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Executive Summary

The goal of this research study is to improve community livability by enhancing

access and connectivity through the improvement of connections between public
transportation service and public trails. Such connections could extend the transit
service area outward and enable pedestrians and bicyclists to access areas to which
they might not otherwise travel due to traffic congestion, physical barriers, or

safety concerns. The purpose of this research was to develop a methodology to
evaluate how to provide b etter intermodal connections between public
transportation and trails. This report offers a description of an approach that uses

readily available data and Geographic Information Systems (GIS) spatial analysis to
identify transit - using populations that co  uld be readily and easily served by transit
in conjunction with trails and greenways.

Hillsborough County and Pinellas County in Florida were used as illustrative

locations for methodology development. Hillsborough Area Regional Transit

Authority (HART) a nd Pinellas Suncoast Transit Authority (PSTA) serve these

counties. The public trails systems in Hillsborough and Pinellas Counties are in a

stage of planning and development. The trails will ultimately connect to the larger
regional and statewide system , giving trail users nonmotorized access to the Tampa
Bay area and beyond. This study began with a literature review to determine what

other methodologies may have been used by other areas in Florida and nationwide.

The review found that among planning ef forts for non -motorized transportation by
local governments and metropolitan planning organizations, the emphasis has been

upon evaluation of the street system to develop complete networks of sidewalks

and bicycle facilities. While the goal of intermodali sm is articulated in  long -range
planning, pedestrian and bicycle access to public transit tends to focus upon the

street system. Trail planning tends to focus upon the development of the trail

network with connections to on - street bicycle and pedestrian f acilities rather than
public transit.

This study also completed the development of three case studies of urban areas

that conducted evaluations involving transit connectivity for bicyclists and

pedestrians. In comparison with a prioritization methodology used by MetroP lan
Orlando, Florida, the three case studies included those for the Washington

Metropolitan Area Transit Authority, Oregon Metro, and the Houston -Galveston Area
Council with METRO in Texas . Each case study featured a different planning goal.
Although trails were included in the evaluations of all the case studies, trails were

not the main focus of any of them . The evaluation methodology for each case

study location was  consider ed to see what elements of these methodologies might

be usefulto borrow for an evaluation of trails connectivity with public transit.

Recommendations for a methodology to evaluate trails connectivity with transit

were developed and demonstrated. Discussions with representatives of planning,

parks, and transit agencies for Hillsborough and Pinellas Counties provided useful

information and direction for locating available data sources. It is proposed to

begin the evaluation by selecting a transportation goal of importance to the

community as defined by a particular trav el market and purpose. Such a goal can

be found in the communityés comprehensive plan tr
planning documents, or articulated through a public participation process. For
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purposes of demonstrating the methodology, three target t ravel markets and three
trip purposes were selected. These are low -income workers seeking access to
employment opportunities, senior citizens seeking access to recreational

opportunities, and  adult students seeking access to school campuses. The home

loc ations of these target markets were mapped using a Geographic Information

Systems (GIS) spatial analysis with the Environmental Protection Agency Smatrt

Location Database (EPA SLD) and other information sources. The purpose of the
mapping exercise was tod  iscern areas within the counties where larger
concentrations of the target traveler markets are located. Likewise, locations of

greater employment intensities were mapped, in addition to the locations of

recreation centers and post  -secondary education cam  puses. The locations of bus
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routes and bus stops, bicycle and pedestrian facilities, and public trails also were
mapped.

Seek community input.

Select a community goal as defined by travel market and trip purpose.

Map trail network.

Map transit routes and location of transit stops near trails.

Identify data sources to describe location of travel market(s) and trip destination(s)

Map origins of selected travel market(s) and destination(s) by trip purpose to identify
of greater concentration of both.

Define the subarea within which travel is likely to take place between origiin and destin

Develop a typology that organizes identified trail/transit intersections into sets having s
characteristics.

Conduct site observations and inventories, with recommendations for strengthenin
transit/trail connections at selected sites.

Figure ES I: Steps in the method for linking greenways and tr ails with public transportation

These trails included the Fred Marquis Pinellas Trail in Pinellas County and the Upper
Tampa Bay Trail in Hillsborough County. Study subareas were selected for each

county, based upon their location between trip origins and trip destinations. For

example , if the location of higher concentrations of adult students and the locations
of post -secondary educational opportunities are known, then the general travel

desire line connecting these two areas constitutes a subarea within which a student

must travel to  access the school . Within the subarea, trail crossings at streets with
bus service were identified as those transit/trail junctures of interest. For a student

to access the school location, there are trails that connect with transit , Which the
student ¢ an use to complete a multimodal trip to school. These junctures were
categorized using a typology that distinguishes the junctures based upon the level

of investment needed to improve the juncture . These three categories included
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those trails that direct  ly connect with public transit where only minor improvements
might be made, secondly, those trails that intersect with a transit route but do not
connect well with transit due to some physical barrier, and thirdly, those trail

locations that come close to transit service but do not intersect. These locations
might require the most investment in developing a safe and convenient transit/trail
connection.

Through site visits, one example of each of these three categories was identified for
both Pinellas and  Hillsborough Counties for further review. A trail/transit crossing
inventory template was developed and used to conduct audits of the conditions
present at these locations. Recommendations were developed for improvements
for each of these transit/trail junctures to make the connection stronger so that
someone using nonmotorized transportation could use both public transit and a
public trail to complete a multimodal trip to the destination.

Conclusions and recommendations also were developed a fter applyin g this
suggested methodology. Community planners should first consider what they want
to accomplish, and then tailor their methodology to support accomplishment of the
goal. The methodology described and demonstrated in this report will have
consistent, predictable, and repeatable results when applied to other communities,
using data sets and analysis tools that are widely available. If there are
opportunities to find more planning resources, then it is recommended that local
governments invest in a prog ram of data collection that better characterizes
nonmotorized travel in their communities. Such information about the unique

travel characteristics of their populations will enhance decision making about
prioritizing transit/trail connections for improvem ents and what types of
improvements should be provided.

It was observed that redundancy is important in the transportation system that

serves pedestrians, bicyclists, and transit riders. Especially where there are trall
overpasses or underpasses provided at multilane highways, these locations also
should be considered for on  -street improvements under circumstances when the

trail overpass or underpass cannot be used. Finally, public transit and public trails
agencies should cross -promote the opportunity t o0 complete a journey by using both
trails and transit in the same trip.
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Chapter One

Introduction

The goal of this research project is to improve livability in Florida communities by

developing a methodology to evaluate how to provide better int ermodal connections

betw een public transportation and trails. Such connections could extend the transit

service area outward and enable pedestrians and bicyclists to access areas to which

they might not otherwise travel due to traffic congestion, physical barriers, or

safety concerns. These connections will contribu

complete the integration of a multimodal system where travelers can use a

combination of trails, greenways, and public transportation in a single trip to reach
their destinations . Hillsborough and Pinellas Counties in Florida were used as
illustrative locations for methodology development . Hillsborough Area Regional
Transit (HART) and Pinellas Suncoast Transit Authority (PSTA) serve these counties.

Trails Termi  nology

Before def i ni ngedifthigstudy]itdsdusefalso cansider various
terminology. From the standpoint of trails and greenways organizations that
approach the topic from a perspective of greenspace preservation and enjoyment,
there are no standardized definitions for trails and greenways that have been
adopted by all major public and private entities involved in their development and

management . The terms f#trai |l 0 of@em dre usayinerehangealhlydo , or
one term might be described as a subset of the other. For example, as described in
the website of the East Coast Greenway Alliance, AiThe East Coast Greenway

developing trail system, linking many of the major cities of the Eastern Seaboard
between Canada and Key West. Nearly 30 percent of the route is already on traffic -
free greenways, creating safe, accessible routes for people of all ages and

abi |l i(East€sast@reenway Alliance 2015)

Charles E. Little is considered to be one of the contemp orary leaders of the

greenway movement in the United States . He described greenwaysas fA | i near

open space established along either a natural corr idor, such as a riverfront, stream

valley, or ridgeline, or overland along a railroad right -of-way converted to

recreational use, a canal, a scenic road, or othe

course for pedestrian or bspacgceonnectorpinkisgparkse € An open
nature reserves, cultural features, or historic sites with each other and with

populateda r easélLocally, certain strip or I|inear parks
gr eenbittlg 1990, 1)

Greenways and trails development in Florida does allude to travel purposes. For
example, the basic criteria for designation of a trail to be included in th e Florida



Greenways and Trails System is that the land (or waterways), which can be publicly
or privately owned, must:

9 Protect and/or enhance natural, recreational, cultural or historic resources;
and

Provide linear open space or a hub or a site; or

Promot e connectivity between or among conservation lands, communities,
parks, other recreational facilities, cultural sites, or historic sites.

The mission of the  Florida Greenways and Trails System is Néto create a netyv
greenways and trails throughout Flo rida, connecting one end of the state to the
ot h e (FBEP 2015)

From the standpoint of providing trails as transportation facilities, the term shared
use path is used. The AASHTO Guide for the Development of Bicycle Facilities
distinguishes the difference s between shared use paths and on -road bicycle
facilities, including shared roadways, signed shared roadways, and bicycle lanes.

T
1

Generally, shared use paths should be used to serve corridors not served by
streets and highways or where wide utility or fo rmer railroad right  -of-way
exists, permitting such facilities to be constructed away from the influence of
parallel streets. Sh ared use paths should offer opportunities not provided by

the road system. They can provide a recreational opportunity or, in s ome
instances, can serve as direct commute routes if cross flow by motor vehicles

and pedestrians is minimized. The most common applications are along

rivers, ocean fronts , canals, utility rights  -of-way, former or active railroad
rights -of-way, within col lege campuses, or within and between parks. There
may also be situations where such facilities can be provided as part of
planned developments. Another common application of shared use paths is

to close gaps in bicycle travel caused by construction of cu I-de-sacs,
railroads, and freeways or to circumvent natural barriers (rivers, mountains,
etc.). Whil e shared use paths should be desig
in mind, other users such as pedestrians, joggers, dog walkers, people

pushing baby carri  ages, persons in wheelchairs, skate boarders, in -line
skaters and others are also likely to use such paths. (AASHTO 1999, 8)

Much of the most recent national discussion about the differences among the
facilities is for purposes of designing for ADA (Americans with Disabilities Act)
accessibility. The Federal Highway Administration (FHWA) also considers that trails
designed to provide a transportation function while supporting multiple users are
called shared use paths.

The Florida Department of Tra  nsportation ( FDOT) Plans Preparation Manual
Chapter 8, Pedestrian, Bicycle , and Public Transit Facilities, includes a section on
shared use paths. The  Manual describes shared use paths thus.

Shared use paths are paved facilities physically separated from motorized

vehicular traffic by an open space or barrier and either within the highway

right -of-way or an independent right -of-way. Shared use paths are used by

bicyclists, pedestrians, skaters, runners, and others . The bicyclebdbs opera
characteristics will govern the design of shared use paths, as well as the



requirements of the 2006 ADA Standards for Transportation Facilities . (FDOT
2015)

Within the context of this study, trails of interest include shared use pat hs and
other public facilities that are linear, such as greenways, so that someone on foot or

on bicycle can potentially use the trail for a transportation purpose to travel from

some origin to a destination. As opposed to a shared use path, recreational trails
are often loops that remain within the confines of a park property, in which

someone following the trail will end up where he or she started, where both origin

and destination may be located at the same point. In some cases, a portion of a

loop tra il may serve a transportation purpose where connections exist to other

facilities.

Regional trails in Florida  often are referred to as greenways. Community trails
typically are owned and/or managed by municipal governments. In some instances
where a tran sportation purpose can be served, public trails of interest to this study
might include unpaved trails but trails that are intended for intensive use by the

public, particularly ~ for those us ing street bicycles, are paved. Unpaved trails are
more likely to  be single -track (where one must stop and step aside to allow another
going in the opposite direction to pass by), and used for recreation and nature
observation. In this study that focuses upon trail/transit connectivity, greater

distances can be travele  d by bicycle . For purposes of analyzing the utility of a
trail/transit connection, researchers used the bicyclist as the focus; however,
greenways and shared use paths also are designed for other nonmotorized users.

The analysis focus upon the bicyclist in this study  was not meant to imply that
pedestrians and others will not consider using a trail/transit connection for
transportation, although the shorter distances that can be traveled may somewhat

limit the use of connection options.

Overview

There ar e several possible ways to approach the question of how best to improve

public trail connectivity to public transit . Underideal hypothetical circumstances, a
community would have unlimited resources and could develop an interconnected

network of publict ransit routes with public trails , Wwhich maximize s connections. To
accomplish this, community planners would realign bus routes and public trails to

make these connections. Oregon Metrods Council Creek Regional
an example of this, where alternative trail alignments have been considered in
conjunction with transit availability (Parametrix 2015) . However, it is an infrequent
opportunity at best fora community to start from scratch . Public trails usually are
aligned where there are exist ing rights -of-way, utility easements, or natural

formations, such as parallel to a river . The alignments of bus routes represent a
carefully considered balance of multiple community priorities, including making

service accessible to more patrons, providin g service to communities that rely more
heavily upon public transit, and serving major destinations . Serving community
priorities must be balanced with covering the c osts to provide the service by
maximizing revenues and cost efficiencies. Any consideration to change an existing
bus route must be weighed against m ultiple potential  impacts to existing riders,
impactsto fare boxrevenue, and impacts to schedules and the timing of transfers.

