 12-month cost averages

Sidewalk projects based on LRE Cost per Mile Models (5161,109.86 per mile, per side)

Bike lane / shared use path projects based on LRE Cost per Mile Models ($287,393.35 per mile)

Transit projects based on MCAT's 2018 National Transit Database (NTD) operating expenses (56.54 per revenue mile)
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Implementation

7.1 TSM&O Implementation

Implementation of TSM&O strategies and solutions can provide access to funding and programming
protocols that are specifically reserved for TSM&O projects and strategies that serve multiple modes
and encourage regional connectivity. These funding and programming protocols can be instrumental
in giving projects the boost needed for implementation.

7.2 Regional ITS Architecture

The FDOT District 1 Regional ITS Architecture (RITSA) is a system engineering process roadmap for the
next 20 years, serving as a guide for transportation system integration in the FDOT District 1 area.
Developed cooperatively across the region’s transportation agencies, RITSA encompasses all modes
of transportation, representing a shared regional vision of a safe, reliable, and efficient transportation
system for all users. The RITSA provides a guide for the integration of TSM&O projects incorporating
needs across traffic, safety, and transit. A primary purpose of the FDOT District 1 RITSA is to identify
opportunities for integration among the stakeholder ITS elements.

As a system engineering process, RITSA describes the process for deployment of ITS and TSM&O
strategies, as shown in Figure 3, depicting the systems engineering process life cycle in comparison to
the traditional project development process.

The FDOT District 1 RITSA was designed to fit into the statewide Regional ITS Architecture, including
assisting with satisfying the requirement from FHWA Rule 940 and FTA policy directives. Functional
areas and projects were identified for inclusion in RITSA and provide status, roles and responsibilities
across the region. The inclusion of these goals in the RITSA Operation Concepts for FDOT District 1
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may assist in providing an avenue for projects to continue moving forward as these goals are achieved.
The implementation of TSM&O and ITS solutions and strategies serve to complete these goals.

Manatee

Figure 3 - Project Life Cycle Process
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7.3 Funding and Programming Protocol

TSM&O projects are usually identified by transportation stakeholders through a coordinated review
of the region’s traffic, safety, and transit needs. Once a TSM&O strategy has been identified, it needs
to be evaluated similar to other transportation projects in the region. The MPO and FDOT District 1
can work together to prioritize these projects based on regionwide transportation needs and
resources. Funding availability is a key factor in determining whether a TSM&O strategy can advance
to programming in the Transportation Improvement Program (TIP) or FDOT’s Work Program (WP). It
is important that the corridor is identified and listed within the adopted MPO LRTP.

In addition to development as stand-alone projects, TSM&O strategies have the potential to be added
to projects that are currently in the FDOT Work Program, if schedule and funding permits. This is
another reason for keeping all disciplines engaged throughout the project process. Working with the
FDOT District 1 Work Program staff, projects on the TSM&O Strategic Network can be identified earlier
in the project development process.

The Planning process is the start of the TSM&O lifecycle, utilizing existing datasets, identifying the

specific issues and needs, and evaluating appropriate strategies to improve the conditions for the
traveling public. Therefore, one example of utilizing existing project is coordinating with the
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resurfacing team regarding the project list. If a prioritized corridor is scheduled for resurfacing within
the design phase, the strategy(ies) could be included and funded as part of the resurfacing program,
if not exceeding the resurfacing criteria and funding allocations.

Depending on the project, funding can come from federal, state or local sources. As funds are made
available, FDOT and the MPO can coordinate and decide how funds will be allocated. The MPO usually
makes recommendations regarding surface transportation, congestion mitigation, air quality and
federal transit projects. For major transportation projects, such as Interstate Managed Lanes projects
are funded with federal and / or state funds, through the working relationship between FDOT and
MPO. In addition, the local agency, such as Sarasota or Manatee County, can apply for state and
federal grants. A few available grants and / or programs made available to the local agencies include:

County Incentive Grant Program (CIGP)

The CIGP was created for the purpose of providing grants to counties to improve a transportation
facility, including transit located on the State Highway System (SHS) or transit relieving traffic
congestion on the SHS.

Local Agency Program (LAP Program)

The LAP establishes consistent and uniform practices for authorizing Local Agencies to use federal
funds provided through FDOT to design and construct projects. The LAP Program is not a funding
program, but a delivery method for Local Agencies. FDOT LAP Projects are often funded with
Transportation Alternatives, Safety, Safe Routes to School, etc.

Highway Safety Improvement Program (HSIP)

The HSIP is a core Federal-aid program with the purpose of achieving a significant reduction in
fatalities and serious injuries on all public roads. As per 23 U.S.C. 148(h) and 23 CFR 924.15, states are
required to report annually on the progress being made to advance HSIP implementation and
evaluation efforts. The format of this report is consistent with the HSIP Reporting Guidance dated
December 29, 2016 and consists of five sections:

e Program structure;
Progress in implementing highway safety improvement projects;
Progress in achieving safety outcomes and performance targets;
Effectiveness of the improvements;
Compliance assessment.

Transportation Regional Incentive Program (TRIP)

The TRIP program provides funding to improve regionally significant transportation facilities in
regional transportation areas defined by Florida Statute. State funds are available throughout Florida
to provide incentives for local governments and the private sector to help pay for critically needed
projects that benefit regional travel and commerce.
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Florida Safe Routes to School (SRTS)

SRTS is a statewide program, funded by the FDOT, whose goal is to make it safer for more children to
walk and bicycle to school. Florida SRTS funds projects that address unsafe or lack of infrastructure,
as well as programs that promote walking and bicycling through education/encouragement programs
aimed at children, parents, and the community.

Other Sources

Other potential funding sources include city funds and / or federal funds. FDOT will require a Local
Funding Agreement (LFA) or a Joint Participation Agreement (JPA) depending on the nature of the
funding. Certain improvements, such as landscaping constructed within the FDOT jurisdiction may
also require that a maintenance agreement be secured.

It is also vital for the lead agency to secure and budget the operation and maintenance funds for a
TSM&O strategy in the early stages. FDOT'’s priority is to fund planning and development of TSM&O
strategies, only if funding for operation and maintenance is identified and dedicated.

A proportion of the Statewide Intelligent Transportation System funds (DITS) are set aside each year
for operation and maintenance of eligible TSM&O projects by an allocation formula. However, the
set-aside DITS fund is often insufficient and are designated for SIS facilities only. Other state funds
and toll revenues are frequently used to supplement DITS to fund TSM&O operations and
maintenance along SIS facilities.

