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OVERVIEW

The sections that follow serve as an inventory of pedestrian and bicycle design
treatments and provide guidelines for their development. These treatments and
design guidelines are important because they represent the tools for creating
a pedestrian and bicycle-friendly, safe, accessible community. The guidelines
are not, however, a substitute for a more thorough evaluation by a landscape
architect or engineer upon implementation of facility improvements. Some
improvements may also require cooperation with the NCDOT for specific design
solutions. The following standards and guidelines are referred to in this guide:

The Federal Highway Administration’s Manual on Uniform Traffic Control
Devices (MUTCD) - the primary source for guidance on lane striping
requirements, signal warrants, and recommended signage and pavement
markings

« American Association of State Highway and Transportation Officials
(AASHTO) Guide for the Development of Bicycle Facilities - updated in June
2012 provides guidance on dimensions, use, and layout of specific bicycle
facilities

« The National Association of City Transportation Officials’ (NACTO) 2012
Urban Bikeway Design Guide is the newest publication of nationally
recognized bikeway design standards, and offers guidance on the current
state of the practice designs (all of the NACTO Urban Bikeway Design Guide
treatments are in use internationally and in many cities around the US)

Meeting the requirements of the Americans with Disabilities Act (ADA) is
an important part of any bicycle facility project — the United States Access
Board's proposed Public Rights-of-Way Accessibility Guidelines (PROWAQG)
and the 2010 ADA Standards for Accessible Design (2010 Standards) contain
standards and guidance for the construction of accessible facilities

The North Carolina Department of Transportation (NCDOT) houses
a number of design guidelines that are referenced here - the Bicycle
Facilities Planning and Design Guidelines (1994), Traditional Neighborhood
Development Guidelines (TND) (2000), and the Complete Streets Planning
and Design Guidelines (2012).

Should the national standards be revised in the future and result in discrepancies
with this chapter, the national standards should prevail for all design decisions.
A qualified engineer or landscape architect should be consulted for the most
up to date and accurate cost estimates at the time of project implementation.
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DESIGN NEEDS OF PEDESTRIANS

Types of Pedestrians

Pedestrians have a variety of characteristics and the transportation network
should accommodate a variety of needs, abilities, and possible impairments.
Age is one major factor that affects pedestrians’physical characteristics, walking
speed, and environmental perception. Children have low eye height and walk
at slower speeds than adults. They also perceive the environment differently at
various stages of their cognitive development. Older adults walk more slowly
and may require assistive devices for walking stability, sight, and hearing. Table
A-1 below summarizes common pedestrian characteristics for various age
groups.

The MUTCD recommends a normal walking speed of three and a half feet per
second when calculating the pedestrian clearance interval at traffic signals. The
walking speed can drop to three feet per second for areas with older populations
and persons with mobility impairments. While the type and degree of mobility
impairment varies greatly across the population, the transportation system
should accommodate these users to the greatest reasonable extent.

Table A1: Pedestrian Characteristics by Age

Age Characteristics
0-4 Learning to walk
Requires constant adult supervision
Developing peripheral vision and depth perception
>8 Increasing independence, but still requires supervision
Poor depth perception
9-13 Susceptible to “dart out” intersection dash
Poor judgment
Sense of invulnerability
14-18 Improved awareness of traffic environment
Poor judgment
19-40 Active, fully aware of traffic environment
41-65 Slowing of reflexes
65+ Difficulty crossing street
Vision loss
Difficulty hearing vehicles approaching from behind
Could become disoriented or have limited cognitive abilities
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SIDEWALKS

Sidewalks are the most fundamental element of the walking network, as they
provide an area for pedestrian travel that is separated from vehicle traffic.
Sidewalks are typically constructed out of concrete and are separated from the
roadway by a curb or gutter and sometimes a landscaped planting strip area.
Sidewalks are acommon application in both urban and suburban environments.
Attributes of well-designed sidewalks include the following:

Accessibility: A network of sidewalks should be accessible to all users.

