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Chapter 6: Implementation
Process and
Recommendations
6.1 INTRODUCTION
This chapter proposes an action plan for
improving bicycle transportation in Palm
Beach County. Chapter 2 assessed existing
conditions across the County with respect
to the performance of existing infrastructure.
Chapter 3 examined those existing
conditions in the context of the County’s
future aspirations and Chapter 4 established
locations for needed improvements. Chapter
5 identiﬁed segment-speciﬁc infrastructure
projects which could improve the performance
of speciﬁc roadways where needed. The
questions remaining, then, are how to order
the implementation of these projects in a way
that is consistent with the vision, goals and
objectives described in Chapter 2, and also
responsive to the diverse needs of different
areas within the County and the County’s
ﬁnancial constraints.
This chapter describes a method by which
the recommended infrastructure projects
are prioritized and grouped for phased
implementation in response to those priorities.
This chapter also recommends policy and
program initiatives that can be undertaken by
the MPO, the County, and local municipalities.
These policies and programs will contribute
toward the Plan’s vision by addressing
conditions and issues other than roadway
infrastructure that also affect the overall safety
and convenience of bicycling in Palm Beach
County.

The recommended infrastructure
improvements identiﬁed in Chapter 5 are
prioritized in this chapter, and then stratiﬁed
into ﬁve tiers, each representing what
could be accomplished with investments
phased in increments of $30 million. This
prioritization will allow the Palm Beach MPO
to discern which projects to support with
funding assistance, and to easily identify
bicycle infrastructure needs with respect to
other transportation projects. The projects
identiﬁed for Tier 1 have been found to offer
the most potential beneﬁt relative to their
potential cost, and would amount to over
220 miles of improved on-street bicycle
conditions, if implemented. When added to
the roadways that already operate at their
expected performance threshold, these
projects will result in approximately two-thirds
of the arterial and collector roadways across
the County operating at acceptable levels for
bicycling. Together with the recommended
policies and programs, these projects will
make a substantial contribution towards the
realization of the vision described in this Plan.

6.2 COST AFFORDABLE
PLAN OF INFRASTRUCTURE
PROJECTS
The vision of this Plan calls for Palm Beach
County to become a place where bicycling
is experienced as a safe and convenient
transportation option and an attractive form of
recreation. The improvement of infrastructure
performance with respect to bicycling can
assist in the realization of this vision. The
performance thresholds described in Chapter
3 represent a consensus opinion, regarding
the level of infrastructure performance
consistent with the vision, derived from
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public input, steering committee members,
and MPO staff. The needs described in
Chapter 4 are identiﬁed in relation to those
performance thresholds, and the facility
recommendations described in Chapter 5
were selected speciﬁcally for each facility
in order to bring them into compliance with
the performance thresholds. The total list of
these recommendations can be understood
as a “needs plan,” in that it encompasses
all infrastructure improvements needed to
bring all roads to the designated performance
thresholds. However, the total estimated costs
for all such improvements exceeds $140
million, and given the ﬁnancial constraints
faced by the County, FDOT, and local
municipalities, completing these projects will
take decades. What is necessary is a “cost
affordable plan,” which will identify those
projects of highest priority, especially in the
context of the goal statements that support the
Plan’s vision. Once the overall list of projects
has been prioritized, the leading projects
can then be identiﬁed as the ones most
appropriate to implement ﬁrst, with a given
budget and timeframe. The criteria by which
projects were prioritized and their subsequent
grouping in priority tiers to guide their ultimate
implementation schedule are described below.

PRIORITIZATION PROCESS
The projects identiﬁed in Chapter 5 were
compared using a “neo-traditional beneﬁt/
cost index,” wherein a number of beneﬁts
were calculated to be realized if a project was
implemented, and the sum of these beneﬁts
was then divided by an estimated project
cost, producing a resulting priority score,
which can be used to order the priority of all
projects with respect to one another. Each
of the beneﬁts calculated for the projects is

related to goals identiﬁed in Chapter 2, which,
if achieved, will assist in the realization of
the Plan’s vision. The beneﬁt criteria include
various measures of demand as well as the
magnitude of improved segment performance
to be gained by the project. The demand for
segment improvement is composed of several
discrete elements including population density,
employment density, proximity to schools,
proximity to transit, and identiﬁcation in
previous planning projects.
The costs for each project are based on the
recommendation types: restriping for bike
lanes, adding shoulders, and detailed corridor
studies. The following sections describe the
rationale and methodology used to calculate
both beneﬁts and costs.