Signal operation and maintenance agreements are often used to outline responsibilities among FDOT
and the local agencies, similar to the existing Operations agreement between County and the FDOT
Traffic Operations unit. FDOT looks to local agencies to provide operations and maintenance support
for arterial projects. District Dedicated Revenue (DDR) provides a potential state funding source for
operations and maintenance of projects on arterials. However, state funds are constrained and the
competition for them is fierce. There are opportunities of using federal funding (Surface
Transportation Block Grants, National Highway Performance Program, and Congestion Management)
for TSM&O operations, which have not been fully exercised. As such, a close coordination between
FDOT and the MPO is important for allocating federal funds for arterial TSM&O projects, especially
for operations.

7.4 Performance Measures

As defined by the FHWA, performance measurement is essential as the means of determining
program effectiveness, identifying how changes are affecting system operations, and guiding
decision-making. Operations performance measures demonstrate the extent of transportation
problems and can be used to “make the case” for operations within an agency and to decision-makers
and the traveling public, as well as to demonstrate to them what is being accomplished with public
funds on the transportation system.

Each prioritized corridor will have different levels of congestion and characteristics, resulting in
different strategies with a different purpose and need. Therefore, the performance of each strategy
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should be evaluated individually to determine if the purpose and need was satisfied and improved.
The first step in performance evaluation is to define an overall baseline, requiring the necessary data
be collected to evaluate the operations characteristics (i.e., counts, travel time, etc.).

The District is currently achieving this continuous performance measurement through the provision
of quarterly reporting on four (4) prioritized freeway segments, five (5) prioritized districtwide
corridors (included Fruitville Rd), and four (4) adaptive signal control corridors. This quarterly
reporting process utilizes the performance measures examined within Chapter 4 of this Masterplan
for preference scoring, and includes performance goals, performance enhancement goals for
corridors which need further improvement, and project performance goals which indicate the
envisioned performance for any recommended or planned improvement.

It is recommended that the local stakeholders create a similar comprehensive performance
measurement system. This includes linking performance measures to TSM&O goals, establishing
common performance measure definitions (such as the defining of performance measures for all
aspects of operations), specifying performance targets, and identifying data sources to support
performance measures.
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Stakeholders

8.1 Identification

The TSM&O process is stakeholder-driven, with engagement and identification serving a critical role
throughout every stage of the process. This requires efficient collaboration and cooperation among
all stakeholders, both public and private. Stakeholders must work together to ensure that TSM&O
strategies are defined, programmed, planned for, designed, constructed, operated, and maintained.
These TSM&O strategies can be initiated and led by the MPO, FDOT, and/or local governments.
However, the MPO is critical to the overall process, as the roadways will need to be identified within
the MPQ’s LRTP and the strategies prioritized (with the other funding initiatives) based on regional
needs and efforts. As part of the development of this TSM&O Master Plan, Table 11 provides a list of
the cities and local stakeholders included within the Sarasota/Manatee MPO region.

Table 11 — Stakeholders

City / County

City Public Safety Agencies — Police

City Public Works and Traffic Engineering

County Public Safety Agencies — Fire / EMS

County Public Safety Agencies — Sheriff’s Office

County Public Works and Traffic Engineering

Local Transit Agencies

Manatee County Area Transit (MCAT)

Planning Agencies

Sarasota-Manatee Metropolitan Planning Organization
Southwest Florida Regional Planning Council

State Agencies

Florida Department of Transportation (FDOT)
Florida Highway Patrol (FHP)
Florida Turnpike Enterprise (FTE)
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8.2 Engagement

The TSM&O program requires continuous collaboration between transportation-related disciplines
throughout the process. Experts must work together not merely to keep each other informed, but to
create new value for system users. This can include multiple key stakeholders leading, supporting or
engaging throughout the process. As identified by FHWA, the existing DOT and MPO planning and
programming conventions for formal agency capital programs include a defined long-range
investment strategy by program area, a short-range plan with a program of specific projects, and an
agency line-item capital budget (sometimes with operating and maintenance costs included).
Therefore, it is important for all stakeholders to be, at a minimum, engaged when a recommended
strategy impacts their facility. Table 12 provides the anticipated levels of involvement for each of the
major stakeholders on a DOT-led project. Note that this table only identifies anticipated involvement,
as the lead and support agency can change based on project specifics.

Table 12 — Partner Agency Levels of Involvement in Project Life Cycle

PROJECT DEVELOPMENT | OPERATIONS &

MAINTENANCE
. Pf;z‘;ﬁ"ﬂﬁ PL?TT_:\SEG DES?LEE:'EI':ENT DESIGN |CONSTRUCTION | TESTING |OPERATIONS IMONITORING | MAINTENANCE
m LEAD | SUPPORT | SUPPORT |ENGAGED| ENGAGED |ENGAGED| ENGAGED | SUPPORT | ENGAGED
SUPPORT |  LEAD LEAD | SUPPORT LEAD LEAD LEAD LEAD LEAD
SUPPORT | SUPPORT | SUPPORT |ENGAGED| ENGAGED [ENGAGED| SUPPORT | ENGAGED | ENGAGED
IR ENGAGED | ENGAGED | ENGAGED |ENGAGED| ENGAGED  |ENGAGED| ENGAGED | ENGAGED | ENGAGED
FDOT D1 [T LEAD LEAD LEAD LEAD LEAD LEAD SUPPORT |  SUPPORT

* Note: Each agency represents a single stakeholder; however, the MPO region includes multiple cities;
therefore, the City responsibilities were shown as a single line item, as each City will have a
similar level of involvement when a project is located within their respective jurisdiction.

As with most transportation programs, different units within a jurisdiction are primarily responsible
for different deliverables at various stages of a project. Multidisciplinary collaboration is also a key to
the success of the TSM&O program. As can be expected, the level of involvement of each discipline
fluctuates over time. In one stage a certain discipline may be leading, and in another stage, that
discipline may only provide support. Nevertheless, a good TSM&O program maintains representatives
from each discipline and each stakeholder engaged throughout the entire duration of the program.

To better visualize the fluctuations in the involvement of each discipline, the steps include different
phases.

e Planning Phase: During the planning phase, important elements that will define potential
strategies and alternatives are identified. These include developing systemwide goals and
objectives, prioritizing projects, and refining purpose and need.
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e Project Development: The project development phase follows the planning phase. It
encompasses concept development, environmental documentation, design,
construction, and testing.

o Performance Monitoring: After the project is completed, it is recommended that
performance monitoring be carried out both to assess whether the completed project’s
purpose and need have been fulfilled, and to feed information into the next cycle of the
TSM&O program.

As shown in Figure 4, the planning role is predominant at the beginning and end of the TSM&O
lifecycle. These correspond to roles in systems- and project-level planning and performance
monitoring, respectively. Other disciplines (i.e., traffic operations, ITS engineering, design, right of
way, and construction) have lower levels of involvement in the planning-led phase but take center
stage during the design and implementation phases of a project. During these phases, the planning
role is often reduced to providing support. At the end of the TSM&O project/strategy(s), traffic
operations and maintenance staff take on more central roles as the newly implemented project begins
to necessitate maintenance and updates.