Adequate width: Two people should be able to walk side-by-side and pass
a third comfortably. Different walking speeds should be possible. In areas
of intense pedestrian use, sidewalks should accommodate a high volume
of walkers.

Safety: Design features of the sidewalk should allow pedestrians to have a
sense of security and predictability. Sidewalk users should not feel they are
at risk due to the presence of adjacent traffic.

Continuity: Walking routes should be obvious and should not require
pedestrians to travel out of their way unnecessarily.

Landscaping: Plantings and street trees should contribute to the overall
psychological and visual comfort of sidewalk users, and be designed in a
manner that contributes to the safety of people.

Drainage: Sidewalks should be well graded to minimize standing water.

Social space: There should be places for standing, visiting, and sitting.
The sidewalk area should be a place where adults and children can safely
participate in public life.

Quality of place: Sidewalks should contribute to the character of
neighborhoods and business districts.

This Section Includes:

Sidewalk widths

Sidewalk Widths
Sidewalk Obstructions and Driveway Ramps

Pedestrian Amenities

Sidewalk obstructions and Pedestrian amenities
driveway ramps
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Sidewalk Widths
Description

The width and design of sidewalks will vary depending on street context, functional classification, and pedestrian
demand. Below are preferred widths of each sidewalk zone according to general street type. Standardizing
sidewalk guidelines for different areas of the city, dependent on the above listed factors, ensures a minimum
level of quality for all sidewalks.

Discussion

It is important to provide adequate width along a sidewalk corridor. Two people should be able to walk side-
by-side and pass a third comfortably. In areas of high demand, sidewalks should contain adequate width to
accommodate the high volumes and different walking speeds of pedestrians. The Americans with Disabilities
Act requires a 4 foot clear width in the pedestrian zone plus 5 foot passing areas every 200 feet.

"/

Property Line

TOTAL
PARKING LANE/ FURNISHING/ GREEN PEDESTRIAN THROUGH
STREET CLASSIFICATION FRONTAGE ZONE  SIDEWALK
ENHANCEMENT ZONE ZONE ZONE
AREA
Local Streets 7 feet 4 - 8 feet 5 - 6 feet N/A 9 - 12 feet
Commercial Areas 8 - 10 feet 6 - 8 feet 6 - 12 feet 2 - 8 feet 14- 28 feet
Arterials and Collectors 8 - 10 feet 6 - 8 feet 4 - 12 feet 2 - 4 feet 12 -24 feet
Six feet enables two pedestrians (includ- Total sidewalk
ing wheelchair users) to walk side-by- area excludes
side, or to pass each other comfortably parking
dimensions

Recommended dimensions shown here are based on the NCDOT Complete Streets Planning and Design Guidelines. Exact dimensions
should be selected in response to local context and expected/desired pedestrian volumes.

Materials and Maintenance Additional References

Sidewalks are typically constructed out of concrete and are USADQT. (2010). ADA Standards for Accessible Design.
separated from the roadway by a curb or gutter and some- United States Access Board. (2007). Public Rights-of-Way
times a landscaped boulevard. Surfaces must be firm, stable, Accessibility Guidelines (PROWAG).

li i .
and slip resistant NCDOT. (2012). Complete Streets Planning and Design Guidelines.

Design Guidelines
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Sidewalk Obstructions and Driveway Ramps

Description Guidance

« Reducing the number of accesses reduces the
Obstructions to pedestrian travel in the sidewalk need for special provisions. This strategy should
corridor typically include driveway ramps, curb ramps, be pursued first.

sign posts, utility and signal poles, mailboxes, fire

. Obstructions should be placed between the
hydrants and street furniture.

sidewalk and the roadway to create a buffer for
increased pedestrian comfort.

Dipping the entire sidewalk at the Where constraints preclude a When sidewalks abut hedges,
driveway approaches keeps the cross- planter strip, wrapping the sidewalk fences, or buildings, an additional
slope at a constant grade. This is the around the driveway allows the two feet of lateral clearance should
least-preferred driveway option. sidewalk to still remain level. be added to provide appropriate

shy distance.