BENEFITS
Response to public demand
It makes intuitive sense to prioritize facility
improvements in response to some measure
of demand, that is, to invest in areas where
the bicycle facilities are likely to be used.
This prioritization approach applies several
different data sources to help ensure that
facility investment resources are focused
on roadways and areas where there is a
reasonably clear need. These demand
indicators include:
• direct public input;
• previous countywide planning initiatives;
• previous local planning initiatives;
• a density measure based on
demographic data;
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• proximity to schools; and

Previous local planning initiatives:

• proximity to transit.

This plan recognizes the efforts and input
of local agencies who have adopted bicycle
plans that identify corridors on which improved
bicycling conditions are needed. Roadways
on this Plan’s study network that coincide with
these locally identiﬁed corridors also received
the equivalent of 10 votes in the prioritization
tally.

These six indicators are described in detail in
the following paragraphs.
Direct public input:
This plan uses direct public input, derived
from public workshop meetings held in various
parts of the county in April 2010. Participants
at these meetings were given the opportunity
to mark roadway maps with strips of tape,
indicating the roadways upon which they most
wanted to see improved bicycling conditions.
To focus their responses on their true highest
priorities, these participants were limited to
marking only ﬁve miles of roadway each.
These public responses identiﬁed desired
improvements on 216 individual roadway
segments. A total of 312 “votes” were cast
across these segments, with 47 segments
receiving 2 or more votes. The highest
vote-getter received six votes. These votes
were recorded in the database and used to
compare demand from workshop participants
in the prioritization process.
Previous countywide planning initiatives:
The draft plan developed in 2000 also
considered which roadways should be
of highest priority for improved bicycling
conditions. The list of bike routes developed
for that plan was reviewed by the current
plan’s steering committee, and the segments
of this updated list were awarded points equivalent to 10 votes from the public - for use
in calculating the prioritization scores.

Density measure:
Because no public input process can ever
reach every potential user of the transportation
network, additional demand measures were
also studied to augment the input received
at the public workshops. Demographic data
(population and employment) from the MPO’s
travel demand model was analyzed at the
Trafﬁc Analysis Zone (TAZ) level. A population
and employment density score was calculated
for each TAZ ((population x employment)/
area). This density score approximates
where bicycling may be an especially useful
mode due to a high number of trip origins
(residences, represented by the population
ﬁgure) in close proximity to trip destinations
(places of employment, represented by the
employment ﬁgure). A higher number of each
within a given TAZ should indicate a higher
potential for bicycling, because the proximity
of origins to destinations is close enough that
bicycling may be seen as a convenient mode
if conditions are perceived to be safe. These
density scores were applied proportionately
to segments as they border or pass through
TAZs, allowing for a comparative measure of
bicycle trip potential for each segment.
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Proximity to schools:
Bicycling is a mode of transportation available
to a wide variety of users, including school
children who may be too young to drive,
and college students who may not be
able to afford a car, or ﬁnd bicycling more
convenient on campuses where parking
spaces are at a premium. Lifelong bicycling
habits may be developed if opportunities for
safe bicycling are available to school aged
children, and bicycling to school is a form of
physical activity that could become a healthy
habit for children who may otherwise lead
increasingly sedentary lifestyles. For these
reasons, proximity to schools and universities
is a prioritization factor for the improvements
considered in this Plan. The school enrollment
information (including college) contained in
the MPO’s travel demand model was analyzed
at the TAZ level to calculate an enrollment
density relative to the TAZ area. The density
scores of any TAZs that intersected with a ½
mile buffer around each segment were applied
proportionately to the segments to allow a
comparative measure of proximity to schools.
Proximity to transit:
The segments of the study network were
analyzed for their proximity to major transit
hubs as a factor in their prioritization. All
segments within one mile of either a TriRail station or a Palm Tran Timed Transfer
Location were given a tally in this regard,
to add to their cumulative beneﬁt score in
the prioritization process. Bicycle access to
important transit nodes can greatly beneﬁt the
utility of transit as a mode choice for many
users. Good bicycle access can extend the
range at which transit is understood to provide