Each discipline may vary per stakeholder and could include additional staff. For instance, the FDOT
Planning group, under the Intermodal Systems Development unit, has recently created the Planning
& Design Studio to assist the FDOT MPO liaisons with developing creative and effective solutions to
support the FDOT goals (i.e., TSM&O, Complete Streets, etc.).

Figure 4 - TSM&O Program Roles and Responsibilities
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Next Steps

9.1 Next Steps

For long-term sustainability and success, it is important to regularly revisit the TSM&O Master Plan
and incorporate necessary enhancements. The following components should be considered as part of
the next phase of this plan.

e Incorporate TSM&O strategies into the Sarasota/Manatee MPO LRTP, Project Priority List, and
TIP. This can be achieved by first including the projects identified on Table 10 into the LRTP,
which is currently in its 5-year cycle update. From there, the projects can be moved through
the improvement plans as priorities shift and funding becomes available.

e Review technological advances in transportation and include additional service
areas/packages, including TSM&O work zone management, freight management, advances in
CAV, etc.

e Implement architecture and coordination/collaboration enhancements.

e Develop quarterly performance measurement and reports to track progress
e Conduct an Annual Master Plan evaluation for project identification, including
0 Re-evaluating the Project Prioritization List
O Re-evaluating and updating TSM&O Strategies and Gaps
0 Updating planned and funded transportation plans
By taking a holistic approach to transportation systems, management and operations are expanded
beyond a single project, corridor, or strategy. This TSM&O Master Plan is designed to maintain,

restore, and enhance transportation networks across all modes and benefit all users for a safer, more
efficient and effective transportation system.
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9.2 Monitoring and Update

It is recommended that this TSM&O Master Plan be updated every five years to correlate with the
latest travel demand modeling data and updated MPO Long Range Transportation Plan (LRTP). Due
to the technological advances in transportation engineering and operations, as well as the datasets
being collected daily by the FDOT and local stakeholders, conducting an annual evaluation of the
prioritized corridors and potential TSM&O strategies is suggested. This annual evaluation could result
in identifying a revised Strategic Network, TSM&O strategies, and prioritization.
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Appendix A — Map Series

Map 5 — Manatee County Strategic Network Map
Map 6 — Volume to Capacity

Map 7 - Fatal Crashes

Map 8 — Bicycle Crashes and Bicycle Lanes

Map 9 — Pedestrian Crashes and Sidewalks/Multi-Use Paths
Map 10 - Fiber Map

Map 11 — MCAT Routes

Map 12 - Top 10 State Roadway Priorities

Map 13 — Top 10 Local Roadway Priorities

Map 14 — Transportation Improvement Program
Map 11 - Projects List
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TSM&O Strategies

This chapter is intended to be a point of reference for the TSM&O strategies
considered as part of the corridor evaluation. The information outlined is
provided below in a user-friendly format. TSM&O strategies are sorted
alphabetically into the following categories:

Safety Improvements

Capacity Improvements

Multimodal Improvements

Automated / Connected Vehicle Support Improvements
Dynamic Strategies

Travel Demand Management

Emergency Management

Information and Data Management

1.1 Strategies — Safety Improvements

Safety improvement strategies are primarily intended to enhance the safety of the transportation user.
Some of these strategies may provide additional benefits beyond safety improvements, while others
may provide greater safety at the cost of reduced capacity. For those strategies with clear benefits for
both safety and capacity, deference was given to safety and those strategies were categorized as safety
improvements.
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1.1.1 Arterial Access Management

General Description — Arterial access management is an area of emphasis for FDOT. Access
management is defined by FDOT as the careful planning of the location, type, and design of access to
businesses and major facilities. Access management can improve safety by reducing the number of
conflict points—particularly those involving unsignalized left turns from driveways. In specific
situations, access management can also reduce delay by separating conflicting movements.

Costs—  Capital - $$ Operating - +$

Complementary Strategies — Arterial Access Management incorporates a variety of TSM&O
strategies, including:
-Dynamic Message Sign(s)
-Integrated Corridor Management (ICM)
-Active Arterial Management (AAM)
-Event Management
-Work Zone Management
-Travel Demand Management (TDM)
-Traffic Incident Management (TIM)
-En-route Driver Information
-Route Guidance
-Freight Mobility

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link — To be determined.

Additional Information —

https://ops.fhwa.dot.gov/access mgmt/docs/benefits am trifold.htm
https://ops.fhwa.dot.gov/publications/amprimer/access mgmt primer.htm
https://safety.fhwa.dot.gov/provencountermeasures/corridor access mgmt/

1.1.2 Bicycle Alert System

General Description — Bicycle Alert Systems are innovative ITS solutions that focus on the safety of
the bicyclists. Bicycle warning systems can use detectors and electronic signs to identify bicycle traffic
and notify motorists when a cyclist is in an upcoming segment. Other solutions include: GIS/GPS bike
route mapping, bicycle safe rumble strips, trail-roadway intersections, shared lane signing markings
and automated bicycle parking.

Costs—  Capital - §$ Operating - $$

Complementary Strategies — Bicycle Alert System incorporates a variety of TSM&O strategies,
including:

-Enhance bike/ped infrastructure

-Pedestrian Safety Systems

-Dynamic Message Sign(s)

-Travel Demand Management (TDM)

-Traffic Incident Management (TIM)

-Predictive Traveler Information

-En-route Driver Information

-Route Guidance
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-Innovative Intersection Designs
-Variable Speed Limit

-Express Bus / Limited Stop Bus
-Bus Rapid Transit

-Park and Ride Lots

-Transit Traveler Information
-Fixed Route Transit

-Freight Mobility

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —
https://safety.fhwa.dot.gov/ped bike/

1.1.3 Highway Rail Intersection

General Description — Highway Rail Intersection is the application of advanced technologies to
improve safety of at-grade highway intersections. This strategy incorporates a number of techniques
to improve the safety of the interface between the railroad and a highway. For example, an automated
enforcement system using sensor technology and high-resolution CCTV cameras can be used to
enforce when the barriers are closed. Vehicle proximity alert systems can also be used to warn drivers
about the impending arrival of a train. Positive train separation techniques can also be used to
automatically detect obstacles ahead of the train and apply brakes automatically. Variable message
signs can also be used to warn drivers that a second train is approaching.