Planter strips allow sidewalks to remain level, When sidewalks abut angled on-street parking,
with the driveway grade change occurring wheel stops should be used to prevent vehicles
within the planter strip. from overhanging in the sidewalk.
Discussion

Driveways are a common sidewalk obstruction, especially for wheelchair users. When constraints only allow
curb-tight sidewalks, dipping the entire sidewalk at the driveway approaches keeps the cross-slope at a constant
grade. However, this may be uncomfortable for pedestrians and could create drainage problems behind the
sidewalk.

Materials and Maintenance Additional References
Excessive cracks, gaps, pits, settling, and lifting of the sidewalk ~ USDOT. (2010). ADA Standards for Accessible Design.
creates a pedestrian tripping hazard and reduces ADA acces- United States Access Board. (2007). Public Rights-of-Way Accessibility
sibility; damages sidewalks should be repaired. Guidelines (PROWAG).
AASHTO. (2004). Guide for the Planning, Design, and Operation of
Pedestrian Facilities.

Design Guidelines
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Pedestrian Amenities

Description

A variety of streetscape elements can define the pedestrian realm, offer protection from moving vehicles, and
enhance the walking experience. Pedestrian amenities should be placed in the furnishing zone on a sidewalk
corridor. Signs, meters, and trees should go between parking spaces. Key features are presented below.

Street Trees

In addition to their aesthetic and environmental
value, street trees can slow traffic and improve safety
for pedestrians. Trees add visual interest to streets
and narrow the street’s visual corridor, which may
cause drivers to slow down. It is important that trees
do not block light or the vision triangle.

Street Furniture

Providing benches at key rest areas and viewpoints
encourages people of all ages to use the walkways by
ensuring that they have a place to rest along the way.
Benches should be 20" tall to accommodate elderly
pedestrians comfortably. Benches can be simple (e.g.,
wood slats) or more ornate (e.g., stone, wrought iron,
concrete). If alongside a parking zone, street furniture
must be 3 feet from the curbface.

Green Features

v

v

Green stormwater strategies mayinclude bioretention
swales, rain gardens, tree filters, and pervious
pavements (pervious concrete, asphalt and pavers).
Bioswales are natural landscape elements that
manage water runoff from a paved surface. Plants in
the swale trap pollutants and silt from entering a river
system.

Lighting

Pedestrian scale lighting improves visibility for
both pedestrians and motorists - particularly at
intersections. Pedestrian scale lighting can provide a
vertical buffer between the sidewalk and the street,
defining pedestrian areas.

A 4

—_
Furnishing

Zone

Materials and Maintenance

Establishing and caring for your young street trees is essential
to their health. Green features may require routine mainte-
nance, including sediment and trash removal, and clearing curb
openings and overflow drains.

Design Guidelines

Additional References
United States Access Board. (2007). Public Rights-of-Way
Accessibility Guidelines (PROWAG).

NCDOT. (2012). Complete Streets Planning and Design Guidelines.



BICYCLE + PEDESTRIAN PLAN

PEDESTRIANS AT INTERSECTIONS

Attributes of pedestrian-friendly intersection design include:

Clear Space: Corners should be clear of obstructions. They should also have enough room for curb ramps, for
transit stops where appropriate, and for street conversations where pedestrians might congregate.

Visibility: It is critical that pedestrians on the corner have a good view of vehicle travel lanes and that motorists
in the travel lanes can easily see waiting pedestrians.

Legibility: Symbols, markings, and signs used at corners should clearly indicate what actions the pedestrian
should take.

Accessibility: All corner features, such as curb ramps, landings, call buttons, signs, symbols, markings, and
textures, should meet accessibility standards and follow universal design principles.

Separation from Traffic: Corner design and construction should be effective in discouraging turning vehicles
from driving over the pedestrian area. Crossing distances should be minimized.

Lighting: Adequate lighting is an important aspect of visibility, legibility, and accessibility.

These attributes will vary with context but should be considered in all design processes. For example, suburban
and rural intersections may have limited or no signing. However, legibility regarding appropriate pedestrian
movements should still be taken into account during design.