convenient access to homes and destinations,
and can increase the length of trips to which
bicycles contribute. This prioritization with
transit in mind is in accordance with the
Plan’s vision of making bicycling a convenient
transportation option - making bicycling a
viable choice for a greater variety of trip types
and serving a broad variety of users, including
those with less access to personal motor
vehicles.
These measures of demand, applied to
the project prioritization for this Plan, are
responsive to the vision of bicycling as a
viable form of transportation in Palm Beach
County. Bicycle facilities located where
people have requested them or where
they are likely to serve more trips will be
experienced as more convenient.
Improved segment performance:
Individual segments were evaluated for
how well they accommodate bicycle travel
using the Bicycle Level of Service Model,
as described in Chapter 2. These existing
conditions results are expressed as both
numeric scores (generally between 0 and
7, with two decimal places) and pseudoacademic letter “grades” (A-F). Every
segment then, has a numeric value
representing its existing Bicycle Level of
Service. Two values representing desired
future performance thresholds were also
designated (3.5 for Bicycle Level of Service
“C” and 4.5 for Bicycle Level of Service “D”),
and one or the other was assigned to each
segment, according to criteria described in
Chapter 3. The difference between these two
scores, the existing condition and the desired
future condition, can be understood to be a
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measure of the improvement gained by the
successful implementation of the project.
Implementing a project on a roadway
whose existing score is three points from
its appropriate threshold score will have a
more signiﬁcant beneﬁt than implementing a
project on a road that is only one point from its
designated threshold. Additionally, segments
of the study network are of various lengths.
Some segments are mere fractions of a mile,
while others are several miles long. The
length of a project impacts the magnitude of
the beneﬁt. Longer projects generally provide
greater mobility, so the length is also a direct
factor in calculating a degree of improvement
that can be compared across projects.

Using this approach to compare the relative
need for improvement and the performance
beneﬁt to be gained by each facility
investment allows the candidate projects to
be prioritized in response to the Plan’s vision
of bicycling becoming a safe and convenient
transportation option, speciﬁcally addressing
the goal of providing bicycle facilities that meet
the performance threshold expected by the
community.
Composite beneﬁt score
The scores for each of the beneﬁt criteria
described above were normalized to a 100
point scale (the highest score for each was
given a value of 100, then all other scores
were recalculated as a proportion of that 100
point scale). The scores of each category
were then multiplied by weighting factors
selected by MPO staff in consultation with the
Plan’s steering committee:

The prioritization method in this Plan uses an
improvement score in its beneﬁt tally for each
candidate project. That score is the result of
multiplying the value of the positive change in
the segment’s Bicycle Level of Service score
(ΔLOS) by the length of the project (in miles).
Two example calculations are shown in Table
6.1.
Table 6.1: Example calculations of infrastructure improvement magnitude
Sample Road A

Existing Bicycle LOS

Performance Threshold
(Desired future Bicycle LOS

Length

5.34 = E

3.50 = C

0.5 miles

ΔLOS : 5.34 -3.5 = 1.84
Improvement Score = ΔLOS x length(miles)
Improvement Score: 1.84x 0.5 =0.92

Sample Road B

Existing Bicycle LOS

Performance Threshold
(Desired future Bicycle LOS

Length

4.77 = E

4.5 = D

1.75 miles

ΔLOS : 4.77 -4.5 = 0.27
Improvement Score = ΔLOS x length(miles)
Improvement Score: 0.27 x 1.75 = 0.47
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• 70% for all demand indicators;
• 15% for public votes (including bonuses
for inclusion in prior plans);
• 20% for density score;
• 25% for proximity to schools;

are represented by the most expensive
possible option, which is the construction of
a pathway parallel to the roadway, similarly
differentiated by the anticipated intensity
of earthwork (minimal, minor, or major
regrading). The costs estimated for each of
the recommendation categories are shown in
Table 6.2.

• 10% for proximity to transit;
• 30% for facility improvement; and
• Costs.
Typical cost estimates were developed for
three types of projects to represent the facility
recommendation categories. These costs
were based on FDOT standard pay items for
Area 12 and recent local project experience,
with multipliers built in for mobilization,
maintenance of trafﬁc and contingency
percentages representing unknown variables.
Roadway restriping for bike lanes is estimated
based on removal of existing markings
and reapplication of bike lane markings.
Paved shoulder estimates were based on
the addition of ﬁve foot shoulders on both
sides of the roadway, with alternate costs
depending upon the degree of earthwork
anticipated adjacent to the roadway (minimal
or minor regrading). Projects designated as
needing a Detailed Corridor Study (DCSN)

These typical per mile costs were then
multiplied by the length of each segment to
which the appropriate recommendation was
applied, resulting in an estimated project cost
for each segment analyzed in the Plan’s study
network.

Prioritization: beneﬁts measured
against costs
The ultimate purpose of this prioritization
process is to identify those projects which
deliver the greatest beneﬁt in relation to the
degree of investment required to provide
those beneﬁts. This emphasis on beneﬁts
relative to costs will help ensure that the MPO
and implementing agencies receive value in
return for their investments. A “neo-traditional
beneﬁt to cost ratio” was calculated for each
candidate project, by dividing the total beneﬁt
score by the estimated project cost. The full
formula for this calculation is shown in Figure
6.1.