Costs—  Capital - $$ Operating - $
Complementary Strategies — Highway Rail Intersection works well with these TSM&O strategies,
including:

-Dynamic Message Sign(s)

-Work Zone Management

-Traffic Incident Management (TIM)

-Predictive Traveler Information

-En-route Driver Information

-Route Guidance

-Variable Speed Limit

-Express Bus / Limited Stop Bus

-Bus Rapid Transit

-Park and Ride Lots

-Transit Traveler Information

-Fixed Route Transit

-Innovative Intersection Design

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —
https://ntl.bts.gov/lib/jpodocs/repts te/13587.html
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1.1.4 Innovative Intersection Designs
General Description — Sometimes an intersection improvement is exactly what a certain location
needs to improve driving conditions. Innovative intersection designs are often able to reduce traffic
congestion and many safety concerns. Again, choosing the proper tool from the tool box is imperative
to a smoothly run transportation system. There are numerous types of innovative intersection designs.
Some of the most commonly used are displaced left turn intersections, restricted crossing U-turn
intersections, median U-turn intersections, and diverging diamond intersections at interchanges.
Many of these designs can be found across the United States, from Maryland to New York, Michigan
to North Carolina. Florida recently completed its first diverging diamond interchange. With mobility
needs and population increasing and limited resources and right-of-way, regions need to be more
creative. These intersections offer alternative ways to reduce congestion as opposed to just widening
the roadways. Examples of innovative intersection designs include:
-Continuous Flow Intersections (CFl)
-Thru-Turn Intersections
-Single-Point Urban Interchange
-Diverging Diamond Interchanges
-Town Center Intersections (TCl)
-Quadrant Intersections
-Modern Roundabouts
The goal is to find the right tool for the applicable situation to ultimately make intersections safer for
the traveling public.

Costs—  Capital - $$ Operating — N/A

Complementary Strategies — Innovative Intersection Designs incorporate a variety of TSM&O
strategies, including:
-Enhance bike/ped infrastructure
-Pedestrian Safety Systems
-Bicycle Alert System
-Dynamic Message Sign(s)
-Travel Demand Management (TDM)
-Predictive Traveler Information
-En-route Driver Information
-Route Guidance
-Variable Speed Limit
-Express Bus / Limited Stop Bus
-Bus Rapid Transit
-Park and Ride Lots
-Transit Traveler Information
-Fixed Route Transit
-Freight Mobility

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://www.fhwa.dot.gov/publications/research/safety/09060/09060.pdf
https://safety.fhwa.dot.gov/intersection/alter design/pdf/fhwasa14069 mut infoguide.pdf
https://www.fhwa.dot.gov/publications/research/safety/09058/09058.pdf
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1.1.5 Install CCTV

General Description — A closed-circuit television (CCTV) system for roadways allows traffic operators
to respond to roadway issues more quickly and effectively. This includes identifying traffic accidents,
verifying reported accidents, and allows operators to make appropriate adjustments to the
surrounding network's operations (ramp gate closures, DMS updates, etc.). CCTV can also be used to
monitor traffic patterns, adverse weather conditions, wrong-way driving, and delays along standard
facilities and work zone areas. CCTVs may also spot criminal activity; operators can alert law
enforcement to the issue, verify the issue, and provide guidance to law enforcement officers on
location and situation.

Costs—  Capital - $ Operating - $

Complementary Strategies — CCTV installation works well with or support these strategies:
-Adaptive Signal Control
-Install Bluetooth
-Controller Upgrades
-Signal ATMS
-Advanced Intersection Detection
-Communications/Network Upgrades (Fiber)
-Traffic Management Center (TMC)
-Traffic Incident Management (TIM)
-Integrated Corridor Management (ICM)
-Data Management - Big Data
-Data Management - Transportation Data Analytics
-Performance Measurement
-Road Weather Information System (RWIS)
-Signal Phase and Timing (SPaT)
-Traffic Signal Preemption

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —
https://www.pcb.its.dot.gov/t3/s160316/s160316 TMC Video Best Practices presentation Keltner.asp
https://ops.fhwa.dot.gov/publications/fhwahop06006/chapter 5.htm

1.1.6 Interchange Improvements

General Description — Interchange improvements may be implemented to reduce safety hazards or
traffic congestion. These improvements can be singular improvements or large-scale reconstruction
of interchanges. For example, ramp traffic spilling back onto the arterial roadway may be alleviated by
implementing an additional storage lane along the ramp, which will reduce the queue and reduce the
associated rear-end collisions. This relatively small improvement can lead to reduced traffic incidents
on the arterial and improve ramp storage. Alternatively, a large-scale reconstruction may involve
replacing a standard interchange with a Diverging Diamond Interchange (DDI), which will eliminate
left-turn conflict points and reduce the number of signal phases, leading to increased throughput.
Depending on which improvement(s) are installed, the capital costs may be significant.

Costs —  Capital - $$$  Operating - $
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Complementary Strategies — Interchange improvements may work well with or support the
following TSM&O strategies:
-Work Zone Management
-Integrated Corridor Management (ICM)
-Dynamic Message Sign(s)
-Travel Demand Management (TDM)
-Traffic Incident Management (TIM)
-Pre-Trip Travel Information
-En-Route Driver Information
-Predictive Traveler Information
-Route Guidance
-Variable Speed Limit

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://www.fhwa.dot.gov/design/interstate/pubs/access/access.pdf
https://safety.fhwa.dot.gov/intersection/alter design/

1.1.7 Intersection Collision Avoidance

General Description — Intersection Collision Avoidance employs highspeed wireless communications,
roadside and in-vehicle technology to warn drivers of any potential conflict at intersections. For
example, a driver approaching an intersection too fast to stop as the light turns red can be detected,
and an appropriate accident mitigation strategy can be implemented, such as turning the lights all red
or extending the green for the driver's approach.

Although this strategy is the subject of a research program currently funded by the FHWA, this is
particularly relevant to arterial traffic management. Due to the need for cooperation between roadside
equipment for traffic control and on-board vehicle equipment, it will be necessary for local agencies
to work together with automotive suppliers and manufacturers.

Costs—  Capital - $ Operating - $

Complementary Strategies — Intersection Collision Avoidance can be supported by the following
TSM&O strategies:
-Install CCTV
-Install Bluetooth
-Communications/Network Upgrades (fiber)
-Signal ATMS
-Retroreflective Signal Back Plates
-Traffic Signal Preemption (Emergency Vehicles)
-Advanced Intersection Detection
-Data Management - Big Data
-Data Management - Transportation Data Analytics
-Performance Measurement
-Road Weather Information System (RWIS)
-Signal Phase and Timing (SPaT)

Conflicting Strategies — To be determined.