In recognition of the  se conditions, this  research study used a conservative



approach, prioritizing opportunities to improve connections of public trails to public

transit without the need to move a public trail or bus route . This study focuses on
areas of a community where public transit already exists or is within reach via use
of a public trail.

Itwas found in the analysis  that there are 365 HART bus stops within 2000 feet
(approximately an 11 -minute walk) of 18 existing or programmed trail locations in
Hillsborough County and there are over 1,400 PSTA bus stops within 2000 feet of
trail locations in Pinellas County. These are large numbers of potential transit/trail
connections from which to choose for mak ing connectivity improvements. The
guestion then becomes  which of these trail/transit connection area s should be
prioritized for improvements, given limited public resources . This research has
resulted in  recommend ations for an approach to prioritize those connections  that
advance goals that are important to the community.

There can be several potent ial prioritization approaches, some ofitd etermined by
the type of information that is already available to planners. For example, 0 ne
approach takes advantage of opportunities where redevelopment funds or highway
improvement funds are already planned to be used, as a means to select

trail/transit connection locations for further improvement . The Pinellas County
Enterprise Geographic Information Systems (GIS) provides a new public GIS
applications portal for accessing several types of specific information, including the

location of parks and recreation centers, a pavement preservation program, MPO
construction projects, MPO trails, and Pinellas County greenways . There also are
datasets relatingto  the locations of Community Redevelopment Areas, Brownfield
Areas, Urban Job Tax Credit Areas, Reduced Transportation Impact Fee Areas, and
Municip al Planning Areas.  Overlays of various data may enable planners to ide ntify,
for example, where trails and greenways exist relative to land redevelopment

proposals or funded highway reconstruction or repaving projects. This is an
opportunistic approach  for makingi mprovements to trail crossings at these

locations , especially where there also is bus service, to be includ ed as part of
ongoing proposal s or plans.

An example of a second potential approach could be to select the bus routes with

the highest current ridership and priorit ize locations along those bus routes where
public trails cross streets served by public transit or that run in close proximity to a
street crossing. Conversely, planners could start with identifying locations along
public trails where count data indicate higher levels of walking and bicycling relati ve
to other trail locations. Trail segments with highest usage near points of access

where bus routes cross  could provide a means of prioritization. This approach
focuses on transit/trail connections at the locations of greatest existing activity,

offer ing service to the greatest number of people who are already either trail users

or transit riders.

A third approach could be to focus upon travel markets instead of locations of

transit and trail activity . For example, planners could focus upon bicyclists by
identifying the home location of  larger concentrations of persons who already

bicycle for transportation. This potential market ~ may mo re likely use trails that are
near the home location . For example, Figure 1 below illustrates the home location ,
by Census tract in Hill shorough County , with higher number s of bicyclists relative to



other Census tracts . These areas were ranked based on their relative percentage

rankin g and assigned a score of 1 ~ -10, with 10 being the highest, and the number
correspondin g to the pe rcentile rank.  The map below illustrates the C ensus tracts
ranked in the top 80 ™ percentile overlaid with the bicycle trails and bus routes

Locations with  higher numbers of bicyclists living close to bike trails offer a potential
market to ¢ onnect these users with trails. Additionally, t he Census tracts with

higher rankin gs of the home locations of = commuter s who use public transit  also can
be mapped and overlaid with the trails and transit rout es, as shown below in Figure

2.

The advantage of t his approach is to target existing buc
hangi ng Those who al@ady use public transit or bicycle for transportation

may be a ready market for pairing public transit and bicycling to complete a trip

This could pote ntially increase tr ip frequency by the combination of bicycling and

public transit by those who already use those modes . However, this approach may

be less useful if the goal is to attract new people to use public transit and trails,

who might not have do  ne so otherwise. It also does not take into consideration

how public transit and trails can be combined to complete a trip for determining a



prioritization approach for identifying trail/transit locati

ons for connection
improvements.
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Chapter Two

Review of Literature and Case Studies

To identify other exist ing evaluation methodologies, a literature search was
conducted for reference manuals , studies, and plans that relate to the topic of

public transit connectivity to public trails and greenways. From this starting point,
additional searches were made on the websites of the National Trails Training

Partnership (NTTP), hosted by American Tra ils, and the Rails -to-Trails Conservancy.
Searches on various keywords were made using Transport Research International
Documentation (TRID). Searches also were made for relevant documents from the
Transit Cooperative Research Program (TCRP), the Resourc e Library of the American
Public Transportation Association (APTA), the Transportation Research Board of The
National Academies, Institute of Transportation Engineers (ITE), and American

Planning Association (APA). A search was conducted on the Web pages for the
Feder al Hi ghway Administrationds (FHWA) Manual s al
Construction, Maintenance, and Operation, and for Signs . General searches using

Google and Google Scholar also were conducted, including searches for examples of
local go vernment and regional bicycle and pedestrian planning that included
intermodal connections with public transit.

General Observations from the Literature Review

Presently, there is very little discussion among trails organizations regarding

connecting public trails and greenways with public transit. Even in organizations

that focus upon u  rban trails, the public transit/ trails connection tends not to enter
the discussion.

Among planning efforts for non -motorized transportation by local governments, th e
emphasis tends to be upon use of the street system to develop complete networks

of sidewalks and bicycle facilities, such as wide curb lanes and bicycle lanes

Methodologies are available for prioritizing bicycle and pedestrian improvements for
investme nts, based upon criteria that reflect community -identified values. The
more commonly articulated goal in urban trails planning is to connect urban trails to

the larger and growing urban bicycle lane, bicycle route and sidewalk network of
the roadway. Eve n so, the plans reviewed also showed variation in the degree to

which public trails were integrated with non -motorized transportation planning for
on-street bicycle and pedestrian facilities. A greater focus in discussions about

public trails planning ten  ds to be from the perspective of public health benefits of

active transportation and in the conduct of health impact assessments.

There may be some hesitancy on the part of bicycle advocates to place much

emphasis upon public trails for transportation pu  rposes due to the concern that the
presence of trails could be used as an excuse not to invest further public funds into

street improvements for bicyclists and pedestrians. In addition, e xperienced
bicyclists who are trails planning advocates might prefer to make the entire trip on
bicycle, if possible, rather than having to switch modes to public transit . This
makes sense for longer  distance recreational bicyclists, but others may prefer to

make a shorter bike trip with the remainder of the journey by pu blic transit. This
could be for a variety of reasons, including physical ability, especially for utilitarian
bicycling where carrying items might make bicycling more difficult. Others may



fear venturing into a more urbanized area on bicycle due to safety concerns riding
in traffic, or traveling with children who may not be able to bicycle longer distances.
Depending on climate, others might simply desire a heated or air conditioned bus

for part of the journey . Local governments that place an emphasis up on
transportation equity and serving lower income populations are more likely to see

the p otential benefits for multimodal travel for utilitarian purposes.

As discussed earlier under Trails Terminology, a dvocacy groups and local
governments tend to use the ir own vocabulary and definitions for terms relating to
trails that serve a transportation function. This may suggest that the national
discussion about trails serving a transportation function is still in the early stages.

The current emphases in researc h about bicycle facilities include increasing

bicycling activity, increasing bicycling safety on -street, measurement of usage,
evaluation, and greenway planning . In the literature on public transit planning,

station access is a large concern and many studies and reports are available that

focus on pedestrian and bicycle access to transit  from the street system but little
discussion was found relating to public tran Sitds perspective on
public trails and greenway systems.

Summary of Method ologie sFoundin the Literature Review

A brief summary of methodological approaches that relate in some way to planning
public transit connectivity with public trai Is is provided below . Most of these
findings do not explicitly address methods for evaluating transit/trail connectivity

but do offer analysis approaches that potentially could be used as part of a
methodology. A more detailed discussion of each of these approaches with
associated references is contained in the literature review in ~ the Task 1 Technical
Memorandum.

1 The Transit Capacity and Quality of Service Manual (TCQSM) provides a
method for calculating the transit service coverage area, based on walkin g
distance assumption s. (FTA 2013,5.79 -88)

I The TCQSM also provides a method for comparing the existing transit service
coverage area with the  transit -supportive area, based on assumptions about
minimum necessary residential density and employment intensity to support
transit.

1 The regional transportation planning agency, Oregon Metro, conducted a
Geographic Information S ystems ( GIS) analysis of the pedestrian network to
estimate impact on walking activity resulting from closing gaps . (Alta
Planning + Design 2013) The Oregon Metro Active Transportation Plan (ATP)
calls for filling in gaps in sidewalks and trails within a mile of stops and
stations and filling in gaps in bicycle facilities within three mil es of stops and
stations. (Oregon Metro 2014 b)

1 The City of Maple Valley, WA, used public participation to prioritize evaluation
criteria (safety, ease of connection to destinations, proximity to destinations,
and multimodal access) that were then applied to prioritize routes for
improvements.  (City of Maple Valley 2013,6 -7)

1 The Metropolitan Transit - Metropolitan Council of the Twin Cities region in
Minnesota used a method to compile a list of on-street pedestrian and bicycle
roadway improvements to better connect to public transit at bus stops. They

connec:t



conducted a survey of community representatives to identify most desired
improvements . They conducted a bus stop analysis using GIS, and assigned
a greater ranking for improvements to bus stops alon g priority bus routes
and gave greatest priority to ADAco  mpliance . They evaluated level of
bicycle comfort at the bus stops, based upon average daily traffic, posted

speed limit, number of travel lanes, presence of parallel parking, percentage

bus and truck traffic, presence of curb, and level of activity relat ing to
vehicles leaving and entering properties along the bus route . Specific
improvements were then identified, with priority given to the higher -ranking
bus stops. (H. R. Green Company 2009)

1 A multimodal route -finding system called Cyclopath was developed at the

Univer sity of Minnesota  for the Twin Cities Metro Transit bus network and

roadway and bicycle trail network. It enables users to plan trips pairing

bicycling witha  busride . After d eployment of this product in summer 2011,
approximately 15 per  cent of route requests were observed to be for
multimodal routes. Similar activity inth e San Francisco Bay area was noted

in the development of  Web sites and mobile phone apps to enable

recrea tional users to access trails via public transit . While these efforts
involve trip planning, not system planning, such applications can support the
use of developed transit/trail connections. (Terveen 2013)

I The Street Smart Walk Score® , originally develop ed at the University of
British Columbia in 2007 , is a tool that helps evaluate walkability of a
neighborhood or community by quantifying the number of amenities and
their proximity to a location of interest. The Walk Score® Travel Time
Application Progra mming Interface (API) can be used to show travel times by
walking, bicycling, and transit. (Walk Score®)

1 The Housing and Transportation Affordability Index , developed by the Center
for Neighborhood Technology (CNT), calculates affordability using American
Community Survey characteristics for households and transportation usage
by Census block group . The tool uses indicators such as frequency of transit
service within a given neighborhood, transit access from any block group
within a 30 -minute walk, and ave  rage block size and intersection density

(CNT)

1 Robert Cervero of the University of California, Berkeley, measured an
increase in the bike -and-ride mode share after  investments of bicycle
infr astructure were made near transit stops of the San Francisco Bay Area
Rapid Transit (BART) system. (Cervero, Caldwell, and Cuellar 2013, 83 -105)

1 The Miami -Dade County Trail Design Guidelines and Standards as applied to
the Ludlam Trail Case Study is a detailed treatment of concepts found in the
Great Greenways, Trails, and Water Trails of the Open Space System Master

Plan of the Miami -Dade County Parks and Recreation Department Lt
provides general guidelines for the design of non -motorized urban shared -
use trails and paths in Miami -Dade County, based upon the specific guidance

for Ludlam Trail. (AECOM 2011)

The Ludlam Trail case study is an informative example because there are 17 street
crossings within the 6.2 -mile trail corridor for which i ndividual evaluations  were
conducted. The trail corridor has significant mul ti- modal transportation value
because it connects with four schools, three parks, several neighborhoods, and is
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bound ed on the south end by the Dadeland Mall . It passes over three canals
(overcoming physical barriers) and has the opportunity to connect wi th regional
transit service at the Dadeland North Metrorail station. This case study resulted in

best practice principles for accessible street crossings for those that are above

grade as well as those for at -grade local, connector , and arterial stree ts. These
streets are the primary access opportunities from the trail to public bus service

The Ludlam Trail Case Study recommends that trail access should be primarily

through the use of sidewalk connections in addition to access from private property.

Unlike other trail plans reviewed, it offers transit connection = recommendations:

Sever al bus stops exist within 2506 of the
relocated within or immediately adjacent to the corridor to best serve trail users.

Existing transit facilities suchas SW8 ™ St., Tamiami Trail, should be improved to

include a covered bus shelter and seating. (AECOM 2011, 17)

The Ludlam Trail Case Study generally addresses the relationship of the trail to
public transit.

It is desirable to pro  vide seamless connections between various modes of travel
including bikes, buses, transit and automobiles. Transit information and directional
signs should be placed at all trailheads, including bus/transit schedules if possible.
Directional signs throug  hout the Ludlam Trail corridor should identify the locations
of the nearest bus/transit stops; and signs at the transit stops should inform riders
regarding how to access the trail. Amenities should be provided to encourage

multi -modal use. Bicycle parki  ng should be provided at transit stops, along with
transit shelters and benches. (AECOM 2011, 37 )

Summary of Methodologies of Case Studies

In addition to describing a method used by MetroPlan Orlando in central Florida
three case study examples from outsi de Florida were developed that summarize the
methodologies used by localities to implement transit/trail connection planning. It
is important to note that while all of the case studies included consideration of

trails, none of the case studies had a primary trail -to-transit focus . These included
case studies for  the Washington Metropolitan Area Transit Authority (WMATA , also
known at Metro ), Oregon Metro, and the Houston - Galveston Area Council with
METRO (H-GAC/METRO) . The Task 2 Technical Memorandu  m for this study

provide d a detailed discussion of each case study . These include the location and
general description of the transit system and the trail system, the entity that

initiated the plan or study and their goal or motivation for doing so, a des cription of
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the methodology, and observations about the methodologies based upon several
criteria .