Table 6.2: Typical costs of recommended facilities
Facility Type

Per mile cost with
minimal regrading

Per mile cost with
minor regrading

Per mile cost with
major regrading

Re-stripe for bike lanes

$16,000

n/a

n/a

Add 5’ paved shoulders

$198,000

$218,000

n/a

Construct a 12’ concrete $358,000
sidepath (proxy for
DCSN projects)

$398,000

$430,000

Note: All costs rounded to nearest $1000
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(70%

(demand indicators)) + (30% (Δ LOS x length))
typical cost x length

where:
Demand Indicators = the sum of:
• Public votes = the number of votes received for the listed project through public input
processes, plus 10 for identiﬁcation in a prior planning initiative (15%)
• Density score = TAZ-based (pop x emp)/area applied to adjacent segments (20%)
• Schools Score = TAZ based enrollment/area applied to adjacent segments (25%)
• Transit Score= 100 if segment is within 1 mile of Tri-rail station or PalmTran timed
transfer station, 0 if not (10%)
Δ LOS = the numeric difference between the existing bicycle Level of Service and the value of
the selected performance threshold
Typical cost = the estimated per mile cost of the appropriate recommended facility type
Length = segment length in miles
Figure 6.1: Prioritization formula

The formula described above calculated the
neo-traditional beneﬁt-to-cost ratio for each
segment. These results were then normalized
to a 100 point scale (the highest result was
given a value of 100 and all other results were
recalculated to be expressed proportionately
to that 100 point scale.) This scaled result
is called the “priority score” in the tables
published in Appendix C .

calculated for each individual project, the
Cost Affordable Plan stratiﬁes these results
into ﬁve priority tiers. This more generalized
stratiﬁcation will allow the MPO, the County,
and municipalities a degree of ﬂexibility when
selecting individual projects while still clearly
ordering the projects based on how well they
serve the priorities that support the Plan’s
vision and goals.

Cost Affordable Plan of implementable
projects

The tiers of the Cost Affordable Plan are
stratiﬁed into incremental investment phases
of $30 million. The total estimated cost to
meet all the needs identiﬁed in this plan (with
stand-alone retroﬁt projects) is approximately
$147 million. These projects are then stratiﬁed
into the ﬁve tiers at $30 million intervals.

The prioritization process evaluated all
recommended projects for both the beneﬁt
they would provide if implemented, based on
various criteria derived from the Plan’s vision
and goals, and for the degree of investment
needed to realize them. The resulting priority
scores allow comparison between potential
projects that will guide the sequence of their
implementation. While the priority score is

Because of the beneﬁt-to-cost methodology
used for the prioritization process, the highest
priority tier covers signiﬁcantly greater
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Figure 6.2: Distribution of improvement (in miles) across priority tiers

mileage than the lower priority tiers, as the
more cost-effective, high-beneﬁt plans will
have been sifted into the higher priority tiers.
For example, the projects identiﬁed in Tier
1 will help over 220 miles of roadway meet
the performance standard, while each of the
remaining Tiers will improve between 80-105
miles. The average cost per mile of the Tier 1
projects is approximately $136,000, while the
average cost per mile of each of the remaining
tiers is over $290,000. A map depicting the
distribution of the projects in the priority
tiers is shown in Figure 6.12 (page 6-19);
the distribution of mileage across the tiers is
illustrated in Figure 6.2. A list of the roadway
segments and their priority tier assignments is
published separately as Appendix C.

Tier 1 projects
The projects within Tier 1 will likely be the
ﬁrst ones whose development the MPO

will support, and they represent projects
where the greatest beneﬁts can be realized
(contributing to the vision of the Plan) in the
most cost effective manner. This leads to
a particular emphasis on project types that
are relatively inexpensive and towards areas
that have the intensity of demand indicators
that justify more signiﬁcant investments. The
Tier 1 projects will include approximately
131 miles of bike lane restriping projects,
30 miles of shoulder widening, and 60 miles
of roadway which will require more detailed
corridor studies. These represent 92% of
all identiﬁed roadway restripe projects, 21%
of all shoulder widening projects, and 19%
of all detailed corridor study projects. This
distribution is shown in Figure 6.3. The cost
of Tier 1 projects by type is $2.11 million for
restriping, $6.06 million for shoulder widening
and $21.71 million for detailed corridor study
segments. This distribution is shown in Figure
6.4.
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Figure 6.3: Distribution of Tier 1 project types