Page 6



Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://www.its.dot.gov/research archives/cicas/

1.1.8 Lateral Collision Avoidance

General Description — Lateral Collision Avoidance utilizes technology on board the vehicle to warn
the driver of a lane departure that might lead to a collision. Sensors on board the vehicle detect the
lane and detect the presence of other vehicles. Alerts can take the form of an audible tone or vibration
of the steering wheel. This tool is promising when applied to the transit industry, ensuring safety from
other cars or curb-running, which is when buses hit curbs on tight turns, damaging costly equipment.

Costs—  Capital - $ Operating - $
Complementary Strategies — Collision Avoidance measures may work well with these TSM&O
strategies:

-Install Bluetooth

-Install CCTV

-Communications/Network Upgrades (fiber)

-Controller upgrades

-Traffic Incident Management (TIM)

-Connected Vehicle technologies

-Road Weather Information System (RWIS)

-Data Management - Big Data

-Data Management - Transportation Data Analytics

Conflicting Strategies — To be determined.

Example Benefit-Cost Ratio — To be determined.

Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —

http://fresno.ts.odu.edu/newitsd/ITS Serv Tech/collision avoidance/coll avoid lat/collision avoidanc
e lateral summary print.htm

https://www.fhwa.dot.gov/publications/research/safety/09049/

1.1.9 Longitudinal Collision Avoidance

General Description — Longitudinal Collisions Avoidance, also known as adaptive cruise control,
employs sensors on board the vehicle to detect the current speed and the distance between the users’
vehicle and the vehicle ahead. The system can either generate an alert or automatically apply the
brakes to maintain a safe distance.

Costs —  Capital - $ Operating - $

Complementary Strategies — Collision Avoidance measures may work well with these TSM&O
strategies:

-Install Bluetooth

-Install CCTV

-Communications/Network Upgrades (fiber)

-Controller upgrades

-Traffic Incident Management (TIM)

-Connected Vehicle technologies
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-Road Weather Information System (RWIS)
-Data Management - Big Data
-Data Management - Transportation Data Analytics

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://www.fhwa.dot.gov/publications/research/safety/09049/

1.1.10 On-board Safety and Security Monitoring

General Description — On-Board Safety and Security Monitoring is a tool that can inform truck drivers
if an unsafe situation arises during operation of the vehicle. Through on-board sensors, continuous
monitoring of the system allows for safer trips. This alert system can monitor cargo, alert drivers of
potentially unsafe circumstances, address driver fatigue, problems with vehicle systems or issues
related to the cargo on board the vehicle. Similarly, if an incident were to occur, on-board alerts could
be sent back to the central back office to notify them of the occurrence and disseminate that
information to first responders more quickly.

Costs—  Capital - $ Operating - $

Complementary Strategies — On-board Safety and Security Monitoring works well with these other
TSM&O strategies:
-Automated Roadside Safety Inspection
-Commercial Vehicle Administration Process
-Commercial Vehicle Electronic Clearance
-Dynamic Message Sign(s)
-Integrated Corridor Management (ICM)
-Active Arterial Management (AAM)
-Dynamic Routing
-Hazardous Materials Security & Incident Response
-Pre-trip Travel Information
-Route Guidance

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://ntl.bts.gov/lib/51000/51300/51335/0Onboard-Monitoring-and-Reporting-for-CMV-Safety-
Final-Report-Dec2007.pdf

1.1.11 Pedestrian Safety Systems
General Description — Pedestrian Safety Systems utilize innovative ITS solutions that focus on the
safety of the users on foot. These systems can help protect pedestrians by activating in-pavement
lighting to alert drivers as pedestrians enter crosswalks. Countdown pedestrian signals are a highly
common application that assist pedestrians in knowing how much time remains to cross and aids
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motorists to judge timeframes when pedestrian traffic is expected. Other innovative solutions
include:

-Infrared detectors - Microwave detectors which can talk back to the controller and minimize or
extend clearance times.

-Illuminated Pushbuttons - Accessible pedestrian signals that produce a sound, vibration, or both
during the walk interval.

-Rectangular Rapid Flashing Beach (RRFB) - Low-cost countermeasure to increase driver compliance
in yielding to pedestrians at midblock locations.

-Advanced Pedestrian Detection Systems - Adapting signal timings in real-time to better meet
pedestrian needs is also a low-cost countermeasure.

Costs—  Capital - $$ Operating - $$

Complementary Strategies — Pedestrian Safety Systems incorporate a variety of TSM&O strategies,
including:
-Enhance bike/ped infrastructure
-Bicycle Alert System
-Work Zone Management
-Travel Demand Management (TDM)
-Traffic Incident Management (TIM)
-Predictive Traveler Information
-En-route Driver Information
-Route Guidance
-Innovative Intersection Designs
-Variable Speed Limit
-Express Bus / Limited Stop Bus
-Bus Rapid Transit
-Park and Ride Lots
-Transit Traveler Information
-Fixed Route Transit
-Electronic Toll Collection
-Regional Payment System
-Freight Mobility

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —

http://www.pedbikesafe.org/PEDSAFE/countermeasures detail.cfm?CM NUM=11
https://www.fhwa.dot.gov/publications/research/safety/pedbike/0102.pdf
https://safety.fhwa.dot.gov/intersection/conventional/unsignalized/tech sum/fhwasa09009/
https://one.nhtsa.gov/DOT/NHTSA/NVS/Crash%20Avoidance/Technical%20Publications/2016/81231
2 V2PPedestrianReport.pdf

1.1.12 Pre-Crash Restraint Deployment

General Description — Pre-Crash Restraint Deployment makes use of on-board sensors to anticipate
vehicle crashes by measuring the angle of the steering wheel, vehicle wheels and the status of the
brakes. If the crash cannot be avoided, actuators will automatically deploy additional restraints to
mitigate damage to the vehicle and the passengers.
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Costs—  Capital - $ Operating - $
Complementary Strategies —

Conflicting Strategies —

Example Benefit-Cost Ratio -

Proven TSM&O Strategy Handout Link -

Additional Information —

1.1.13 Public Travel Security

General Description — Public Travel Security uses ITS technologies such as video feeds, sensors,
telecommunications, command-and-control, etc., working together to increase the level of travel
security for the traveling public. Sensors monitor roadways, structures, transit facilities, transit vehicles,
transit stations, parking lots, bus stops and generate alarms either automatically or manually when
necessary.

It is viewed as a necessary tool to keep transportation infrastructure and the community safe. The
reason why this needs to be implemented could easily be tied to a benefit-to-cost ratio: the amount
of money saved from stolen or damaged infrastructure would provide a positive return on investment.
CFX already implements this strategy through the monitoring of expressways and toll plazas;
monitoring authorized versus unauthorized contractors or notifying Road Rangers when cars have
broken down on their system.