This Section Includes:

Marked/Raised Crosswalks
Median Refuge Islands
Minimizing Curb Radii

Curb Extensions

ADA Compliant Curb Ramps

Minimizing curb radii

Marked/raised crosswalks Curb extensions

Median refuge islands ADA compliant curb ramps

Design Guidelines
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Marked Crosswalks

Description

A marked crosswalk signals to motorists that they must
yield for pedestrians and encourages pedestrians to
cross at designated locations. Installing crosswalks
alone will not necessarily make crossings safer
especially on multi-lane roadways.

At mid-block locations, crosswalks can be marked
where there is a demand for crossing and there are no
nearby marked crosswalks.

Continental
The crosswalk should be located

to align as closely as possible with
the through pedestrian zone of the
sidewalk corridor

Discussion

Guidance

markings provide
additional visibility

Atsignalized intersections, all crosswalks should be
marked. At unsignalized intersections, crosswalks
may be marked under the following conditions:

At a complex intersection, to orient pedestrians in
finding their way across.

At an offset intersection, to show pedestrians the
shortest route across traffic with the least exposure
to vehicular traffic and traffic conflicts.

At an intersection with visibility constraints, to
position pedestrians where they can best be seen
by oncoming traffic.

At an intersection within a school zone on a
walking route.

Parallel markings
are the most basic
crosswalk marking

type

VN

Continental crosswalk markings should be used at crossings with high pedestrian use or where vulnerable
pedestrians are expected, including: school crossings, across arterial streets for pedestrian-only signals, at mid-
block crosswalks, and at intersections where there is expected high pedestrian use and the crossing is not

controlled by signals or stop signs.

Materials and Maintenance

Because the effectiveness of marked crossings depends entirely
on their visibility, maintaining marked crossings should be a
high priority. Thermoplastic markings offer increased durability
compared to conventional paint.

Design Guidelines

Additional References
FHWA. (2009). Manual on Uniform Traffic Control Devices. (3B.18)

FHWA. (2005). Safety Effects of Marked vs. Unmarked Crosswalks at
Uncontrolled Locations.

FHWA. (2010). Crosswalk Marking Field



Raised Crosswalks

Description

A raised crosswalk or intersection can eliminate grade
changesfromthe pedestrian path and give pedestrians
greater prominence as they cross the street. Raised
crosswalks should be used only in very limited cases
where a special emphasis on pedestrians is desired,
and application should be reviewed on case-by-case
basis.

A tactile warning device should be

used at the curb edge

Discussion

BICYCLE + PEDESTRIAN PLAN

Guidance

« Usedetectable warnings at the curb edges to alert
vision-impaired pedestrians that they are entering
the roadway.

« Approaches to the raised crosswalk may be
designed to be similar to speed humps.

- Raised crosswalks can also be used as a traffic
calming treatment.

No grade change with
sidewalk level

Like a speed hump, raised crosswalks have a traffic slowing effect which may be unsuitable on emergency

response routes.

Materials and Maintenance

Because the effectiveness of marked crossings depends entirely
on their visibility, maintaining marked crossings should be a
high priority.

Additional References
FHWA. (2009). Manual on Uniform Traffic Control Devices. (3B.18)

AASHTO. (2004). Guide for the Planning, Design, and Operation of
Pedestrian Facilities.

USDOT. (2010). ADA Standards for Accessible Design.
NCDOT. (2012). Complete Streets Planning and Design Guidelines.

Design Guidelines
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Median Refuge Islands

Description

Median refuge islands are located at the mid-point
of a marked crossing and help improve pedestrian
safety by allowing pedestrians to cross one direction
of traffic at a time. Refuge islands minimize pedestrian
exposure by shortening crossing distance and
increasing the number of available gaps for crossing.

Cut through median islands are
preferred over curb ramps, to bet-
ter accommodate bicyclists.

Discussion

Guidance

Can be applied on any roadway with a left turn
center lane or median that is at least 6’ wide.