Figure 6.4: Distribution of Tier 1 project costs
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While the ultimate implementation sequence
of all projects will be determined in process,
as the various implementing agencies
develop them and nominate them for funding
assistance, this prioritization process will help
the MPO determine which projects will best
contribute to the countywide vision of safer
and more convenient bicycling.
If implemented, the Tier 1 projects will provide
a major contribution to the vision of a Palm
Beach County where bicycling is experienced
as a safe and convenient recreation option,
and an attractive form of recreation. As
depicted in the map in Figure 6.13 (page
6-20), the Tier 1 projects will add 221 miles
of bicycle accommodations to the existing
roadways that currently meet their designated
performance thresholds. The addition of the
miles associated with these Tier 1 projects will
raise the proportion of roadways meeting their
performance expectation for bicycling from
under one-half to almost two-thirds, as shown
in Figures 6.5 and 6.6. This trend would
continue with the implementation of Tier 2
projects, which would bring the total roadway

Figure 6.6: Share of total network meeting
performance standards after implementation of Tier
1 projects

Figure 6.7: Share of total network meeting
performance standards after implementation of Tier
1 and Tier 2 projects

Figure 6.5: Existing share of total network meeting
performance standards
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miles meeting their bicycle performance
expectation to 75%, as shown in Figure 6.7.

6.3 POLICY
RECOMMENDATIONS
The vision, goals and objectives of this Plan
will provide the Palm Beach MPO and its
member jurisdictions with tangible aspirations
and attainable milestones as they work
together to improve bicycling conditions
countywide. To achieve the identiﬁed goals
and objectives, governing policies must be
adopted by the MPO, as well as FDOT, Palm
Beach County, and municipal agencies alike.
Policies and programs that encourage
bicycling are numerous and varied. This
section describes some of those policies
and programs and how they generally work.
These, and other bicycle friendly policies,
can be adopted by local jurisdictions as
standalone policies, or as part of a local
comprehensive bicycle plan. Adoption of local
plans is encouraged by the Palm Beach MPO,
and is recognized as a contributing factor
in the bicycle project prioritization process
described previously in this chapter.

POLICY RECOMMENDATION:
ENCOURAGE LOCAL BICYCLE
PLANS
The Palm Beach MPO encourages its member
jurisdictions to adopt bicycle plans that identify
and prioritize local needs; establish design
guidance for their engineering departments;
and associated policies and programs to
encourage bicycling as a useful mode of local
travel. Currently, the Cities of Boca Raton and
Lake Worth, and the Town of Jupiter have

adopted bicycle plans. The MPO encourages
other communities in the County to follow
their lead. Each community will articulate
its aspirations and needs differently, but
a concerted effort of seriously considered
bicycle planning across the county will provide
signiﬁcant momentum to the countywide
vision identiﬁed in this Plan and the goals that
support it.
The MPO will recognize these efforts from
member jurisdictions by awarding extra points
in its countywide prioritization process for
bicycle projects. The MPO should consider
ways to recognize these and other bicycle
friendly initiatives during other prioritization
processes, such as consideration of candidate
projects for the Transportation Improvement
Plan (TIP).

POLICY RECOMMENDATION:
DESIGNATE SHOULDERS THAT
MEET THE CRITERIA FOR BIKE
LANES
Research has shown that the availability
of rideable shoulder space contributes
signiﬁcantly to a bicyclist’s perception of safety
and comfort, whether or not that shoulder is
designated as a bike lane. The designation
of a shoulder as a bike lane, provided it
meets the design criteria applicable to the
implementing agency, is a relatively low cost
option to raise the proﬁle of bicycle facilities
available in a community. This increased
visibility of bicycle facilities may encourage
new cyclists and extend the travel range of
existing cyclists. The presence of designated
bicycle lanes may also increase motorists’
awareness of bicyclists.
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The operative design guidance for state
roads is the FDOT Plans Preparation Manual
(PPM); all other roadways are subject to the
criteria speciﬁed in the Manual of Uniform
Minimum Standards for Design, Construction,
and Maintenance for Streets and Highways
(commonly known as the “Florida
Greenbook”).

POLICY RECOMMENDATION:
DESIGN NEW BICYCLE
FACILITIES TO COMPLY
WITH THE PERFORMANCE
EXPECTATIONS IDENTIFIED IN
THIS PLAN
Beyond the minimum design criteria for
bike lanes and shoulders described in the
Plans Preparation Manual and the Florida
Greenbook, implementing agencies should
examine the overall bicycle accommodation
provided on speciﬁc roadways (as measured
with the Bicycle Level of Service model
used in this Plan) and ensure that newly
constructed roadways, reconstructed and
redeveloped segments, and retro-ﬁtted
existing facilities meet the performance
expectations described in Chapter 3 of this
Plan (i.e. Bicycle Level of Service “C” for
priority corridors, and Bicycle Level of Service
“D” elsewhere). Meeting these performance
expectations on higher speed and higher
volume roadways may require facilities wider
than the minimum dimensions described
in the applicable design documents, or
other corridor-speciﬁc accommodations as
appropriate.