Costs—  Capital - $ Operating - $

Complementary Strategies — Public Travel Security works well with these TSM&O strategies,
including:
-Event Management
-Integrated Corridor Management (ICM)
-Hazardous Materials Security & Incident Response
-On-board Safety and Security Monitoring
-Dynamic Message Sign(s)
-Predictive Traveler Information
-En-route Driver Information
-Route Guidance
-Emergency Notification & Personal Security
-Emergency Vehicle Management
-Disaster Response and Evacuation
-Transit Traveler Information

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —
https://www.fhwa.dot.gov/security/emergencymagmt/profcapacitybldg/tipem.cfm#good
http://www.cflsmartroads.com/security.html
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1.1.14 Queue Warning System

1.1.15

General Description - Q-WARN is used to inform travelers of the presence of downstream stop-and-
go traffic (based on real-time traffic detection) using warning signs and flashing lights. Drivers can
anticipate an upcoming situation of emergency braking by slowing down ahead of time and avoid
erratic behavior, ultimately reducing queuing-related collisions. Dynamic message signs show a
symbol or word, along with flashing lights, to inform motorists of queues with significant slowdowns
ahead. Sensors in the highway detect traffic speeds and flows and these are passed to a specially
developed algorithm that determines what messages should be displayed on various parts of the
highway. This strategy might also be combined with the use of a variable speed limit system to reduce
severe acceleration and deceleration on the approach to a bottleneck. Speed harmonization and lane
control signals that provide incident management capabilities can also be combined with queue
warning. The system can be automated or controlled by a traffic management center operator. Work
zones also benefit from Q-WARN with portable dynamic message sign units placed upstream of
expected queue points.

Costs—  Capital - $ Operating - $

Complementary Strategies — Queue Warning System works well with these other TSM&O
strategies:
-Dynamic Message Sign(s)
-Variable Speed Limit
-Work Zone Management
-Active Arterial Management (AAM)
-Event Management
-Integrated Corridor Management (ICM)
-Traffic Incident Management (TIM)
-Predictive Traveler Information
-En-route Driver Information
-Route Guidance

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link — To be determined.

Additional Information -
http://dot.state.mn.us/research/reports/2017/201720.pdf
http://trriournalonline.trb.org/doi/pdf/10.3141/2555-06

Retroreflective Signal Back Plates

General Description — Retroreflective Signal Back Plates can be added to a traffic signal to improve
the visibility of the illuminated face of the signal by introducing a controlled-contrast background. The
improved visibility of a signal head with a backplate is made even more conspicuous by framing it with
a retroreflective border. Signal heads that have backplates equipped with retroreflective borders are
more visible and conspicuous in both daytime and nighttime conditions. This low-cost strategy is
meant to improve safety at the subject intersection by reducing visibility issues for motorists.

Costs—  Capital - $ Operating - $

Complementary Strategies — Retroreflective Signal Back Plates work well with these other TSM&O
strategies:
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-Integrated Corridor Management (ICM)
-Traffic Incident Management (TIM)
-Active Arterial Management (AAM)
-Event Management

-Work Zone Management

-Transit Signal Priority

-Adaptive Signal Control

-Traffic Signal Re-timing

-Traffic Signal Preemption

-Queue Warning

-Dynamic Message Sign(s)
-Innovative Intersection Designs

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://safety.fhwa.dot.gov/provencountermeasures/blackplate/

1.1.16 Road Ranger Service Patrol

General Description — Road Ranger Service Patrol generally consists of trained personnel who use
specially equipped vehicles to patrol congested highways searching for and responding to traffic
incidents. General services include: pushing vehicles out of travel lanes, providing gasoline, changing
flat tires, and providing minor repairs to help motorists safely drive their vehicle from the highway. The
FDOT Road Ranger program also allows motorists two local phone calls if necessary. Road Ranger
Service Patrol vehicles are equipped with warning lights or a variable message sign alerting traffic to
move over.

Costs— Capital - $ Operating - $$$

Complementary Strategies — Road Ranger Service Patrol works well with these other TSM&O
strategies:

-Integrated Corridor Management (ICM)

-Traffic Incident Management (TIM)

-Active Arterial Management (AAM)

-Event Management

-Work Zone Management

-Dynamic Message Sign(s)

-Queue Warning

-Road Weather Information System (RWIS)

Conflicting Strategies — To be determined.

Example Benefit-Cost Ratio — The Benefit-Cost Analysis for FDOT's statewide Road Ranger program,
conducted using the TOPS-BC application, identified a BCR of 6.68. The benefits considered include
delay and fuel savings. Consideration of other benefits may increase the BCR. The methodology and
inputs used for the BCA are provided in the Transportation Systems Management and Operations
Benefit Cost Analysis Compendium (FHEWA, 2015).

Proven TSM&O Strategy Handout Link - To be determined.
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Additional Information -
https://ops.fhwa.dot.gov/publications/fhwahop08031/fsp2 0.htm
http://www.fdot.gov/traffic/traf incident/rrangers/rranger.shtm

1.1.17 Roadway Diet

1.1.18

General Description — Roadway Diet is a traffic calming solution whereby travel lanes on a given
corridor are removed (typically from four travel lanes to three) to provide better infrastructure and
mobility for other modes of transportation, including transit, bicycle, and pedestrian.

This will likely provide a more comfortable experience for alternative modes, increasing their
throughput while decreasing capacity for motor vehicles. Businesses adjacent to the improved corridor
may also experience increased visitors as a result of the traffic calming and additional pedestrian /
bicycle traffic.

Costs —  Capital - $$$  Operating - $

Complementary Strategies — Roadway Diet may work well with these TSM&O strategies:
-Enhance bike/ped infrastructure
-Bicycle Alert System
-Travel Demand Management (TDM)
-Traffic Incident Management (TIM)
-Predictive Traveler Information
-En-route Driver Information
-Innovative Intersection Designs
-Variable Speed Limit
-Express Bus / Limited Stop Bus
-Bus Rapid Transit
-Park and Ride Lots
-Transit Traveler Information
-Fixed Route Transit

Conflicting Strategies — Roadway Diet replaces motor vehicle travel lanes with infrastructure for
alternative modes of transportation. This has the effect of calming traffic, increasing throughput for
alternative modes of transportation, and decreasing vehicle capacity and demand on a given corridor.
This strategy would conflict with the standard practice of Roadway Widening. Also, Roadway Diet may
be a hindrance to freight movement if applied on designated freight corridors. However, Roadway Diet
may benefit freight movements along city streets as it provides more controlled bicycle/pedestrian
movements, leading to improved safety for all users.

Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://safety.fhwa.dot.gov/road diets/quidance/info _guide/

Road Weather Information System

General Description — As defined by FHWA, a Road Weather Information System (RWIS) is comprised
of Environmental Sensor Stations (ESS) in the field, a communication system for data transfer, and
central systems to collect field data from numerous ESS. These stations measure atmospheric,
pavement and/or water level conditions. Central RWIS hardware and software are used to process
observations from ESS to develop nowcasts or forecasts and display or disseminate road weather
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information in a format that can be easily interpreted by a manager. RWIS data are used by road
operators and maintainers to support decision making. According to FHWA, "there are three types of
road weather information: atmospheric data, pavement data, and water level data. Atmospheric data
include air temperature and humidity, visibility distance, wind speed and direction, precipitation type
and rate, cloud cover, tornado or waterspout occurrence, lightning, storm cell location and track, as
well as air quality. Pavement data include pavement temperature, pavement freezing point, pavement
condition (e.g., wet, icy, flooded), pavement chemical concentration, and subsurface conditions (e.g.,
soil temperature). Water level data include stream, river, and lake levels near roads, as well as tide
levels (i.e., hurricane storm surge)."

Costs—  Capital - $ Operating - $$

Complementary Strategies — RWIS works well with these other TSM&O strategies:
-Integrated Corridor Management (ICM)
-Traffic Incident Management (TIM)
-Active Arterial Management (AAM)
-Road Ranger Service Patrol
-Event Management
-Work Zone Management
-Dynamic Message Sign(s)
-Queue Warning

Conflicting Strategies — To be determined.

Example Benefit-Cost Ratio — FHWA highlighted several RWIS projects and their associated benefit-
cost ratios. In Oregon, the BCR for 2 automated wind warning systems were 4.13 and 2.80. In Michigan,
the BCR for a Rural RWIS project ranged from 2.8 to 7.0. A research project considering lowa, Michigan
and Nevada determined a RWIS project would yield BCRs between 1.8 and 36.7 depending on the
location of the implementation. (from ITS Benefits, Costs, and Lessons Learned. 2017 FHWA JPO.
FHWA-JPO-17-500)

Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -

https://ops.fhwa.dot.gov/weather/fag.htm
https://ops.fhwa.dot.gov/weather/mitigating impacts/best practices.htm
https://ops.fhwa.dot.gov/publications/fhwahop12046/index.htm
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1.1.19 Roundabout

General Description — Roundabouts are a type of intersection in which vehicles travel around a central
island almost continuously. Roundabouts can be a better and lower-maintenance solution for small
and medium-sized intersections. Research has shown that roundabouts have an improved safety
performance over comparable intersections, especially in reducing the number of severe crashes. There
are several types of roundabout, including mini-roundabouts, single-lane roundabouts, and multi-lane
roundabouts.

Costs —  Capital - $$$  Operating - $

Complementary Strategies — Roundabouts work well with these other TSM&O strategies:
-Arterial Access Management
-Roadway Diet
-Enhance Bike/Ped Infrastructure
-Innovative Intersection Designs

Conflicting Strategies — Strategies related to traffic signals will generally conflict with this strategy, as
roundabouts are considered to be an alternative to signalized intersections. However, there are certain
two-lane roundabouts in Europe that use signals to control left-turn movements within the
roundabout. This is meant to control the flow of traffic in a similar fashion to ramp metering.

Example Benefit-Cost Ratio — The Benefit-Cost Analysis for Maryland's fifteen (15) roundabouts,
conducted using the TOPS-BC application, identified a BCR of 15.3 per roundabout. This is heavily
influenced by the decrease in significant crashes. The methodology and inputs used for the BCA are
provided in the Transportation Systems Management and Operations Benefit Cost Analysis
Compendium (FHWA, 2015).

Proven TSM&O Strategy Handout Link — To be determined.

Additional Information —
https://safety.fhwa.dot.gov/intersection/innovative/roundabouts/
https://www.fhwa.dot.gov/publications/research/safety/00067/00067.pdf

1.1.20 Work Zone Management

General Description — Maintaining safe and smooth traffic flow through work zones is increasingly
relevant. The safety of construction crews and travelers must be first priority of any Work Zone
Management strategy. In work zones, safety can be enhanced through separation and barriers,
lighting, speed control, education, enforcement, and more. Once safety is addressed, agencies can
optimize construction staging, lane closures, detours, and incident management to reduce delays to
the traveling public.

Costs —  Capital - $$ Operating - $

Complementary Strategies — Work Zone Management works well with these TSM&O strategies:
-Travel Demand Management (TDM)
-Active Arterial Management (AAM)
-Integrated Corridor Management (ICM)
-Traffic Incident Management (TIM)
-Dynamic Message Sign(s)
-Event Management
-Adaptive Signal Control

Conflicting Strategies — To be determined.
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Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://ops.fhwa.dot.gov/wz/traffic mgmt/
https://ops.fhwa.dot.gov/wz/index.asp

1.1.21 Wrong Way Driving Countermeasures

General Description — Wrong Way Driving Countermeasures use intelligent solutions like LED
WRONG WAY signs on ramps to grab the attention of wrong way drivers prior to entering the mainline.
Other countermeasures include using microwave vehicle detection systems to detect wrong way
drivers and alert traffic management centers and highway patrol immediately. Wrong way crashes,
while they do not occur as often, result in incapacitation or death 50% of the time, which is much
higher than the average crash. Wrong way driving is usually linked to intoxicated drivers, roadway
design challenges, or lighting or signing concepts. By using this simple technology, this strategy could
be used to protect drivers of major Freeways and Expressways from wrong way drivers. Major
deployments can be found in Texas, Florida, California, New Mexico and Washington. In Florida, wrong
way driving countermeasures are being used along the Florida's Turnpike and Central Florida
Expressways (CFX) system.

Costs —  Capital - $$ Operating - $

Complementary Strategies — Wrong Way Driving Countermeasures incorporate a variety of TSM&O
strategies, including:

-Dynamic Message Sign(s)

-Traffic Incident Management (TIM)

-Integrated Corridor Management (ICM)

-En-route Driver Information

-Route Guidance

-Variable Speed Limit

-Freight Mobility

Conflicting Strategies — To be determined.
Example Benefit-Cost Ratio — To be determined.
Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —

https://www.cga.ct.gov/2008/rpt/2008-r-0491.htm
https://safety.fhwa.dot.gov/intersection/other topics/wwd/
http://stars.library.ucf.edu/etd/5334/
https://www.cfxway.com/for-travelers/projects/wrong-way-driving-detection-and-prevention-

system/
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1.2 Strategies — Capacity Improvements

Capacity improvement strategies are primarily focused on improving the throughput of vehicles within
the transportation network. Certain strategies are tailored to freeway capacity improvement, while
others are focused on arterial throughput.