The criteria  includ e the following

1 Ability to tailor the method to a particular community

9 Labor intensiveness /ease of implementation

1 Level of expertise requ ired to analyze results

1 Amount of data required and level of ease collect ing the data

1 Special equipment or software needed
From these four exampl es, two represent MPOs incorporating public transit and
public trails connectivity as multimodal transportation system development within a
long range transportation plan. A third example represents a public transit - initiated
study, and the fourth example was a joint effort on the part of an MPO and a public
transit agency to improve bicycle -to -transit connections . Each case study

community had a different goal that influenced the contents of their methodologies

No examples from other cities were found that share d the same goal as this study |,

but some elements of the methodologies of each case study were useful for further
consideration. A brief summary of each of the methodologies is included below.

MetroPlan Orlando

Oneoft hegoalsof Metr oPl an Orlandods bicycl e ir204d
Long Range Transportation Plan was to prioritize bi  cycle and pedestrian projects
that will  shift travelers away from single oc cupant vehicle travel . (MetroPlan
Orlando 2015)  Evaluation criteria  included expanding the bicycle/pedestrian

network to provide connectivity to transit with particular attention to addition al
connectivity provided to SunRail and other transit emphasis corridors. MetroPlan
Orlando began with a slate of already programmed projects. Unlike the case
studies from outside Florida, t he purpose of ahbsigwaB io prioriize
proposed bi cycle and pedestrian projects from a pool of applications submitted

annually by local governments. The resulting list include d the top sidewalk and
bicycle projects for each of the three counties in their metropolitan planning area

and the top trail conne  ction projects. Projects also we re analyzed separately
according to order of magnitude of cost . Projects estimated to cost more than
$300,000 per phase  were limited to one phase per year per jurisdiction. Selected
bicycle, pedestrian and trails projects were added to the back of th e programmed
projects list . These projects move upthe listas prioritized projects are completed
and as funds become available.

MetroPlan Orlando used a prioritization matrix that identifies criteria of importa nce
to the comm unity and assigned  weights to the criteria . This is an element of their
methodology that was also used by H -GAC/METRO, summarized below. For trails
projects, there was a separate application form from that used for bicycle and
pedestrian projects. Unlik e the analysis for on -street bicycle lanes and sidewalks

that included a transit emphasis multiplier, t he trails criteria were different . These
include d the regional importance of the trail, the existence of a local match, trail

surface type and project readiness, economic development potential, and lastly,

int ermodal connectivity . Similar to the Oregon Metro plan, summarized below, t he

development of a regional trail system is important to MetroPlan Orlando. Regional
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importance is weighted the highest at 50 percent and includes more points for

longer trails that connect to other trails, that cross jurisdictional boundaries, serve
significant destinations, and that serve an underserved area. Intermodal
connectivity was weighted at 5 percent . Its criteri a include d the number of bus

stops or rail stations directly served, connection to other facilities that connect
directly to transit, and headways of bus and rail service that can be accessed by the
trail . These also included the maximum number of buses o r trains served by a

single stop or station per day , Which also are  served directly or indirectly by the trail
projects . A Bicycle and Pedestrian Advisory Committee (BPAC) subcommittee
evaluate d the projects by assigning scores for each criterion, using t heir judgment,
and then submit ted the result of their evaluation  to the BPAC.

Washington Metropolitan Area Transit Authority

Unlike MetroPlan Orlando that is a metropolitan planning organization, the
Washington Metropolitan Area Transit Authority ( WMATA) operates 91 rail stations
serving communities in Maryland, Virginia, and Washington, D.C. T his region
enjoys an extensive network of public trails , some of which have been in existence
for decades . WMATA conducted a transit study that applied a methodology to
improving rail station connectivity to bicycle and pedestrian facilities. (Parsons
Brinckerhoff and Toole Design Group 2010) WMATAG6s study was motivated

projections of growing ridership while not having the capacity to accommodate

future ridership at stations with space and access limitations, particularly for car

parking. Their solution was to make access to the Metrorail stations by walking and
bicycling as convenient and safe as possible so that more WMATA patrons choose to

leave thei r cars at home. The study identifies strategies to enhance pedestrian and
bicycle access and connectivity in and around Metrorail Stations, concentrating on
recommendations for physical infrastructure improvements, and policies and

programs to encourage m  ultimodal trips. The study was not specific to public trails
but include d them.

The methodology included a bike shed analysis witha  three -mile area radius and
the development of a station area typology to categorize similar stations and

organize recomm endations around those similarities . Wit h input from WMATA staff,
a consultant developed a typology of nine Metrorail station types based upon the

needs of bicyclists and pedestrians , which may differ according to the land use
arrangement and transportati on characteristics surrounding the station. The nine

types represented the range of conditions that bicycl ists and pedestrians experience
based upon land use patterns . A representative station was selected for each of

the nine Metrorail station types , an d was developed as a case study. The case
study development was augmented by on - site observations. Recommendations for
each of the nine case study station s were developed to improve bicycle and

pedest rian access at that station. These recommendations wereto beusedasa
starting point to guide the investigation of needed improvements at the other

stations that were categorized in that same type.

The examples excerpted and bulleted below provide a flavor of the kinds of specific
recommendations regarding trail access that resulted from the bike shed analysis
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fortwo station assessments  characterized as suburban residential areas . (Parsons
Brinckerhoff and Toole Design Group 2010, Appendix B)

9 Install a short access path, crosswalk, striped (or curbed) medi an refuge,
safety sighage and pedestrian actuated signal; provide signage indicating
Metro access from the trail.
9 Install a short access path, crosswalk, striped median refuge and full signal
and add direction signage for trail users.
9 Install bike lanes on Belle Haven Road; and bike lanes or shared lane
markings on Belle View Blvd.
I mprove the crossing at Tulane Drive.
Stock the station kiosk with Anacostia Tributary Trail brochure/maps.
Repair all trail bridg e entries within ~ one mile of the station.
Improve trail access for adjacent neighborhoods with stairs, curb ramps, trail
pavement realignments, and removal of gates.
Extend trail lighting systems.
Complete the Prince Georgeds Connector Trail
Create direct stairway linkages between the Prince Geor geds Connector Tr a
and the Avondale neighborhood by widening and upgrading the trail surfaces
and relocating bridges.
1 Expand trail lighting to the northwest along the Sligo Trail and north along
the NW Branch Trail.

Most Florida urban areas  do not yet ha ve an extensive network of urban trails on a

= =4 =4 A
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scale that can be found in the Washington, D.C. region . Floridabés transit ori
development is in earlier stages of formation . Planners refer to transit ready
development where public transit may serve in th e future . However, the WMATA

approach could be useful to Florida urban areas that provide rail service and the
approach to a station area assessment is adaptable to any transit access point that
needs pedestrian and bicycle  improv ements .

The detailed rec ommendations for station  -area planning and programming ,
especially using a three -mile bike shed radius,  would likely require a level of
resources not available to most Florida transit agencies. However, developing the

station area typology to group togeth er similar stations  that likely demonstrate
comparable pedestrian and bicycle safety and access issues is a useful way to
approach a large number of study locations, while enabling consideration of the

small scale fine -grain street characteristics that inf luence the travel experience of
bicyclists and pedestrians. Planners relied on site observations and stakeholder
input in the development of recommendations . Ongoing | ocal stakeholder groups
specific to each station area were recommended. This would requ ire continuous
public outreach efforts but could reap a long -term benefit in customer relations.

WMATA was the only case study that recommended the analysis should include
establishing bicycle and pedestrian performance indicators for volume, safety,

secur ity, mainten ance, and customer satisfaction . These would be applied to
establish a baseline, and again after improvements were put in place, to evaluate
the effectiveness of the improvements. It was recommended to determine the
frequency with whichthea  ssessments should be made and by which partner
agency. It was recommended that improvements in performance could be
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correlated with specific actions undertaken . This is a particularly insightful
approach to include an evaluatio n component. This also wou Id require large staff
resources in the short run but potentially more success and saved effort in the long

term .

Oregon Metro

Oregon Metro !, the metropolitan planning organization for the Portland -Salem
Metropolitan Area, adopted the 2014 Regional Transportation Plan. It contains

policies that support bicycle and pedestrian access to transit, including the

following.

1 Improve pedestrian and bi  cycle access to transit.

9 Build an interconnected regional network of bicycle routes and districts
integrated with transit and nature that prioritizes seamless, safe, convenient
and comfortable access to urban centers and essential daily needs , including
schools and jobs for all ages and abilities.

9 Improve bicycle -transit connections.

9 Build awell -connected network of pedestrian routes, including safe street
crossings, integrated with transit and nature that prioritizes seamless, safe,
convenient, and comf ortable access to urban centers and essential daily
needs, including schools and jobs, for all ages and abilities

1 Improve pedestrian access to transit. (Oregon Metro 2014a, Chapter 2 -57,
68, 70, 79, 81)

The Regional Active Transportation Plan (ATP) thati ncludes bicycle and pedestrian
modes is a part of the 2014 Regional Transportation Plan (RTP) for Multhomah,
Clackamas, and Washington Counties in Oregon and 25 cities, including Portland
(Oregon Metro 2014b) . As part of the ATP, a regional bicycle networ k evaluation
was undertaken and a separate regional pedestrian network evaluation was done.

Oregon Metrods motivation for its evalwuation was
networks that increase physical activity, access, safety, and equity . The goal was to
develop these networks that could actually function independently by mode. For

example, the purpose of the analysis was to determine what kind of network

structure would best serve bicycle trips . If a traveler wanted to bicycle from one

side of th e region to another, the bicycle network would enable the bicyclist to do so

(Oregon Metro 2013) . Publictransit was i nt egrated with the Pl anés
Network Functional Classifications (Oregon Metro 2014c)

Most recently, Oregon Metro develop ed the Council Creek Regional Trail Master

Plan. It considered proximity to transit as part of its evaluation of trail alignment

options (Parametrix 2015)

The methodology for the regional network evaluation of the ATP includeda G 1S

analysis, the applicati  on of a bicycle travel demand model, and the use of a

functional class system for bicycle facilities and pedestrian facilities . For example,

lor egon Metro is known as either AOregon Metroo or simply fiMetroo.

A Or egon Masded to distingussh it from the other two case studies, in which WMATA also is known as Metro
and the public transit agency in Houston is known as METRO.
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the regional bicycle network concept would connect bicycle facilities of different

functional classes, including b icycle parkways (the spine of the network), regional
bikeways, community bikeways, regional trails, and bike -transit facilities (primarily
bike parking). These functional class designations help inform decision making on

where and how to prioritize invest ments . These various types of bicycle facilities
run through and connect 74 bicycle districts in the region . According to Oregon
Metro, a bicycle district is an area with a concentration of transit, commercial,

cultural, educational, institutional, and r ecreational destinations where bicycling is
intended to be safe, attractive and comfortable . Bicycle districts are in locations of
regional and town centers as well as transit station communities.

Bicycle travel demand modeling may provide insight into the greatest bicycle travel
desire lines. Which origin  -destination pairs generate the most bicyclists? Give n
that information, what is the quality of the  bicycle routes connectingthetwo ? Asa
part of the ATP, a bicycle travel modeling tool was used to evaluate different
concepts for a regional bicycle network, based
accomplish the criteria of increased access, safety, equity and physical activity. The

bicycle travel model then tested three additional bicycle network desi gn alternatives
against the baseline 2035 bicycle traffic scenario to see which concept encouraged

the most bicycling . These scenarios include d the fispider web @ the grid network,

and a mobility corridors parkway concept . (Oregon Metro 2013)  Oregon Metro also
used the results of a study by Portland State University that engaged 164 volunteer

utilitarian bicyclists to carry Global Positioning System ( GPS) devices to determine
revealed preference for route type. (Broach, Dill, and Gliebe 2012) The bicycle

mo del captures both commute and non -commute trips and the network uses all

streets and trails in the transportation network . The bicycle model network was
integrated with the automobile and transit networks . The model estimates the
favorability of bicyclin g as a mode of choice compared to the other modes, based

upon household attributes and route experience. However, it does not model

bicycle to transit trips.

Increased density and connectivity of the bicycle networ k, which includes trails,

allow for incr eased access to regional destinations. Bus stops with high volumes of

riders, as identified by TriMet, were designat ed as a type of regional dest ination .
There is a Regional Destinations map in Appendix 10 of the  ATP, identify ing them as
maj or attractors and trip generators. The map
destinations with regional pedestrian, bicycle and frequent transit route s, city and
town centers and station communities. 0 (Oregon Metro 2013, 40) Significant bus
stops were defi ned as high ridership bus stops identified by TriMet. Model results
indicated that increasing bike network density increases bicycle activity, and that

bike mode share increases the most for commuting trips, suggesting the

importance of connecting to jobs. The model outputs showed particularly strong

bicycle travel in areas that offer many destinations, and along diagonal bicycle

routes and on bridges that overcome barriers . In addition to a regional bicycle

network, there also is a corresponding regional pedestrian network  and public trails
network that is recognized to serve a transportation function and is considered an

important element of the bicycle and pedestrian networks . These facilities are
intended to  support the regional transit network. (Orego n Metro 2012, 71  -72)
Pedestrian trips are part of the regional model but a routable pedestrian network
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was not developed . Instead, the purpose of the pedestrian analysis was to map
walking conditions to help identify opportunities where improvements are needed.