POLICY RECOMMENDATION:
IDENTIFY ADDITIONAL SOURCES
OF FUNDING FOR BICYCLE
FACILITY IMPROVEMENTS
At present the MPO’s primary sources for
funding bicycle facility improvements are
through their inclusion in larger roadway
projects (routine accommodation),
and through the FDOT Transportation
Enhancements Program. Routine
accommodation is a very effective way of
funding the construction of new bicycle
facilities, as it incorporates the relatively
small incremental cost of bicycle facilities into
signiﬁcantly larger overall budgets for roadway
construction or redevelopment projects. A
clear expectation of bicycle accommodation
(such as the performance thresholds deﬁned
in this Plan), and vigilant oversight to make
sure projects meet that expectation, will
result in a signiﬁcant number of new facility
miles, accounted for in general transportation
budgets.
These general roadway projects,
however, have their own prioritization
and implementation schedules. To better
accommodate bicycling according to the
bicycle-speciﬁc priorities identiﬁed in this Plan,
speciﬁc additional funding sources should be
identiﬁed. This will allow the MPO and local
implementing agencies to begin the work of
implementing stand-alone bicycle projects
independently of the schedules dictated
by other transportation and development
projects.
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POLICY RECOMMENDATION:
ENCOURAGE THE
DEVELOPMENT OF END-OFTRIP AND BICYCLE PARKING
FACILITIES
The MPO should encourage its member
jurisdictions to require or incentivize the
development of bicycle parking and other endof-trip facilities through their land development
codes. The projects outlined in this Plan will
signiﬁcantly improve the experience of riding
a bicycle along roadways in Palm Beach
County, however, the utility of bicycling as
practical mode of transportation is also
dependent upon the ability to securely park
that bicycle at one’s destination.
Short term parking is usually placed in front
of commercial properties, often in the buffer
area between the sidewalk and the street.
Short term parking allows bicyclists to make
quick stops at shops and other businesses,
and is not intended to be occupied by the
same user for an extended period of time.
In a dense urban commercial corridor, short
term parking can consist of single bike racks
(which can accommodate two bikes) placed
at intermittent locations within each block.
At malls, shopping centers, big-box stores,
and other locations with large parking lots,
bike parking should be convenient to major
entrances and may consist of multiple racks
to accommodate more bicycles. Whatever
the environment, short term bicycle parking
should be highly visible to encourage use and
to heighten security.
Availability of long term bicycle parking is
an important aspect of encouraging bicycle
commuting. Commuters need a secure place

to leave their bicycles for the length of their
work shift. If the bicycle will not need to be
accessed for four hours or more, it is less
critical that long term parking be convenient
to entrances to the ﬁnal destination, but it
should be relatively close. Long term parking
is often less visible than short term parking,
and should therefore be more physically
secure, perhaps in the form of a bike locker or
a secure room within a building.
Observation of codes in many metropolitan
areas in the United States conﬁrms that
required bicycle parking as part of land
development projects is increasingly common.
Frequently, such parking requirements
state that bicycle parking should represent
a percentage of the required automobile
parking (e.g., 3-5%) for the development.
Speciﬁcations regarding the location of
required parking facilities should also be made
in consideration of building access, security,
user maneuverability, and shelter.
In contrast to the provision of bicycle parking,
workplace bicycle lockers, changing rooms,
and/or shower facilities are generally not being
required or constructed. There are two options
to change this situation: adopt incentives to
entice developers to build them, or mandate
the facilities. Several approaches to the ﬁrst
option are outlined below.
The continued investment in bicycle
transportation infrastructure by Palm Beach
County’s member jurisdictions can be
signiﬁcantly leveraged by offering compelling
incentives to developers. There are a number
of incentives that can be offered to the
(private) sector developing and managing land
use. Many of these incentives can be offered
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at little or no expense to the jurisdictions.
There are phases in which incentives can be
most effective: upon initial land development,
or during tenant build-out and/or maintenance.
Among the compelling incentives for
construction of bicycle lockers, changing, and
shower facilities at initial land development are
the following:
• Trip generation (trafﬁc impacts)
reduction during trafﬁc impact
assessments (e.g., up to ﬁve percent
of total trip generation, depending on
land use);
• Floor Area Ratio (FAR) bonus (e.g., up
to ﬁve percent for ofﬁce development);
• Reductions in required yard/setbacks
(e.g., up to 20 percent for facilities with
the capacity to serve up to ﬁve percent
of employees);
• Variance for parking lot dimension(s);
and
• Greenspace (for vehicle utilization
area (VUA)) requirement reduction,
(e.g., up to twenty times the square
footage of the building dedicated to the
bicycle commuters’ shower or locker
facility).
Incentives for conditions subsequent to initial
development (i.e., tenant build-outs and
building maintenance) include ad valorem
tax exclusion of at least two times the square
footage of the building dedicated to the locker/
changing/shower facility. This exclusion
could be increased if the tenant businesses
participate in additional transportation demand
management programs.