Appropriate at signalized or unsignalized
crosswalks

The refuge island must be accessible, preferably
with an at-grade passage through the island
rather than ramps and landings.

The island should be at least 6’ wide between
travel lanes (to accommodate bikes with trailers
and wheelchair users) and at least 20’ long.

On streets with speeds higher than 25 mph
there should also be double centerline marking,
reflectors, and “KEEP RIGHT” signage.

1)
A

Y <

W11-15,
W16-7P

If a refuge island is landscaped, the landscaping should not compromise the visibility of pedestrians crossing in
the crosswalk. Shrubs and ground plantings should be no higher than 1 ft 6 in. On multi-lane roadways, consider
configuration with active warning beacons for improved yielding compliance.

Materials and Maintenance Additional References

Refuge islands may collect road debris and may require
somewhat frequent maintenance. Refuge islands should be
visible to snow plow crews and should be kept free of snow
berms that block access.

FHWA. (2009). Manual on Uniform Traffic Control Devices.

AASHTO. (2004). Guide for the Planning, Design, and Operation of
Pedestrian Facilities.

NACTO. (2012). Urban Bikeway Design Guide.

NCDOT. (2012). Complete Streets Planning and Design Guidelines.
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ADA Compliant Curb Ramps

Description

Curb ramps are the design elements that allow all users to make the transition from the street to the sidewalk.
There are a number of factors to be considered in the design and placement of curb ramps at corners. Properly
designed curb ramps ensure that the sidewalk is accessible from the roadway. A sidewalk without a curb ramp
can be useless to someone in a wheelchair, forcing them back to a driveway and out into the street for access.

Although diagonal curb ramps might save money, they create potential safety and mobility problems for
pedestrians,including reduced maneuverability and increased interaction with turning vehicles, particularly in
areas with high traffic volumes. Diagonal curb ramp configurations are the least preferred of all options.

Guidance

« Thelanding at the top of a ramp shall be at least 4 feet long and at least the same width as the ramp itself.
«  Theramp shall slope no more than 1:50 (2.0%) in any direction.

« If the ramp runs directly into a crosswalk, the landing at the bottom will be in the roadway.

« Ifthe ramp lands on a dropped landing within the sidewalk or corner area where someone in a wheelchair
may have to change direction, the landing must be a minimum of 5’-0”long and at least as wide as the ramp,
although a width of 5’-0”is preferred.

Diagonal ramps shall include a clear space of at least 48"
within the crosswalk for user maneuverability

Perpendicular Curb Ramp Parallel Curb Ramp
/ 1 <

Diagonal Curb Ramp ™y

(not preferred)

Crosswalk spacing not to scale. For illustration purposes only.

Discussion

The edge of an ADA compliant curb ramp will be marked with a tactile warning device (also known as truncated
domes) to alert people with visual impairments to changes in the pedestrian environment. Contrast between
the raised tactile device and the surrounding infrastructure is important so that the change is readily evident.
These devices are most effective when adjacent to smooth pavement so the difference is easily detected. The
devices must provide color contrast so partially sighted people can see them.

Materials and Maintenance Additional References
It is critical that the interface between a curb ramp and the United States Access Board. (2002). Accessibility Guidelines for
street be maintained adequately. Asphalt street sections can Buildings and Facilities.

develop potholes at the foot of the ramp, which can catch the

front wheels of a wheelchair. United States Access Board. (2007). Public Rights-of-Way

Accessibility Guidelines (PROWAG).
USDOT. (2010). ADA Standards for Accessible Design.

Design Guidelines
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Minimizing Curb Radii

Description

The size of a curb’s radius can have a significant impact on pedestrian comfort and safety. A smaller curb radius
provides more pedestrian area at the corner, allows more flexibility in the placement of curb ramps, results in a
shorter crossing distance and requires vehicles to slow more on the intersection approach. During the design
phase, the chosen radius should be the smallest possible for the circumstances.

Guidance
« The radius may be as small as 3 ft where there are no turning movements, or 5 ft where there are turning
movements, adequate street width, and a larger effective curb radius created by parking or bike lanes.