Like the bicycle network, there are also pedestrian facilities of different functional

classes. These include pedestrian parkways, regional pedestrian corridors, and

pedestrian districts . There are different design guidelines for different functi onal
classes of pedestrian facilities. Similarly, to a bicycle district, a pedestrian district is
an area with a concentration of transit, commercial, cultural, educational,

institutional and recreational destinations where pedestrians want to go. A high

amount of walking activity either exists and/or is planned within pedestrian

districts. All transit station communities are pedestrian districts and so bus stops

with high ridership may be designated as pedestrian districts in the future . There
also is a functional classification for trails, including regional, community, and local

or neighborhood trails.

A total of 82 pedestrian corridors were analyzed . They are plannedto have a safe
convenient walking environment, easy access to transit, and high de nsity mixed use
land development . Additionally, a total of 74 pedestrian districts and transit station
communities were analyzed . For each of the 74 pedestrian districts and 82

pedestrian corridors, several factors were measured along a scale of one to f ive, in
which one represents the least supportive environment and a five the most

supportive . The factors measured were auto speed, auto volume, humber of auto

lanes, pedestrian and bicycle crashes, percentage sidewalk completion, percentage

tree canopy, signalized crossings, and a measure of residential and employment

density using a ¥4  -mile buffer around the pedestrian corridors. The results of the

analysis can be used to identify pedestrian corridors and pedestrian districts that

score particularly low, showing the reasons for the low scores and pointing to
countermeasures and improvements to address those deficiencies.

Compared to the other case studies, t his study made the greatest attempt to

understand bicycle travel behavior and to use that insight t o evaluate the bicycle

network concepts . Or egon Metrob6s methodol ogy provides a d
bicycling conditions in cycle analysis zones based upon a rich database of

information that other municipalities or regions might not have. Oregon Metro 6 s

approach is data intensive. Many municipalities do not have the datathat were

used in the evaluation process. Access to these data sets is hecessary to replicate

the evaluation process used by Metro Oregon. The development of model outputs

creates ad ifferent data challenge. If any of the data needs to be collected, this

approach may be time and resource prohibitive

In additont o Or egon Metrobs evaluation of the pedestria
corridors, the regional transit agency, TriMet had ¢ onducted its own pedestrian

network analysis to identify barriers to pedestrian access to transit and

opportunities for improvements at transit stops. (TriMet 2011)  TriMet analyzed

almost all of their transit stops (close to 7,000) using a GIS analysis an d a scoring

system that assigned points to each transit stop. A base analysis for each transit

stop measured the level of passenger activity through developing a profile that

included population and employment density, land use mix, street connectivity,

ridership at the transit stop, transfer opportunities, and the locations of desired

destinations close to the transit stop. An overlay for each transit stop was
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developed that identified deficiencies in the environment, such as missing

sidewalks, as well a s opportunities, such as urban renewal projects . The scores of
the base analysis and overlay analysis were combined for each transit stop to result

in a composite score . Clusters of high scoring transit stops were compared to

Census tract maps showing ar  eas with higher prevalence of low -income households
and minority households to further identify areas where people are most transit

dependent. A total of 621 transit stops were then shared with staff of local

jurisdictions and criteria were established fo r the selection of the top ten transit

stops upon which to focus . A transit advisory committee composed of stakeholders

provided input to help select the top ten and to develop stakeholder support. 2

For each of the top ten transit stops , a profile was  developed addressing the
following.

1 Mapped conditions within 0.5 m ile of the transit stop

9 Places to access locally on foot

1 Places to access regionally by transit

1 15-minute walking radius

1 15-minute radius covered by transit service

1 Top five intersections  near where riders board and alight transit

1 Site visit observations

1 Five key actions to improve the pedestrian environment

H-GAC/METRO

An example of a methodology for linking bicycling with public transportation comes

from a joint study of the Houston -Galvest on Area Council (H-GAC) in Houston,

Texas, and the Metropolitan Transit Authority of Harris County (METRO) that serves

afour-county region. T&hRade Actessd & | mMgBe kment ati on Pl ano
considered both on  -street bicycle facilities and trails . (Asakura Robinson Company

LLC, Traffic Engineers, Inc., and Nancy R. Edmonson Transportation Consulting

2014 ) H-GAC is an association of local governments and elected officials in a 13 -

county area known as the Gulf Coast Planning Region.

METRO found that whi le their overall ridership was decreasing, bike boardings on

buses were increasing . Recognizing the potential for bicycle/transit connections to
increase METRO ridership, the study was done to develop recommendations for

improving those connections. This is a starting point that is almost opposite to
WMATAGs c aboaetearlack of station capacity due to increased ridership . The
H-GAC/METRO study was focused upon transit patrons who access the station by

bicycle and who prefer to take their bicycle with them on transit . While the
development of im  proved bicycle facilities surrounding the major METRO transit
nodes is outside MEFBRIQIdentfiedgeavdralastion tshhatthe
transit agency could take within transit property, including infrast ructure
enhancements, bike parking, on -vehicle provisions for bicycles, wayfinding,

marketing and planning . The study also provided recommendations for interagency

2 For a more complete discussion about the Pedestrian Network Analysis Project, go to the TriMet Web p age,
ABetter Walking Access to Transit.o Accessed December 21, 2015.
http://trimet.org/projects/pednetwork/index.htm#report
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coordination to advance connectivity improvements to the streets and trails that are

near t he transit nodes

The H-GAC/METRO study sought to identify trends in the existing system, to receive
input from system users, and learn from other transit agency best practices for
integrating bicycling and transit . The methodology that was used to develo p
recommendations consisted of five main components.

AGIS spatial analysis was applied to look region wide at demographic characteristics
that influence mode choice . A regression analysis was used to identify what factors
are associated with more trips ma de by bicycles connecting to transit . Like Oregon

Metro, H - GAC/METRO was interested in traveler behavior and preferences. They
employed p ublic engagement of both existing bicyclists and transit users, and those
considering these modes . It was accomplish ed through a combination of an online
survey, focus groups, an on  -board bus survey, and public meetings . Like WMATA,
case studies also were conducted of other public tran sit systems in the U.S. for
transferable best practices in the areas of bikes on trai ns, bikes on buses, bike
parking facilities, marketing, planning and evaluation.

Site visits were undertaken at selected transit nodes to develop recommendations

for specific connectivity improvements . H-GAC/METRO used a similar strategy to
WMATA by selecting representative transit stations to examine. WMATA created a
typology of nine transit station types according to the anticipated needs of bicyclists

and pedestrians that may vary by the type of ralil station environment.

Alternatively, H-GAC/ METRO sel ected 31 ithweraasaingingofode s o

high service bus hubs, rail stations and park and ride lots that we re geographically
dispersed so that , for example, some transit nodes were in the downtown while

others were in a suburban setting. To place priority on improving access by bicycle

to METRO facilities that offer the highest potential for providing service, a matrix

was developed to rate the 31 representative  transit nodes according to two main
reasons why bicyclists would want to connect to them. The first reason is thata
transit node provides a high level of transportation service, and second, that a

transit node provides connections to a destination of interest , accessible by bicycle
Criteria for each reason were developed for a scoring system. Points we re added
and the transit nodes scor  ing the most points were rank ed as those that provide the
most potential to improve connectivity for bicyclists. Recommendation s for each
transit node were described according to project description, timeframe of
implementation, ease of implementation, estimated cost, and an identification of

partners needed for coordination.

Comparative Elements Used i n the Development of a Methodology

The discussion below is a synthesis o ffindings from the literature review and case
studies in selecting those comparative elements for use in a methodology to apply
to Hillsborough and Pinellas Counties . Table 1 below s ummarizes these

characteristics.

It was demonstrated  from the Cervero study (Cervero, Caldwell, and Cuellar 2013)
that evidence exists that by providing bicycle infrastructure near rail stations, the

bicycle -to-rail mode share increases. Making intermodal improvements makes a
difference. Italso was demonstrated by Cyclopath that the availability of
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multimodal bicycle/transit route -finding systems indicates a desire for multimodal

routes . Since its deployment in the summer of 2011 approximately 15 percent of
route requests were for multimodal routes. (Terveen 2013)

All of the methods used by the case studies are labor intensive. Part of the labor
intensity of a methodology may be linked to its comprehensiveness . The question
is how comprehensive  must it be to determine the most useful result . If it can be

known w hich socio economic factors best predict bicycling and walking activity or
best represent areas that need the facilities the most, it might be favorable to keep

the analysis simple by looking at fewer indicators. Such an approach might reduce
the need for special equipment, reduce the t ypes of data needed, and reduce the
need for special expertise.

Oregon Metrobds analysis found more bicycle trips
more bicycle trips where there are facilities that overcome barriers (i.e., bridges).

H-GAC/ ME T R O s s faundaHhatythe shorter the bus service headw ay along the
bus route, the more bike boardings per revenue mile . They also found that the
higher the population density within the buffer area along the bus route, the more

bike boardings per revenue mile. T hey found that the characteristics of the bus

routes with high numbers of bicyclists boarding were those providing  high
frequency service, the presence of express service that carries bicyclists beyond

barriers like freeways, and the longer length of the b us route. Insho rt, more
bicyclists are found accessing premium transit service, areas of high population

density and major destinations, and on facilities that overcome a barrier, such as a

bridge. These also tend to describe higher ridership routes.

Se lecting the Focus of the Study

Each of the case studies had a different goal and used different combinations of

methods. While all of the case studies included consideration of trails, none of the

case studies had a prim ary trail -to-transit focus . The Hou ston - Galveston Area

Council( H-GAC) was interested in providing bicycle acces
nodes 0 providad high level of service. These are rail stations, transit transfer

centers , and park -and-ride lots. The Washington Metropolitan Ar ea Transit

Authority ( WMATA) and MetroPlan Orlando also were interested in prioritizing

improvements to provide better access to rail stations. TriMet , the transit agency  in
Oregon Metr ods pdsaacondicted) basrsteppassessments to identify and
prioritize locations for needed access improvements. What these case studies have

in common is the element that is stationary. Rail stops, and to a lesser degree, bus

stops, remain in one location. Therefore, itis the area surrounding these locatio ns
that must provide for pedestrian and bicycle access to the transit stops. Likewise,

in this study about connecting public trails to public transit,  the locations of the

public trails and the streets over which the trails cross will remain stat ionary. Those
cross streets that provide transit service are th e locations to consider  and the focus
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of this study because the cross streets provide the intersections of the trail and the
transit service.

Search ing for Best Practic es

Two of the case studies look  ed at best practices from elsewhere. This study also
took advantage of reviewing methodologies from other transit agencies outside
Florida.

Using GIS  Spatial Analysis

All of the case studies used GIS spatial analysis and associated mapping to
highlight a ttributes of the demographics of travelers, land use patterns, and
transportation network. This study also used a GIS spatial analysis. Each case

study from Task 2 utilized similar datasets to identify areas for locating and

enhancing bike and transit con nections. In general, all the case studies used transit
service characteristics, demographic conditions and built environment

characteristics . All the case studies in Task 2 utilized proximity to transit services

as a measure for evaluation. Simple dist ance and proximity evaluations, frequency
of service (MetroPlan Orlando, Oregon Metro), and activity levels at the stops

(WMATA) were used. The case studies utilized these data in different ways, but the
value and importance of existing transit service da ta is evident. For all the case
studies, the local transit agency provided the bus stop data including ridership,

service characteristics, and location information.

Engaging Public Participation

All of the case studies incorporated public participation to help guide the

prioritization of locations and associated improvements . Public participation

included collecting feedback from Web sites devoted to utilitarian and commuter

bicyclists, bicycle and pedestrian advisory committees, transportation agencies , and
other stakeholder groups, such as neighboring property owners and law

enforcement, volunteer bicyclists participating in travel behavior studies, and

surveys and meetings with bicycle and pedestrian organizations, the transit

advisory committee, tran sit users, and the general public. This study sought input
from the Hillsborough and Pinellas MPO BPACs and government agency staff.

Establishing  Typologies that Serve as a Guide

WMATA has a strong rail system infrastructure with ridership approaching cap acity
and an extensive network of public trails that are aligned near many rail stations.

Pinellas and Hillsborough Counties are still in the early stages of developing their

transit systems and public trail networks. Each of the WMATA rail station areas are
either located within high  -density transit - oriented development districts or are

stations that have large parking areas. The particular WMATA station area

typologies poorly fit the characteristics of the bus route/trail connections in

Hillsborough Co unty and Pinellas County. Nonetheless, the WMATA rail station area
typology is a concept that might be suited to other locations in Florida that have

light rail systems, such as Orlando, Jacksonville, and the municipalities in Southeast

Florida . In addit ion, the use of a typology was a way to generalize the operating

conditions and attributes of the areas as they affect bicyclists and pedestrians, with

general improvement concepts developed for each of the station types as a point of
departure for develop ing specific recommendations from on - site observations. This
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is a concept that can be borrowed from the WMATA case study . Itcan be applied to
the trail locations in Hillsborough County and Pinellas County by developing a
typology suited to these transit/ trail locations.