6.4 PROGRAM
RECOMMENDATIONS
PROGRAM RECOMMENDATION:
BICYCLE CONDITIONS MAP
The MPO should encourage bicycling by
disseminating information about bicycling
conditions across the county in the form
of a Bicycle Conditions Map which can be
supplemented with bicycle safety tips and
other information. The Bicycle Level of Service
data gathered for this plan can form the basis
of an informative map that will allow bicyclists
looking to travel around Palm Beach County to
make route decisions that best serve their trip
plans and their comfort level in various types
of conditions. The overall bicycling conditions
(accommodation level as measured by Bicycle
Level of Service) can be stratiﬁed to a simpler
three-level system and can be supplemented
with information on the presence of
facilities and show connections to trails and
greenways. Production costs could be offset
by sale of advertising panels on the map to
local bicycle shops and other businesses who
have an interest in reaching bicyclists.

PROGRAM RECOMMENDATION:
BICYCLE ROUTE DESIGNATIONS
The MPO should further encourage bicycling
by identifying a series of preferred bicycle
routes, serving recreational destinations and
major activity centers. These routes will serve
the needs of local residents and visitors alike
who are interested in exploring Palm Beach
County by bicycle. Bicycle wayﬁnding systems
can also encourage bicycling by highlighting
routes that have been identiﬁed as amenable
to general bicycling, thereby increasing
awareness of bicycling as a transportation and
recreational option.
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Wayﬁnding system studies are most
practically scoped at a scale much smaller
than the countywide approach taken in the
present study. As such, they can identify
more focused needs for improvement and
explore alternative options to serve important
community destinations, including the use
of relatively minor local streets, pathway
connections, etc. A successful program of
wayﬁnding studies could establish a route
signage protocol and then identify multiple
focus areas for study, which over time would
grow into a cohesive countywide system of
routes.

PROGRAM RECOMMENDATION:
COUNTYWIDE SAFETY
COUNTERMEASURES
Crash data and trends were discussed in
Chapter 2, having been drawn from databases
maintained by the MPO and the state
Department of Highway Safety and Motor
Vehicles (DHSMV). This data could describe
some general trends, but is not sufﬁcient to
develop roadway-speciﬁc countermeasures
which would have required detailed review
of actual crash reports to reveal roadway
speciﬁc conditions. However, some crash
countermeasures can be recommended
based upon inferred information from the
limited dataset available in the MPO database.
These include engineering, educational, and
enforcement countermeasures. Each of these
types is discussed in detail below.

Engineering countermeasures
Intersection signage
Intersection signage can remind motorists
of their obligation to yield to pedestrians (or
bicycles riding on the sidewalk). Among the

crash types identiﬁed in Palm Beach County
were intersection crashes. These could
include collisions with vehicles making an
opposing left turn and angle turns, some of
which could involve bicycles on sidewalks
colliding with motor vehicles emerging from
side streets. Signs such as the NO RIGHT
ON RED WHEN PEDESTRIANS PRESENT or the
LEFT TURNING VEHICLES YIELD TO PEDS signs
have been found to be effective in reducing
pedestrian conflicts and crashes between
pedestrians and motor vehicles.18 It is
reasonable to expect that these signs could
also reduce the conflicts between motorists
and bicyclists riding on the sidewalk (or on a
sidepath). However, even if these signs are
found to be effective tools in reducing crashes,
they should be used sparingly and only where
there is a documented problem and relatively
constant pedestrian and bicycle use of the
intersection. The overuse of signs, or the use
of the signs where pedestrians and/or cyclists
are not using the crosswalks, dilutes the signs’
ability to command the attention of motorists
and eventually result in the signs being just
background visual clutter.
“Blank out” signs are connected to some sort
of detection mechanism or call button; they
are dark until actuated and only then display
their message (Figure 6.8). Because they are
real time traffic control devices, they maintain
effectiveness by only alerting motorists when
a conflict is actually present. If motorists see a
YIELD TO PEDS sign hung next to a permissive
left turn signal, they will also see a pedestrian
crossing the conflicting crosswalk at the same
18
K. Pécheux,; J. Bauer; and P.
McLeod; Pedestrian Safety and ITS-Based
Countermeasures Program for Reducing
Pedestrian Fatalities, Injury Conflicts, and Other
Surrogate Measures; US DOT, 2009.
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time. This realtime aspect of
blank out signs
allows for them
to be placed at
locations where
conflicts are
not frequent or
constant enough
to make a static
sign appropriate.

of angle crashes and opposing left turn
crashes type intersection crashes. Positioning
riders away from the curb could cause
motorists to give a wider berth to bicyclists
they pass. If the bicyclist is hugging the curb,
the motorist may try to pass while remaining
in the same lane. This could help reduce
crashes that do not occur at intersections.