1.2.1 Active Arterial Management (AAM)

General Description - FHWA defines AAM as: “The active prioritization of objectives and collection of
information to efficiently manage traffic signal infrastructure and control devices to maximize safety
and throughput while minimizing delays. The working definition of traffic signal maintenance is the
preventative and responsive activities to preserve traffic signal infrastructure and control devices
necessary for the safe and efficient utilization of arterial, collector and local roadways.” The 2017
TSM&O Strategic Plan (FDOT CO) notes that AAM applies freeway management practices to major
urban arterials.

Essentially, AAM is the use of sensors and advanced traffic signal control on major arterials that are
used to collect traffic flow and travel time data, while TMC operations provide the ability to adapt
signal timings to prevailing traffic conditions. A lower-cost version of AAM involves the use of a more
limited range of sensors and less sophisticated traffic control, supported by the technical resources
with a focus on maintaining traffic signal timings on a regular basis.

Costs—  Capital - $ Operating - $$$

Complementary Strategies — AAM works well with these other TSM&O strategies:
-Integrated Corridor Management (ICM)
-Traffic Incident Management (TIM)
-Controller Upgrades
-Event Management
-Transit Signal Priority
-Adaptive Signal Control
-Traffic Signal Re-timing
-Queue Warning
-Dynamic Message Sign(s)

-Work Zone Management
-Pre-Trip Travel Information
-Predictive Traveler Information
-Route Guidance

Conflicting Strategies - To be determined.

Example Benefit-Cost Ratio — The Benefit-Cost Analysis of FDOT District 4's Active Arterial
Management program, conducted using the TOPS-BC application, identified the BCR for each major
roadway included in the AAM program. The aggregate BCR was estimated to be 10.05 for the entire
system. The methodology and inputs used for the BCA are provided in the Transportation Systems
Management and Operations Benefit Cost Analysis Compendium (FHWA, 2015).

Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
http://ops.fhwa.dot.gov/arterial mgmt/
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1.2.2 Adaptive Ramp Metering

General Description — Adaptive Ramp Metering involves the installation of traffic signals at the end
of entrance ramps to freeways and expressways. Sensors on the mainline detect prevailing traffic
conditions and specially developed algorithms are used to meter traffic from the on ramp onto the
mainline.

This minimizes the disruption to mainline traffic flow caused by additional traffic entering at on ramps.
Vehicles entering the roadway are temporarily stored on the on-ramps, while the loops will measure
and calculate the traffic flow, speed and occupancy levels; allowing the vehicle to enter the freeway in
a permissive manner, avoiding “bottle neck” concerns and improving safety.

A further evolution of this strategy involves the use of adaptive traffic signal control techniques to
identify bottlenecks, automatically detect incidents and integrate the ramp meters with adjacent
arterial traffic signal operations. While there has not been a study to support coordinating ramp
metering signals with arterial traffic signals, the two systems working together may have significant
benefits for the traffic performance of a corridor. When installing ramp meters, it is important to
monitor the immediate area’s varying traffic conditions, as the delay caused by the ramp meter waiting
period may cause some drivers to choose other routes. In addition, the ramp queue should be reviewed
and monitored to ensure that it does not negatively affect the arterials.

Costs—  Capital - $ Operating - $$

Complementary Strategies — Adaptive Ramp Metering works well with these other TSM&O
strategies:

-Roadway Widening (to expand ramp capacity)
-Roadway Widening (to expand adjacent arterial facility)
-Integrated Corridor Management (ICM)

-Dynamic Junction Control

-Adaptive Signal Control

-Dynamic Message Sign(s)

-Predictive Traveler Information

-Pre-Trip Travel Information

-Route Guidance

Conflicting Strategies — Adaptive Ramp Metering may not work well with Dynamic Junction Control,
as both strategies are intended to relieve mainline congestion issues through ramp access. Literature
regarding the combination of these two strategies is not currently available.

Example Benefit-Cost Ratio — The Benefit-Cost Analysis of a hypothetical centrally controlled ramp
metering project, conducted using the TOPS-BC application, estimated a BCR of 46.32. Travel time was
identified as the largest benefit for a hypothetical ramp metering project. The methodology and inputs
used for the BCA are provided in the Transportation Systems Management and Operations Benefit
Cost Analysis Compendium (FHWA, 2015).

Proven TSM&O Strategy Handout Link - To be determined.

Additional Information -
https://ops.fhwa.dot.gov/publications/ramp _magmt _handbook/manual/manual/5 1.html
https://ops.fhwa.dot.gov/freewaymgmt/ramp _mgmnt.htm
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1.2.3 Adaptive Signal Control

General Description — Adaptive Signal Control responds more intelligently to fluctuations in traffic
patterns by utilizing sensors for traffic data, and specially developed algorithms that then take the
traffic data and derive signal timings that are customized to the prevailing conditions. Traffic signal
timings adapt continuously to the changes and fluctuations in traffic flows, optimizing the control of
traffic along corridors. These systems can account for changes in traffic speeds due to severe weather
or unique situations.

According to NCHRP Synthesis 403 “Adaptive Traffic Control Systems: Domestic and Foreign State of
Practice,” there are more than 25 major implementations of adaptive traffic signal control in the United
States. These include those already implemented within Polk County and Manatee County. The
adoption of this strategy has significantly improved traffic flow along major arterials in some instances,
providing benefits in time and fuel savings and an enhanced user experience.

Costs —  Capital - $$ Operating - $$
Complementary Strategies — Adaptive Signal Control works well with these other TSM&O strategies:

-Integrated Corridor Management (ICM)
-Event Management

-Work Zone Management

-Travel Demand Management (TDM)
-Transit Signal Priority

-Express Bus / Limited Stop Bus

-Bus Rapid Transit

-Park and Ride Lots

-Queue Jump

-Transit Traveler Information

-Fixed Route Transit

-Regional Payment System
-Electronic Transit Ticketing

Conflicting Strategies — Roundabouts will conflict with this strategy, as they are considered to be an
alternative to signalized intersections.

Example Benefit-Cost Ratio — The Benefit-Cost Analysis of Adaptive Signal Control in Greeley and
Woodland Park, Colorado, conducted using the TOPS-BC application, projected BCRs of 3.79 and 6.10
for two similar urban arterials.

Also, another BCA of Adaptive Signal Control was conducted for an unnamed principle arterial (urban).
The TOPS-BC application estimated a BCR of 5.64.

The methodology and inputs used for the BCA are provided in the Transportation Systems
Management and Operations Benefit Cost Analysis Compendium (FHWA, 2015).

Proven TSM&O Strategy Handout Link - To be determined.

Additional Information —
https://www.fhwa.dot.gov/innovation/everydaycounts/edc-1/asct-fags.cfm
http://www.fdot.gov/traffic/ITS/ArterialManagement/FDOT ASCT.pdf
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