Narrowing the Focus to a Manageable Number for Representation or
Prioritization

TriMet from the Oregon Metro planning area, H -GAC/METRO, and WMATA all used
methods that narrowed the number of candidate transit stop locations to be

evaluate d. By applying a scoring system that focused upon high activity, high
deficiencies, and high prevalence of low -income population, the focus upon the

entire TriMet system of over 7,000 bus stops was reduced down to 621 stops, then

finally the top ten locat ions. H-GAC/ MET ROO® s wileg/ssutlyefrall its transit
stops reduced the focus to 31 high service transit nodes . WMATA narrowed its
focus down from 86 rail stations to nine representative examples for the

development of a means to evaluate them . Inth is study, a method to narrow the
focus of intersections for further consideration was also used.

Using a Prioritization Matrix

The trail corridor constitutes all the potential locations for transit connections.

Similar ly with  WMATA, their focus also was on a corridor.  Years from now, when the
proposed trail networks of Hillsborough and Pinellas Counties grow denser and the
bus systems will have  geographically expanded, there will  be much more than  two
major trail spine s. There will be denser network s of transit/trail intersections,
requiring a more system wide approach that enables comparison of disparate

locations and projects. The prioritization matrix and a scoring system was used for
this purpose, like those used by  MetroPlan Orlando, TriMet  and H -GAC/METRO. A
scoring system can include several criteria that are identified by the community and
weighted to match the  irrelative importance . Atthat future stage, it may be better
for Hillsborough and Pinellas Counties to consider prioritizing  improvements to
transit/trail connections with greater emphasis upon the characteristics of the bus
routes, such as those with higher ridership . A scoring system can also reflect policy
decisions, such as whether to prioritize the completion of gaps in a t rail -to -transit
route, whether to prioritize serving areas with greater travel activity, or whether to

prioritize improvements in underserved areas of the community that have few

transit services and trail facilities.

Conducting Site Visits

Finally, all the case studies conducted on - site visits and observations of the selected
locations.  This study also conducted on  -site visits.
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Table 1:Methodologies at a Glance: Case Study Comparisons for Evaluating Transit/Trail Con nections for Identifying
Improvements
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Study goal

Method ological
Elements

Reduce SOV mode share

Close system gaps by s electing
municipal bike/ped  estrian
project applications with priority
on supporting transit emphasis
corridors; select municipal trail
project applications that improve
regional network and improve
intermodal connections as a

minor consideration

GIS analysis .

Prioritization matrix of weighted
criteria .

Criteria included r  egional
importance of the trail (longer
trails that connect to other trails,
cross jurisdictional boundaries,
serve significant desti  nations,
serve an underserved area), the
existence of a local match, trail
surface type, project readiness,
economic development potential,
intermodal connectivity

Number of bus stops or rail
stations directly served,
connection to other facilities that
connect directly to transit,
headways of bus and rail service
that can be accessed by the
trail, and maximum number of
buses or trains served by a
single stop or station per day
served directly or indirectly by
the trail projects

Change mode of travel to rail stations from
motor vehicle to non  -motorized .

Identify physical and programmatic
improvem ents to encourage walking and
bicycling to the station

GIS analysis .

Bike shed an alysis of 3 -mile radius of rail
stations for near term, mid  -term and long term
improvement recommendations

Station area typology ~ representing range of
conditions encountered by bicyclists and
pedestrians .
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Increase physical activity,
access, safety, and equity

Long range plantod evelop a
complete regional bicycle
network and a complete
pedestrian network so that
modes can function
independently

Identify and prioritize gaps to
be filled , with considerati on
given to intermodal
connections with transit

Region wide GIS analysis .

Application of a bicycle  travel
demand model (does not
model bicycle to transit trips)

Use of a hierarchical functional
class system for pedestrian
facilities and bicycle facilities

that includes regional trails
and design guidelines for each.

Transit stop assessment  using
prio ritization scoring system

Increase METRO ridership by
improving bicycle to transit
connections .

Provide infrastructure enhancements,
bike parking, on  -vehicle provisions for
bicycles, wayfinding, marketing and
planning . Partner with host
municipalities to advance connectivity
improvements to the  streets and
trails.

Region wide GIS analysis tolook at
what influences mode choice.

Regression analysis to identify factors
associated with more trips made by
bicycles connecting to transit

Conduct of ¢ ase studies of other

public transit systems in the U.S.
looking f or transferable best practices

Site visits at 31 representative  transit
nodes to develop recommendations

for specific connectivity

improvements



Public
participation

Study
Elements

Site
observation

Adaptability to
Florida
communities

Labor
intensiveness

Expertise
required

Web site devoted to utilitarian
and commuter bicyclists

Bicycle and pedestrian advisory
committee .

MetroPlan Orlando

(MPO)

none

Adaptable in that a community
can identify its own criteria of
value and assign weights

Applicants for funding do much
of the field work , while
MetroPla n evaluates the
applications .

GIS analysis capabilities, use of
data from travel demand model,
familiarity ~ with spreadsheets

Assignment of scores
qualitatively determined by
BPAC subcommittee

Meetings with stakeholder groups

Interviews with other transit agencies for best
practices .

WMATA

(transit agency)

yes

Directly adaptable for communities with rail
systems . Also, can substitute a trail spine for a
rail line and develop a trail crossing typology

Labor intensive with  regard to site observations
but periodic assessments can build off the initial
base line data gathering

Experiential knowledge and expertise in
commuter bicycling , pedestrian safety, trail and
roadway design and traffic control

GIS analysis capabilities
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Observational studies using
volunteer bicyclists.

Support from The Intertwine
Initiative  Transit advisory
committee .

Oregon Metro

(MPO with results from
TrANSIT study)

yes

Would require extensive data
collection and analysis

Labor intensive to do
observational studies on travel
behavior and development of
bicycle travel model

Travel demand mod eling and
GIS analysis capabilities

Public engagement of both existing
bicyclists and transit users, and those
considering these modes,
accomplished through a combination
of an online survey, focus groups, an
on-board bus survey, and public
meetings.

H-GAC/METRO

(MPO-led with transit agency partner)

Yes

With sufficient resources, all elements

of the methodology could be

borrowed and tailored to another
communityds characterl

priorities.

Labor intensive to design, administer
and analy ze multiple survey
instruments .

Labor intensive with regard to site
observations but periodic assessments
can build off the initial base line data
gathering .

Knowledge of survey design  and
regression analysis



Data intensity

Special
equipment
needed

Population density and
employment intensity.

Magnitude of trip making activity
by Traffic Analysis Zone

Complete facilities inventories

Bicycle suitability data for
Bicycle LOS Model .

Public transit stops and routes
data .

GIS software, spreadsheet
software .

Examination of all available routes to the
station.

Traffic volumes, motor vehicle speed, slope, side

street linkages

Population density and employment intensity
surrounding th e station.

Average daily ridership, mode split, volumes of
different modes accessing the station

Station size, orientation, layout
Surrounding transportation network layout

Number and type of destinations accessible
within walking distance

Bicycle counts, bike parking supply, usage

Station parking counts

GIS software, roadway survey tools
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Auto speed, auto volume,
number of auto lanes,
pedestrian and bicycle crashes,
percentage sidewalk
completion, percentage tree
canopy, signalized crossings,
and a measure of residential
and employ ment density using
a Y4 -mile buffer around the
pedestrian corridors.

Bicycle facility and trail
inventory .

Network density, connectivity,
household attributes

Bicycle and pedestrian count
data .

Observational studies

Travel m odelling software, GIS
software, GPS devices

Motor vehicle traffic count data,

inter section density, major
destinations, street and off  -road
bicycle facilities, wayfinding signage,
bicycle crash locations, population
density and employment intensity,
characteristics of transit nodes,

including multiple bus routes, access

to express servic e, headways, long
distance routes, bicycle parking, bike
boardings by transit route, self -
reported travel behavior,s  elf-reported
travel preferences

GIS software, statistical software ,
spreadsheet software



Chapter Three

Specification and Characterization of Study Areas in Hillsborough and
Pinellas Counties

As the subject of methodology development for addressing connectivity between
trails and public transit service, the Florida Department of Transportation selected
Hillsborough County and Pinellas County as the study locations for illustrative

purposes. Pinellas County, Florida, is located along the Gulf Coast, in the west
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central part of the state. Hillsborough County is adjacent to and directly east of
Pinellas County.  This area is shown in Figure 3.

Figure 3: Thes tudyarea includes Hillsborough and Pinellas Counties, Florida

The Task 3 Memorandum include  d a summary from a detailed review of planning
documents describing existing, planned and programmed public trails and

greenways, sidewalks and on  -street bicycle facilities  inthe study area . There was a
description of the existing trail networks and transit systems. For both counties,

maps were created illustrating the existence of official public trails, and greenways,
overlaid with fixed route public transportation service. Maps also were developed

to illustrate demographic characteristics of existing and potential travelers.

Portions of the Task 3 memorandum that describe the methodology are included

below .
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Information Sources

Information sources used for b oth Hillsborough and Pinellas Counties included the
local government comprehensive plan, the transit development plan, and

community master plans . The Metropolitan Planning Organization s (MPO) for both
Hillsborough and Pinellas Counties were the primary data sources for the

investigation.  These included the MPO long -range transportation plans and
associated transportation improvement programs . Greenways and public trails,
particularly those t  hat lend not only recreational but also transportation value, often
cross jurisdictions and MPOs maintain regional data. Federal grants allocated

through the metropolitan transp ortation planning process also are a large source of
funding for public transi  t, public trails and greenways, and bicycle and pedestrian
facilities.

Information sources also included planning documents and maps of parks and

conservation departments, government departmental Web pages, newsletters of

MPO committees, such as Livable Ro  adways and the Bicycle and Pedestrian

Advisory Committees (BPAC), and BPAC meeting minutes . Input was received from
the MPO BPAC technical support staff and BPAC committee members, transit

agency planners, and parks and conservation staff . Data sources w ere identified for
the identification of existing, proposed, and programmed trail facilities and public

transit service. Data sources also were identified and considered for characterizin g
the demographics of existing and potential travelers. The selecti on and use of data

is discussed below.
Trail System Description

Both Hillsborough and Pinellas Counties have a history of public trail planning. For

example, the Fred Marquis Pinellas Trail, a 47 -mile multi -use path that runs
north/south along the western side of Pinellas County, celebrated its 25 th
anniversary in December 2015. In 1989, the Penny for Pinellas sales tax allocated

three percent of its raised revenue toward sidewalk and trail improvements,

including the Pinellas Trail. In 1995, the Pinellas Board of County Commissioners
adopted Comprehensive Plan policies to include striped four -foot bicycle lanes as

part of roadway construction projects, where possible. (Pinellas County 2012,4 -2)
The Penny Extension in 1997 allocated six percent toward sidewalk and tralil
improvements. The Penny for Pinellas was extended a second time in 2007 that will

cover projects to 2020. Since then, The Pinellas County MPO has considered the
application of a consistent approach to trail crossings with roadwa ys, based upon a
design handbook commissioned by the Florida Department of Transportation.

(University of North Carolina Highway Safety Research Center 1999) Additionally ,a
Crossing Treatments Methodology was developed for assigning priority and traffic

control at the intersection of shared use paths and roadways. (Petritsch and

Fellerhoff 2014)

In Hillsborough County, the Hillsborough Greenways Master Plan was developed in
1995 to articulate a vision for a county -wide system of greenways (Hillsborough
County Planning and Development Management Department 1995). While

conceived primarily as recreation and nature corridors, the planning process did

consider the potential of greenways to provide alternative transportation. Today

the Upper Tampa Bay Trail tha  t was one of five originally identified recreation

29



corridors in the 1995 Plan now provides 7.3 miles of continuous trail with another
4.35 miles now under construction. 8

The trail systems of both counties are planned to connect to the wider regional and
statewide public trail system in Florida. This system is guided by the Florida
Greenways & Trails System (FGTS) Plan . (Florida Office of Greenways and Trails
2013) The Opportunity Maps that correspond to the FGTS Plan are currently being
updated. Inthe F  GTS Plan, transportation is recognized as one of the functions for

the statewide system. This statewide paved multi -use (non -motorized) trail system
is envisioned to allow someone to walk or bicycle along both coasts of Florida and

connect to several east  -to-west trail corridors. The AFGTS Plan Opportunity Map 0
(2012) shows the Pinellas Trail potentially connecting to the south to the Skyway
Connector Corridor and beyond to the Southwest Coast Connector. To the north,

the Pinellas Trail is proposed to co nnect to the Coast to Coast Connector that would
cross Florida and connect to the East Coast Greenway that runs the length of the

Atlantic coast of Florida. Likewise, the planned greenways in Hillsborough County

could reach beyond county lines in all four directions. (Florida Office of Greenways
and Trails 2012, 9)

Trail Planning in Pinellas and  Hillsborough Counties
Pinellas County

The Pinellas MPO Bicycle Pedestrian Master Plan (2013 a) is intended to facilitate the
development of a network of bicycle and pedestrian facilities that maximizes
opportunities for people to get around the Coun ty by foot and bicycle . The
proposed facilities contained in the Plan were selected based upon their location on
rights -of-way on the major road network, made up of principal and minor arterials

and collector roads . Pinellas County is divided into 14 planning sectors. A map for
each sector illustrates proposed sidewalks, bike lanes and trails. Trail facilities
include community trails that are maintained by the municipalities, the Pinellas

Trail, and the Pinellas Trail Loop . The Pinellas Trail is considered to be the core of

the County trail network . The community trail s are meant to serve as connectors to
the Pinellas Trail Loop . Locations for facilities were evaluated by the Pinellas MPO
based upon right - of-way, pavement widths, speed limits and traffic volumes

Proposed trail facilities include those from the Pinell as Trailways Plan of the Pinellas

MPO 2035 Long Range Transportation Plan (2013b, Figure 26)  and other facilities
that were recommended to improve connectivity within the network and to

important destination points such as beaches, employment centers, shop ping malls

and schools . These included locations along right -of-way corridors not occupied by
a paved road, which provide connections to existing or planned bike lanes or trails

Maps for each planning sector illustransgiti ng the pr

Station/ Ter mi nal 0 a stination ¢pes listedlindthe mapilegend e s
(Pinellas MPO 2013 a).