Educational countermeasures

Figure 6.8: Blank out sign

Shared Lane Symbol
The Shared Lane Symbol (sometimes
incorrectly referred to as a “sharrow”) has
the potential to reduce several different types
of crashes and is being used in several
jurisdictions across the country (Figure 6.9).
Research has shown that bicyclists tend to
position themselves over the center of the
symbol, which, if properly placed, puts them
out of the conflict zone with the open doors
of parked cars. This may make the marking
useful in reducing “dooring” crashes that
may occur in areas with on-street parking.
Research on shared lane symbols of a
slightly different design found the treatment
helped reduce wrong way riding and riding
on the sidewalk, and helped bicyclists claim a
position a bit farther from the curb in the travel
lanes.
Reducing wrong way riding and sidewalk
riding could reduce the occurrence of
motorists failing to yield to bicyclists on
sidewalks, which are possible circumstances

Educational countermeasures will have
a greater effect if they are implemented
across the urbanized area of the County.
Consequently, we recommend a broad
application of these campaigns, but with
greater saturation within the high crash areas.

The dangers of riding against traffic, yield
to sidewalk traffic
Riding against traffic, either on the sidewalk or
on the roadway, is a common practice across

Figure 6.9: Shared lane symbol (Photo: Aaron
Naparstek)
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Figure 6.10: PSA warning of the dangers of riding against traffic

the country, and has been found to contribute
to nearly one third of all crashes between
bicycles and motor vehicles. Sidewalk riding
will continue, however, because many people
simply are not comfortable riding bikes on
a roadway with motor vehicles. Additionally,
cyclists cannot be expected to cross a multilane roadway to get to a sidewalk so they
can ride in the same direction as cars in the
adjacent travel lane. Thus, it is imperative that
cyclists who choose to ride on the sidewalk
be aware of the hazards associated with
this practice. It is also important to make
drivers aware of the need to scan for traffic
on the sidewalk. Driver- and cyclist-targeted
campaigns are recommended. These
campaigns should feature graphics depicting
recognizable local sites and be tailored to
local demographics, including translation into
Spanish or other languages where appropriate

(Figure 6.10). To maximize the potential
for reducing crashes, these campaigns
for bicyclists and motorists must be run
concurrently in adjacent jurisdictions.
The dangers of riding at nght without lights
and walking at night
Bicyclists operating at night without lights are
nearly invisible to motorists – until it is too
late. Even if a bicycle is properly fitted with
reflectors, motorists coming from a side street
will not see the cyclists in time for the driver
to react. If bicyclists choose to ride at night
without lights, they must be made aware of
the dangers they face in the dark. Several
as-yet-unpublished research papers show
that a pedestrians’ awareness of how well
they can be seen by motorists at night can
be increased by a relatively brief exposure to
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Figure 6.10: Relative reflectivity of clothing on dark roadways

information illustrating their conspicuity along
a nighttime roadway.

enforcement campaign. The following
behaviors should be targeted:

The development of informational posters
showing sight distances for various colors
of clothing, and illustrating the limitations of
reflectors is recommended (Figure 6.10).
Such materials may provide cyclists (and
pedestrians) the information they need to
make better choices when choosing gaps to
cross the road, or when anticipating driver
behaviors at driveways and intersections.

• riding at night without lights;

Enforcement countermeasures
The effort to enforce traffic laws as they
relate to bicycle safety should be addressed
in an overall, countywide, coordinated,
bicycle enforcement campaign. Sporadic
enforcement will not result in significant
improvements to cyclist behavior and will
likely result in resentment of law enforcement
personnel. Behaviors to be targeted should
be determined at the outset of the law

• violating traffic signals; and
• riding against traffic on the roadway.
These three behaviors were chosen for two
reasons. First, they represent particularly
hazardous behaviors that result in many
crashes. Secondly, and very importantly,
the enforcement of these behaviors is easy
to justify to the public. When enforcement
measures are coupled with, and preceded by,
large scale education campaigns, the public
will likely understand the importance of the
campaign and is more likely to accept the
enforcement activity.
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Figure 6.12: Network-wide priority tiers
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Figure 6.13: Tier 1 Projects and roadways currenlty meeting performance thresholds