The 2014 Pinellas State of the System (SOS) Report 0 provide d an overall count of
the number of trail users. The most recent tally was 618,188 Pinellas Trail users in
2013. (Pinell as MPO 2015 a, 54) Recently , Pinellas County purchased five

SiUpper Tampa Bay Trail . o Hi lohanth@onservagon Depatménts ,
website, description of current Upper Tampa Bay Trail Phase IV Section C construction.
Accessed December 21, 2015. http://www.hillsboroughcounty.org/index. aspx?NID=3497
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monitor ing devices for the Pinellas Trail to count the number of runners, bikers and
walkers who use the trail . These are infrared monit ors that can differentiate
direction of travel and whether the individual was walking or bicycling . Three
sensors are permanently mounted in the north, central, and south locations of the

trail, and two monitors are portable.

The Pinellas MPO recently applied for and was awarded a grant from The National
Centers for Disease Control. This is a program to award grants for the development

of Partnerships in Community Health (PICH), a competitively awarded grant

opportunity for urban areas, rural areas, and Native America n tribal organizations.
The purpose of the 3  -year initiative is to improve health and reduce the burden of
chronic diseases through the work of multi -sector community service coalitions

PICH supports population  -based strategies to expand the reach and h ealth impact
of the policy, systems, and environmental (PSE) improvements. The program is to
advance the federal Healthy People 2020 Vision. Awardees develop Community
Health Improvement Plans (or Community Action Plans) that incorporate Risk Factor
Related Population -Based Strategies. These Strategies include improved access to
healthy food and beverage options, improved access to physical activity options,

and improved clinical and community linkages . The Pinellas MPO applied for and
was awarded one o0 fthese grants inthe  spring, 2015, administered through the FL
Department of Health, to identify improvements that will increase access to physical

activity . The scope of work identifies, evaluates, and prioritizes projects to improve
access to Pinellas County parks and the Pinellas Trail . Projects will include
completing gaps in sidewalk network, installing bike lanes, and improving signage

and wayfinding.  (Pinellas MPO 2015b)

Hillsborough County

The fHillsborough County Bicycle & Pedestrian Counts , 2000 & 2005 0 report
(Tindale Oliver and Associates, Inc. 2005), conducted for the Hillsborough County

MPO, contains collected nonmotorized travel count data for both years at selected
intersections. Four of these intersections were in the general vicinity of the study
area. These included Ehrlich Road at Gunn Highway, West Waters Avenue at Hanley
Road, West Linebaugh Avenue at Anderson Road, and Montague Street at Waters

Avenue . These counts for both years were conducted on a weekday in spring . The
data sh owed increases in observed bicycle and pedestrian activity. Most of the

bicycle and pedestrian activity was observed between 9 a.m. and 4 p.m., the

Ehrlich Road and Waters Avenue locations being in the top four intersections that

indicated the largestinc  reases in bicycle and pedestrian activity. The report cites

the completion of a four  -mile portion of the Upper Tampa Bay Trail as a possible

major reason for the increases. A larger number of nonmotorized users at the
Ehrlich Road at Gunn Highway interse ction w as observed to be seniors during the
latter part of the day.

The Hillsborough County MPO 2025 Comprehensive Pedestrian Plan, Final Report

(Hillsborough County MPO  2004) calls for the promotion of better access to public

transportation. Theassessm ent of pedestrian demand did not
Country area, the selected general subarea location for this study, as having high

pedestrian demand, based upon the presence of pedestrian attractors. However,

Hanley Road between Hillsborough Avenue and Waters Avenue was identified as an

Unfunded Priority Pedestrian Corridor . Hillsborough Avenue between Memorial
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Highway and Dale Mabry Highway was identified as a Cost Affordable Pedestrian
Priority Corridor. Some pedestrian counts were conducted at selected intersections.
Pedestrian facility connectivity to transit focuse d upon sidewalks and not trails.

While Pinellas MPO has considered transit stations as one of 14 different destination

types in the identification of proposed locations for on -road and off -road
nonmotorized facilities, and both Hillsborough and Pinellas MPOs recognize the
development of multimodal systems as long range transportation planning goals,

the explicit connectivity planning of trails with public transit has not yet been

systematically studied. This was found to be the case of most urban areas in the

United States, based upon the literature review and case study development.

Likewise for the Tampa Bay area , the 2010 Regional Multi -Use Trails Map of the
West Central Flor ida MPO Chairs Coordinating Committee 0 ( 2 Oshdws} a list of
Regional Bicycle and Pedestrian Attractors. These are largely beaches, parks, piers,
memorials and other cultural facilities. Transit centers or services are not listed.
The fHillsborough Gree nways System Greenway Recreational Corridors Map 0
(Hillsborough County  2011) does not show transit facilities or services, nor doest he
fiMulti - Use Trails, West Central Florida Regional Priorities 0 map (Hillsborough County
MPO 201 4a) indicate transit facili  ties.

The Hillsborough MPO filnteractive Bicycle Suitability Map o (2015) does not show
bicycle facilities relative to transit servic es. The fHillsborough County Trails and

Bike Facilities, Existing, Planned Conceptual 0 map (Tindale Oliver and Associates,
Inc. 2015) for the Tampa -Hillsborough Greenways and Trails Plan Update does not
include transit  service s. The Tampa Bay Area Regional Transportation Authority
(TBARTA) has identified multimodal transportation priorities for horizon year 2040.

These inclu de multi -use trails; however, the maps do not illustrate connectivity of

trails with other modes. (TBARTA 2015)

Most recently, t he Imagine 2040: Hillsborough Long Range Transportation Plan was

adopted November 14, 2014, with most recent revisions, dated De cember 9, 2015.

The planning process for this new Plan included the development of multiple

investment scenariosfor a mul ti modal system, including fAReal
Driving.o These included | ow, -lava sténariosfaand hi gh i n
enhanced transit service and for trails and side paths . Mapping for planned and

potential trails and side paths included tr  ansit transfer centers in the map legend

(Hillsborough County MPO 2014b, Figure 3 -23) The update cycle for MPO long

range transportation planning also coincided with the update process for the

Hillsborough County comprehensive plan. Goal #1 of the update for the

Transportation Section of the Hillsborough County Comprehensive Plan is to develop

an integrated multimodal transportation system. (Hillsborough County 2015) Final

adoption of the comprehensive plan is anticipated in 2017. In addition, HART began

a promotion for the month of October 2015, offering a free month of Coast Bike

Share with the purchase of a 31 -day HART fare card. This is to serve the first mile -

last mile connectivity to HART bus stops.

Discussions with Agency Representatives

The researc h team contacted agency represe ntatives for bicycle and pedestrian
planning, transit planning, parks and recreation, greenway and livable roadways
planning, and the GIS departments for Pinellas and Hillsborough MPOs. One
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comment made by the staff for the Hillsborough Bicycle and Pedestrian Advisory
Committee is that by virtue of the composition of members of the BPAC, discussions

are uncommon about the needs of transit patrons and their ability to access public
transit by walking and bicycling.

The resea rch team met with b oth BPACs for the Hillsborough and Pinellas County

MPOs and queried them regarding what should be the priority reasons for

connecting public transit with public trails. They were also asked to provide ideas

on particular transit/trail | ocations, general areas, and communities or

neighborhoods they thought should serve as a focus for transit trail planning. They
were also asked to forward any other contacts, such as community activists or

leaders, trail users or transit riders who m ight be willing to speak with the research
team about transit/trail connectivity.

A technical support staff member from the Pinellas County Parks and Conservation
Resources Department  who also serves on the Pinellas BPAC said that the key
challenges in Pinell as County include not only a lack of adequate bicycle and
pedestrian accommodations on several bridges to the beaches, but also the general
lack of trails that run east to west. He said that the main priorities for connecting
public transit with trails sh ould be to increase access and connectivity in areas
where infrastructure and transit service is poor. Another top priority is to reduce
dependency on car/bus transportation by establishing safe connections for bicyclists
and pedestrians. Members of the P inellas BPAC emphasized the need for bicycle
parking as a means to enable more people to bicycle for transportation.

A PSTA planner said that  staff had wanted to produce an analysis to identify the
number of trail connections within % mile and ¥ mile of bo th the PSTA core routes
and the supporting local routes. However, a lack of resources had prevented them
from further considering transit connections to trails.

The Hillsborough BPAC technical su pport planner said that the concept of trails
connectivity with public transportation has been discussed by Hillsborough County
planning staff, in concept, but no studies have been conducted. There also were
discussions with the Chair of the Hillsborough BPAC, a representative of the

GreenARTer y in Tampa, and the City of Tampa Bicycle and Pedestrian Planner. The
Chair of the Hillsbor ough BPAC emphasized that a priority for transit/trail

connectivity should be to increase access to jobs, education, retail, etc. by

underserved communities . She also suggested that the Keystone Recreation Center
and the Austin Davis Library at Gunn Highway and Wayne Road in Hillsborough

County, adjacent to the new Upper Tampa Bay Trail north could be a good future

park and ride connection from  Pasco County to Hills borough County.

Description of Methodological Approach

With an overall goal of improving community livability, t he methodological approach
developed inthis study has focus ed upon improving transit connections with public
trails . Thisis to improve access and connectivity to  destinations desired by travel
market s of interest to transit planners . Figure 4 illustrates the steps of the process.

The counties constituting the study area were selected for illustrative purposes
The selection of analysis tools is somewhat influenced by the characteristics of the
study area. For example, a hierarchical function al class system of bicycle and
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pedestrian facilities , as was used by Oregon Metro might be premature in areas

with out a vision for such  well -developed bicyc le and pedestrian networks . Italso
may depend upon the existing available data or t he level of funding allocated to the
planning effort. For example,t he development of a bicycle travel demand model :
like that used by Oregon Metro, but which also would include the added modeling of
bicycle -to-transit trips , would be ideal butw ould also require funding an ongoing
program of bicycle trip counting. For this study, it was assumed that most planning
areas in Florida will not yet be ready to undertake the d evelopment of a bicycle

travel demand model.

The use of a prioritization matrix or scoring system with weighted criteria , as
discussed previously, appears handy in cases where there are a large number of
locations to evaluate and rank as most important for improvements. It also is
handy where there are many factors that should be considered in the decision

making. Use of a scoring system would produce best results in conjunction with a

carefully moderated public involvement process to identify factors tha tare
i mportant to the community and in the determinat:.i
relative to each other. Use of such a scoring system also depends upon an

investment in  the collection of similar data for all the potential locations evaluated.

The prioritization matrix or scoring system using weighted criteria would be a good

approach to consider for use in the future when the public trail systems and public
transit systems are further along in their development

The recommended methodological approach presented in this study includes
borrowing several elements from the case studies. These include the search for

best practices from other localities , use of a GIS spatial analysis, engaging public
participation, the application of a typology to h elp with organizing and prioritization ,
and the use of site visits and observation. The main steps in the recommended

method for linking greenways and trails with public transportation is list edin
chronological order below, with the aim of creating a con sistent, uniform and
repeatable approach.

The study methodology is different from the case study methodologies intha t it
assesses the value of the connection made between transit and the trail, based
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upon its location within a subarea tha t defines a desired travel area connecting
origin to destination.

Seek community input.

Select a community goal as defined by travel market and trip purpose.

Map trail network.

Map transit routes and location of transit stops near trails.

Identify data sources to describe location of travel market(s) and trip destination(s)

Map origins of selected travel market(s) and destination(s) by trip purpose to identify
of greater concentration of both.

Define the subarea within which travel is likely to take place between origiin and destin

Develop a typology that organizes identified trail/transit intersections into sets havi
similar characteristics.

Conduct site observations and inventories, with recommendations for strengthenin
transit/trail connections at selected sites.

Figure 4: Steps in the method for linking greenways and trails with public transportation

I. Seek Community Input

One difference of the recommended approach from the case studies is thatit start s

with the selection of a transportation goal of importance to the community as

defined by a particular travel market and trip purpose . There are many different

possible goals to improve access and connectivity for improving livability . Sucha

goal can be found in the communityowpldnocal govern
transportation element, as well as in the development of the MPO long range

transportation plan where regional facilities are considered. The goal also might be

more specifica lly articulated by public input, for example, through public

workshops, surveysor a communi tydés bicycle and pedestrian &
(BPAC). For purposes of expediency in this study, public input was received from

the MPO BPAC technical support staf  f and BPAC committee members, transit

agency planners, and parks and conservation staff. Other public participation
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strategies used in the case studies include the maintenance of Web sites developed
for the purpose of informing the public and receiving fe edback, surveys,
stakeholder meetings, the transit advisory committee, input from related interest

groups, such as bicycle clubs, and engaging volunteers from the public to help in

data collection efforts. With the use of some combination of these tools, the
collection and use of community input should guide the course of the study in an
ongoing manner , from start to finish.

Il. Select a Community Goal as Defined by Travel Market and Trip Purpose

Reflecting community preferences, planners can choose to define the traveler
market of interest as narrowly or as broadly as they wish. Transit /trail connections
can serve the gamut of travel markets as well as different trip purposes . For
example, planners could select certain characteristics of individuals that mig ht
define them as more likely candidates for bicycling and riding public transit, such as

those who already bicycle or ride transit, those in zero car households, those in

low -income households, and college students.

Areas with large concentrations of lo w-income households may use transit/trail
connections to access more  job opportunities. Another example of a traveler

market is senior citizens. Seniors today are more physically active than previ ous
generations . They desire better access to recreationa | facilities for which purpose

better transit/trail connections may serve. If the senior population is a targeted

travel market of interest, assisted living communities could potentially be identified

as locations where large concentrations of elderly liv e and from where their trips
begin . Another example might be populations residing in suburban areas just

beyond where public transit serves. These areas are automobile dependent. Trall

locations that extend outward from urban areas can provide a link co nnecting these
suburban neighborhoods to public transit service . Depending on the context, there
may be specific trip origins of interest, such as the location of community

redevelopment areas or in the case of student populations, the locations of colleg es
and universities.

For purposes of illustrating the analysis approach based up on accomplishing a
community goal, the researchers decided to select three target markets and their
associated trip purposes . One example goal, selected for illustrative pur poses in
this study, is to help people of lower incomes  connect with job opportunities . The

selection of lower income persons as a travel market and the work travel purpose to
define key destinations aligns well with comprehensive planning goals of both
Hillsborough County and Pinellas County. This also is a travel market of interest to

both the Hillsborough BPAC and the Pinellas BPAC, based upon their input A
second example goal, illustrated below with GIS spatial analysis, is to help senior
citizens access recreational opportunities. A third example goal, also illustrated

below, isto help  adult students to access school campuses

If the travel market of i nterest is defined broadly, then the location of trip origin of
these markets will also likely be more dispersed. As a result, the travel area of

interest between trip origins and destinations might be quite large. A broader
definition of travel market a nd trip purpose to analyze will likely result in the
identified number of candidate trail/transit connections to be much larger. This is

not a problem if planners have sufficient time and staff resources to examine a
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larger number of candidate locations. An alternative is to iteratively analyze trip
origins and destinations of multiple travel markets, as is demonstrated in this study.
[1l. Map the Trail Network

In unincorporated Hillsborough County, there are several existing trails, including
the Upper Tampa  Bay Trail, the Suncoast Trail, the Brandon Parkway Trail, the Bruce

B. Downs Trail, the Ol d Fort King Trail,, and
The City of Tampa has 64 miles of trails that include hiking trails, on -road bike lane,
and off -road multi -use trails.  In Pinellas County, the most well -known trails include

the Fred Ma rquis Pinellas Trail, the Pinellas Trail Loop that includes the Duke E nergy
Florida Trail , and numerous smaller community trails maintained by municipalities .
The trail system s of Pinellas and Hillsborough Counties, including the existing trails

and plans for expansion of the trail systems are described in depth in the Task 3

Memorandum. In Hillsborough and Pinellas Counties, county government and the

MPOs play a prominent rol e in coordinating trail development. Data for existing and

future programmed trails were acquired from the municipalities, counties and MPOs

and evaluated to ensure up  -to-date status . Using a GIS spatial analysis, the data

were mapped . Figures 5 and 6 illustrate existing and programmed trails for

Hillsborough and  Pinellas Counties , respectively.

The analysis relie d upon GIS spatial analysis , spreadsheet software and the
availability of geographic data. The GIS analysis was used for identifying the
patterns and spatial relationship between transit service, bike trails, sidewalks and
demographic conditions surrounding these connections. T he spreadsheet was used
to rank order the observations using a built -in percentile rank function. The
availability of geographic data is crucial for conducting the analysis.

The projectteam u sed Esri* ArcMap for the mapping and analysis and Micros of t 6s
Excel to perform the percentile ranking . These are both leading software

applications in the industry . Similar GIS a nd spreadsheet software can replace the
applications used by the project team. Computer, hardware specifications and

purchase options can be found at the E sri and Microsoft website s, Esri.com and
Microsoft.com . Itis important to note that in general , GIS software requ ires more
powerful computing power , including graphics capabilities. Groups looking to

undertake this approach should first ensure the ir computing capacity is suited for

the analysis.

Much of the data acquired from the municipal agencies wer e provided by the county
GIS departments . Each of the counties has mature GIS departments with

significant sources dedicated towards GIS inventories. Both counties utilize  the Esri
server platform for distribution of GIS assets. In many instanc es, the dat a for the
two c ountie s were acquired via GIS  Web interface or  a file transfer protocol (FTP)

4 Environmental Systems Research Institute is known as Esti.
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site. For communities with less advanced GIS , the process of data collection may be
more arduous requiring direct contact with the agencies.

Miles
= EXxisting Trails = = =+ Scheduled Trails ! — ! W‘O’E

Figure 5: Hillsborough County trails
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Figure 6: Pinellas County trails
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IV. Map Transit Routes and Locations of Transit Stops near Trails

The Hillsborough Area Regional Transit Authority (HART) provides 365 -day perye ar
bus service to an area within Hillsborough County that is approximately 1,000

square miles. HART operates a fleet of 175 buses . HART serves 28 local routes, 12
express routes, five flex routes, three in -town trolleys, one MetroRapid bus rapid
transit route, and 21 park -and-ride lots. All HART buses are equipped with bicycle
racks . HART entered into joint participation agreements to operate regional

express transit service to Pinellas and Pasco Counties . HART received funding to
extend bus service al ong SR 60 in Brandon to Valrico . HART conducted a study of
pedestrian/bicycle connectivity around several proposed Metro -Rapid East -West
stations based on a history of pedestrian and bicycle -related crashes
Implementation of recommendations is currently unfunded . HART installed bicycle
accommodations at the Downtown Marion Transit Center, in coordination with the

City of Tampa, and the Tampa Downtown Partnership . These facilities include a
bicycle self -repair station and a site for a station of the Coa st Bike Share program
The HART TDP does not address connectivity with public trails. (HART 2015)

PSTA serves 21 of the 24 incorporated communities in Pinellas County plus some

unincorporated areas. PSTA operates 40 bus routes and 5,735 bus stops with 19 5

buses. These include 28 fixed routes, two circulators, three connector routes, three

commuter routes, two express routes and two trolley services . El even of PSTAG6s
fixed routes have peak hour frequencies greater than 30 minutes, four routes have

30-minute frequencies and the remaining fixed routes have 60 -minute frequencies

Between FY 2012/13 and FY 2013/14, bicycle user ridership increased 2.63 percent

PSTA provides free bikes -on-bus service on all buses . PSTA staff is looking at route

perfo rmance data to streamline the network to maximize service efficiencies, cut

costs, allow for needed bus replacements, and sup
serve low income households, zero car households, provide access to major

destinations, and support tourism. (PSTA 2015) PSTA staff coordinates with FDOT

for projects along state roads to coordinate bus stop locations, bus bay locations,

roadway modifications and Aébicycle/ pedestrian ac
considered as part ¢PSTAR2014, 8 e8) pPrSoljAedstyehri ov e

constrained capital improvement program includes $31,850 for bike access facilities

and equipment.  (PSTA 2014, AppendixB -1)

Using a GIS spatial analysis, the transit route data w ere mapped to develop Figure
7 showing bus routes provided by HART and PSTA.
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Figure 7:Bus routes illustrate service areas for HART and PSTA

The location of transit bus stops is needed to provide the link between trail users and the

transit system. These data were acquired from the transit agencies. HART and PSTA have
bus stop inventory and route alignments in GIS format. The stop and route information

were evaluated for accuracy and timeliness by comparing schedule data and Google maps

data. Both agencies share their General Transit Feed Specification (GTFS) data with Google
and the GTFS files were used to compare with the GIS files. Consistency revealed the GIS

data were accurate and up  -to-date. In Hillsborough County, the trail system, including

trails that a re programmed for construction, was overlaid with the HART bus stop inventory.
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To capture existing and potential connections, bus stops within 2 ,000 feet of a trail were
initially considered . There were 18 existing or future trail locations served within 2,000 feet
(approximately an 11  -minute walk) of 365 HART bus stops, as illustrated in Figure 8 and
listed in Table 2 . In Pinellas County, there were 23 trail locations within 2 ,000 feet of over
1,400 PSTA bus stops, as illustrated in Figure 9 and listed in Table 3. Many stops in

downtown St. Petersburg represent areas most supportive of non -motorized travel and

public transit . However, the goal is to identify areas that would benefit more from new

transit and trail connections.

[

= Existing Trails ©  HART Bus Stops within 2000ft. of a Trail Miles M&»
=====: Scheduled Trails 0 5 10 s

Figure 8: Intersection of HART bus stops and trails
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Table 2: Hillsborough Trail Locations within 2000 Feet of H

Upper Tampa Bay Trali
Phases |, II, Il

Town 'N Country
Greenway Trail

South Tampa Greenway

Bruce B . Downs Trail

Bayshore Boulevard
Greenway (BBG)

West Tampa Greenway

East Tampa Greenway

Brandon Parkway

Upper Tampa Bay Trail
Phase IV

South Tampa
Greenway/Friendship
Trail

South Tampa Greenway

South Coast Greenway
Phase |

Bayshore Boulevard
Greenway

Hillsborough River
Greenway

West Tampa Greenway

McKay Bay Greenway

Temple Terrace Multi -
Use Trall

South Coast Greenway
Phase IV

SR60/Memorial Highway
Trail

Memorial Highway/Montague
St to Peterson Road

Sheldon Road to  south of
George R oad

MacDill Trail at Gads den Park

Amberly Drive to Hunters
Green Blvd, parallels B
Downs R oad
Columbus Statue Park at Platt
St. to Gandy Bivd

Al Lopez Park Loop

Fair Oaks Park/Pond
Enhancement

Lumsden Road to Town Center
Blvd.

Lutz Lake Fern Road to Van
Dyke Road

Tyson South to Interbay Blvd.

Friendship Trail to Picnic
Island, MacDill AFB and
Bayshore

College Ave E. to 19th Ave.,
west of Wolf Branch in the
Ruskin area

Platt Street to Gandy Blvd.
(west side)

Beneficial Drive Bridge to
Heights Residential
Development

Courtney Campbell Causeway
- McMullen Booth Road to
Veterans Expy.

11 -mile trail loop around
McKay Bay

Temple Terrace Highway to
Whiteway Drive and Riverhills
Drive

College Ave. E. to the Little
Manatee River

Cypress Point Park to
Courtney Campbell Causeway
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ruce B.

Hillsborough

Hillsborough

Tampa

Tampa

Tampa
Tampa
Tampa
Expressway
Authority

Hillsborough

Tampa

Tampa

Hillsborough

Tampa

Tampa

Tampa/State

Tampa

Temple Terrace

Hillsborough

FDOT

ART Bus Stops

Existing

Existing

Existing

Existing

Existing

Existing

Existing

Existing

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

Programmed

2.0

15

4.4

4.3

22

0.2

14

4.4

15

4.4

19

43

25

9.9

6.1

11

29
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Figure 9: Intersection of PSTA bus stops and trails
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Table 3: Pinellas Trail Locations within 2000 Feet of PSTA Bus Stops

37th Street Trail Existing St Petersburg

62 Ave NE Trail Existing St Petersburg

Bayshore Trail (Clearwater) Existing Clearwater

Bayway Trail North Existing County - St Petersburg
Booker Creek Trail Existing St Petersburg

Childs Park Trail (Clam Bayou) Existing St Petersburg

Childs Park Trail (Clam Bayou) Existing St Petersburg
Clearwater Beach Connector Trail Existing Clearwater

Clearwater Beach Trail Existing Clearwater

Clearwater Beach Trail Spur - Mandalay Channel Existing Clearwater

Clearwater Beach/Memorial C  auseway Path Existing Clearwater

Druid Trail Scheduled County - Clearwater
East Avenue Connector Existing Clearwater

Friendship Trail Existing County

Honeymoon Island Trail Existing Dunedin

North Bay Trall Existing St Petersburg

North Bay Trail (Rio Vista Trail Connection) Existing St Petersburg

Oldsmar Trail Existing Oldsmar

Pinellas Community Trail - Downtown Connection Trail Existing County - St Petersburg
Pinellas Trail Existing County

Pinellas Trail - East Lake Rd Existing County

Pinellas Trail Northeast Extension  -Jasmine Section Existing County - Tarpon Springs
Pinellas Trail Northeast Extension  -Keystone Section Existing County -Tarpon Springs
Pinellas Trail Progress Energy Ext - Segment B Existing Determined By City Limits
Ream Wilson Clearwater Trall Existing Clearwater

Skyway Trail Existing St Petersburg

South Beaches Trail Existing St Petersburg

SPC Trail Existing St Petersburg

St Petersburg Trall Existing St Petersburg

Treasure Island Causeway Trail Existing Treasure Island
Walsingham Spur Existing County
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V. ldentify Data Sourcesto Describe Locationof Travel Marketand  Trip
D estination

Perhaps the mos t accurate method to know the travel patterns of populations of

interest isto countthem. This can be expensive and time consuming; however,

more local governments are investing in hardware and software that can be

permanently placed at various sites of interest . Pinellas County recently invested in
five counters . Other methodsi nclude observations at selected locations by staff
who can record details that loop counters or infrared sensors cannot, such as

gender, general age, and other traveler attributes. Surveys of a sample of travelers

can capture their responses regarding the ir travel origins and destinations.

In the absence of resources to conduct more detailed studies like these about the
travel characteristics of the selected markets of interest, the following method is
suggested :

The trip origins, or home locations, of travelers of selected demographic
characteristics can be identified, a s well as potential desired destinations based

upon selected trip purposes , using the EPA SLD.  The target markets and trip
purposes selected for illustrative purposes include low incom e workers accessing
employment destinations, senior citizens accessing recreational destinations, and

adult students accessing post-secondary education campuses. Using local sources

provides arobust and up  -to-date resource for planners to evaluate transi t and trails
connection potential. However, many smaller local governments may have
inconsistent data formats and a lack of data. Further more , national data resources

have evolved to offer reasonable alternatives to local data.

For example, the Environm  ental Protection Agency (EPA) offers robust national

datasets that are a consistent alternative to local data. The EPA Smart Location
Database (SLD) delivers research backed metrics and data to help support livability
and sustainability efforts. Many of the data produced in the SLD address built
environment, quality transit service and socio economic measures that impact
public transportation usage and support non -motorized travel.
This approach leverages local transit and trail data withGIS software by overlaying
the built environment and socio -demographic data and evaluating the intersection
of the transit - supportive areas and the trail data. The following section describes
the data used and illustrates the screening process used to help guide the sel ection
of the study areas. Table 4 provides examples of available data sets.
Table 4: Examples of Alternative Data Sources
CATEGORY MARKET DESCRIPTION DATA
Density Population Areas with higher density are supportive U.S. Census Table:
Density of pedestrian travel due to the close B01001 - SEXBY AGE

proximity of services and destinations in Universe: Total

dense are as. population
Demographic Zero Vehicle Those without access to personal vehicles B25044 - TENURE BY

Population would benefit from  the improvements to VEHICLES
transit and trail connections . AVAILABLE :Universe:
Occupied housing units,
EPA data
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CATEGORY

Demographic

Demographic

Demographic

Demographic

Design

Density

Transit
Service

VI. Map Origins of
| dentify  Areas of

To illustrate the met
are one of the selected travel market
would be nefit from

MARKET

Millennials
(born between
1982 and
1998 )

Active Seniors

Adult Students

Poverty Status

Walkable
Neighborhoods

Transit
Supportive
Areas

Transit Service
Areas

Selected Travel
Greater

DESCRIPTION

Millennials are a large submarket
shown trends towards lower automobile

ownership and greater proclivity towards
non - motorized transportation and public
transportation usage.

In the state of Florida the senior
population can take advantage of the
opportunities to connect to recreational
and shopping opportunities through the
transit and trail connections.

College age students are  a growing
segment of bicycling  travelers .
Connecting these riders to more
opportunities via public transit offers
communities an opportunity to increase
transit usage as well as help those
without access to a private automobile.

Those suffering from poverty may have
more opportunities to find better
employment using a combination of
transit service and  trails.

Communities with greate  r intersection
density are more  supportive of non -
motorized and public transit modes. By
identifying walkable areas  , investments
inthese areas may suppot increase use
of public transit and nonmotorized

modes.

Enhancing bicycle and transit connections
in areas with transit supportive

population and employment densities are
more likely to improve the rider and
bicyclist access to goods, services and
employment opportunities.

Locations with b etter transit service offer
greater transit accessibility to

employment and other destinations.

Areas with greater service frequency and
access to transit stops would enhance
bicyclist accessto more destinations

M arket and
Concentrations of Both

s, demonstrated
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to have

Destinations by

DATA

B01001 - SEXBY AGE
Universe: Total
population

B01001 - SEXBY AGE
Universe: Total
population

B14007 - SCHOOL

ENROLLM ENT BY
DETAILED LEVEL OF
SCHOOL FOR THE
POPULATION 3 YEARS
AND OVER : Universe:
Population Over age 3

S1701 - POVERTY
STATUS IN THE PAST
12 MONTHS

Environmental
Protection Agency
Smart Location
Database

Smart Location
Database Residential
and Employment
Density Calculations

Smart Location

D atabase Jobs Transit
Accessibility
Calculation

Trip Purpose to

hod, low wage workers with limited access to personal vehicles

first below . These individuals
improvements to connections between trails and transit service

to increase access to a selected trip purpose, in this case, employment



opportunities. Each county has areas that have higher concentrations of low -
income populations and areas with higher concentrations of jobs.

Planners also may choose other traveler markets and destination types. The

purpose of these selections is to use them to identify major travel desire lines from

origin to destination. The general area between the origin and destination becom
the basis for defining a sub  area within which to look closer. The subareas will be

es

discussed further below. Selection of t hese markets and destination ty pes would be

derived from the transportation goals and

comprehensive plan, the transit development plan, bicycle/pedestrian and/or
greenways/trails plans ~ and from public input. These sources might identify other
priority populations, such as the elderly, students and bicyclists, and to serve other
priority tri p purposes, such as recreation.

To map the home locations of the low income workers, demographics from the

SLD were used and ranked according to the areas with higher numbers of low
income workers . The SLD data contain the work and home locations of the workers
earning less than $1,250 per month . The low wage employment category is
defined as jobs earning $1,250 or less per month. The SLD uses this categ ory
directly from a separate Census database known as the Longitudinal Employ er
Household Dynamics (LEHD) database . To help differentiate the distribution of low
wage workers and low wage jobs, each block group is assigned a number
representing the  percentile rank. For example, Census block groups in the

percentile rated a fi50 contain higher numbers

groups rated A40 or | ower but contain |
thoseblock gr oups rat ed mh Gdoreoforthddorgespending percentile
ranking can be found in Table 5 . A map of the distribution of low income worker
home locations and job locations for Pinellas County can be seen in Figures 10 and

11, respectively. The distributions for Hillsbo rough County can be found in Figures
12 and 13. There are larger numbers of low wage workers and low wage jobs

indicated on the maps by moving toward the blue end of the color scale.

Table 5: Percentile Ranking Scores

PERCENTILE SCORE
100-90 10
89-80
79-70
69-60
59-50
49-40
39-30
29-20
19-10
9-0

P N WA 01O N 0 ©
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Keystone Ltz
Cheval
&
b
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Magdaleng|

Westchase 1‘
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Cl aar-m?mer B

i 3
Census block groups in the percentile rated a “5”
Low Wage Workers contain higher numbers of low wage workers than

Low I N Hict (rec ook o o oo verkors e theoe pia
190 |ower numbers of low wage workers than those block
1 2 3 4 5 6 7 8 9 10

groups rated “6” or higher.”

Figure 10 : Low wage worker home location concentration with blue having the highest
concentration, Pinellas County
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Census block groups in the percentile rated a “5”
Low Wage Jobs contain higher numbers of low wage jobs than
those block groups rated “4” and lower, but contain
lower numbers of low wage jobs than those block
groups rated “6” or higher.

Figure 11 :Low wage job location concentration, Pinellas County
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Low Wage Workers Census block groups in the percentile rated a “5” contain higher numbers of
Low I [ ] High low wage workers than those block groups rated “4” and lower, but contain
g =g % & B 7 8 9 10 lower numbers of low wage workers than those block groups rated “6” or higher.

Figure 12 : Low wage worker home location concentration with blue having the highest
concentration, Hillsborough County
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Low Wage Jobs Census block groups in the percentile rated a “5” contain higher numbers of
High low wage jobs than those block groups rated “4” and lower, but contain
lower numbers of low wage jobs than those block groups rated “6” or higher.

Figure 13 : Low wage job location concentration, Hillsborough County

By mapping the hom e and work locations of low income wor kers, the opportunities
to connect these two areas become apparent. The general areas that lay between
the home and job locations of highe  r concentrations of low income workers become
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the ideal

transit service that overlaps with trails.

Figures 1 4 and 1 5 show Census block groups that have
and more jobs, respectively, than 80 percent of the block
These block groups include those with scores of 8, 9, and 10.

candidate subarea s for closer evaluation

When the block groups with the highest percentiles (80
workers are m apped together, opportunities to

) of low wage j

, especially if these areas contain

mor e lower wage workers
groups in the county.

obs and
connect workers to jobs are more
apparent .
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Figure 14 : 80th percentile of low wage jobs and low wage
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It is recommended that the definition of the subareas be developed for narrowly

defined travel markets and trip purposes, because a narrow focus will result in a
subarea within which greater opportunities to identify priority transit/trail locations
will exist for the selected market and trip purpose. While different travel markets
can be analyzed separately in successive iterations of the method, it is not
recommended to define a traveler market broadly, su ch as including low income
workers, elderly, students and bicyclists all into one market for analysis purposes,
because it will likely result in a subarea that is too large and dispersed to provide

any useful guidance for prioritizing transit/trail connect ions. Given the large
number of existing transit/trail connections, the development of the subarea is
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intended to help planners prioritize transit/trail connections that would provide
better potential for accomplishing the selected community transportatio n goal.

Planners also can repeat the process for each travel market of interest . For
example F igures 16 and 1 7 for Hillsborough County and for Pinellas County ,
respectively, below illustrate the mapping of data describing Census block groups

with the rela tive concentrations of  adult student home locations and the dots show
the locations of post -secondary education campuses. These include colleges,
universities, and trade schools.

Gheval

Keyetone

Petersburg

\ ”7‘[ ]

Percent School Age Populati ing P v @  Post-Secondary Education

ow L, High ~— Existing Bike Trails

1.2 3 4 5 6 7 8 9 10 ——— HART Routes
Figure 16 : Locations of school age population in Hillsborough County attending post -
secondary education
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Figure 17 : Locations of school age population in Pinellas County attending post -secondary
education
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Figures 18 and 19 for Hillsborough and Pinellas Counties highlight those Census block
groups having post -secondary education populations at the 80th percentile. This same
analysis process and map generation also can be conducted for the senior population that

desires to access recreational centers. lllustrative maps showing h igher concentrations of
the senior population relative to recreation centers are provided in Figures 26 and 27.
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Figure 18 : Locations in Hillsborough County having the highest concentrations of school age
population
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Figure 19 : Locations in Pinellas County having the highest concentrations of post -secondary
school age population
VIl. Definethe Sub-Area within which Travelis Likelyto Take Place between
Originand  Destination
By applying a buffer of 2,000 feet (approximately an 11 -minute walk) around the
trails, over 1,750 transit/trail intersections were identified by mapping bus stops in
proximity to trails in the bi -county region. Planners may choose a different buffer
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size, based upon data they may have indicating the distance their selected travel
market is willing to walk or bicycle b etween the trail and transit stop.

Many staff hours would be required to survey all 1,750 of these locations.

Therefore, a subarea selection process was used. A's ubarea is a smaller portion of
the county upon which to focus greater planning attention . The selection of
subareas is intended to enable planners to drill down to locations where prioritizing
improvements has the greater potential to serve a selected tra vel market to use a
trail/transit multimodal combination to complete their trips. Sub -areas with greater
potential will contain transit and trails between locations with higher concentrations

of the selected travel =~ market and the selected desired destinat ion types.

One sub -area in Hillsborough County and one subarea in Pinellas County were
selected based on observations of the built environment and socio -demographic
characteristics.

Subarea selection was conducted by using widely available demographic dat a, local
transit data and trail data. Using these data with GIS, Census block groups were
evaluated based on the availability of transit service, proximity to trails, and larger
concentrations of the example travel market o low income workers 98 and
employment opportunities. The general area between large numbers of low income

worker households and large numbers of jobs becomes the subarea, within which

there may be transit service and trails. For the senior travel market, the selected

trip purpose of interes  tis access to recreational opportunities . For the college
student market, the trip purpose of interest is the school campus location.

The more rural sections of Hillsborough County (eastern and southern county) have
large areas of lower income househol ds that might benefit from these trail/transit
connections . However, as illustrated in Figure 20, there are fewer existing bicycle
trails and less transit service in the southern and eastern parts of the county, so
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oppor tunities to connect the lower incom e workers with  jobs via improved transit
and trail connections are low.
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Figure 20:Jobsand lowerincome workers in southern Hillsborough County

The northern section of Hillsborough County has more transit service and bicycle

tra ils, containing two areas that are more potentially suited as a subarea to select

for further evaluation. The two areas in the northern (Bruce B. Downs Trail area)
and north western (Upper Tampa Bay Trail area) parts of Hillsborough County both

have transit service and trails between the home and work locations of low wage

workers, making these more suitable potential sub -areas. These conditions
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illustrate suitability for fur ther evaluation. Figure 21 illustrates the higher
distributions of the employment opportunities and low wage workers.
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Figure 21:Jobsand lowerincome workers in northern Hillshorough County

An ev aluation of the employment accessibility helps differentiate the two areas.

The area with greater employment accessibility by transit will be better suited as a
subarea because transit/trail connectivity improvements that connect to

employment opportunities may have a greater likel ihood of serv ing the work trip
Using the SLD, the number of jobs accessible by transit can be mapped and used to
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evaluate the area. Figure 22 illustrates the employment accessibility via public
transit routes in northern Hillsborough County.

Figure 22 :45 -minute transit accessibility to employment

To interpret this, for example, those Census block groups in the percentile rated a

AR50 represent block groups with awithireard§ eminuteu mber o
transit trip  within the HART service ar ea t han those block groups r ai
Those Census block groups in the percentile rated
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