Curb
Radius

<

Effective
vehicle
radius

Discussion

Several factors govern the choice of curb radius in any given location. These include the desired pedestrian
area of the corner, traffic turning movements, street classifications, design vehicle turning radius, intersection
geometry, and whether there is parking or a bike lane (or both) between the travel lane and the curb.

Materials and Maintenance Additional References
Improperly designed curb radii at corners may be subject to AASHTO. (2004). Guide for the Planning, Design, and Operation of
damage by large trucks. Pedestrian Facilities.

AASHTO. (2004). A Policy on Geometric Design of Highways and
Streets.

NCDOT. (2012). Complete Streets Planning and Design Guidelines.
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Curb Extensions

Description

Curb extensions minimize pedestrian exposure during crossing by shortening crossing distance and giving
pedestrians a better chance to see and be seen before committing to crossing. They are appropriate for any
crosswalk where it is desirable to shorten the crossing distance and there is a parking lane adjacent to the curb.

Guidance
« In most cases, the curb extensions should be designed to transition between the extended curb and the
running curb in the shortest practicable distance.

«  For purposes of efficient street sweeping, the minimum radius for the reverse curves of the transition is 10
ft and the two radii should be balanced to be nearly equal.

«  Curb extensions should terminate one foot short of the parking lane to maximize bicyclist safety.

Crossing distance T -
is shortened Curb extension length can be

adjusted to accommodate bus,

|

l .

1 stops or street furniture. _ 7
T-——— - - - - = — -~

| J.
1" buffer from

edge of park-
ing lane

Discussion
If there is no parking lane, adding curb extensions may be a problem for bicycle travel and truck or bus turning
movements.

Materials and Maintenance Additional References
Planted curb extensions may be designed as a bioswale, a AASHTO. (2004). Guide for the Planning, Design, and Operation of
vegetated system for stormwater management. Pedestrian Facilities.

AASHTO. (2004). A Policy on Geometric Design of Highways and
Streets.

NCDOT. (2012). Complete Streets Planning and Design Guidelines.
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SIGNALIZATION

Crossing beacons and signals facilitate crossings of roadways for pedestrians and bicyclists. Beacons make
crossing intersections safer by clarifying when to enter an intersection and by alerting motorists to the presence
of pedestrians and bicyclists.

Flashing amber warning beacons can be utilized at unsignalized intersection crossings. Push buttons, signage,
and pavement markings may be used to highlight these facilities for pedestrians, bicyclists and motorists.

Determining which type of signal or beacon to use for a particular intersection depends on a variety of factors.
These include speed limits, traffic volumes, and the anticipated levels of pedestrian and bicycle crossing traffic.

An intersection with crossing beacons may reduce stress and delays for crossing users, and discourage illegal
and unsafe crossing maneuvers.

This Section Includes:
«  Pedestrians at Signalized Crossings

+  Pedestrian Hybrid Beacon

Pedestrians at signalized crossings Pedestrian hybrid beacon

Design Guidelines



Pedestrians at Signalized Crossings

Description
Pedestrian Signal Head

All traffic signals should be equipped with
pedestrian signal indications except where
pedestrian crossing is prohibited by signage.

Countdown signals should be used at all signalized
intersections to indicate whether a pedestrian has
time to cross the street before the signal phase
ends.

Signal Timing

Providing adequate pedestrian crossing time is
a critical element of the walking environment at
signalized intersections. The MUTCD recommends
traffic signal timing to assume a pedestrian
walking speed of 3.5’'per second, meaning that the
length of a signal phase with parallel pedestrian
movements should provide sufficient time for a
pedestrian to safely cross the adjacent street.

At crossings where older pedestrians or
pedestrians with disabilities are expected,
crossing speeds as low as 3’ per second may be
assumed.

In busy pedestrian areas such as downtowns, the
pedestrian signal indication should be built into
each signal phase, eliminating the requirement
for a pedestrian to actuate the signal by pushing
a button.

Discussion
When push buttons are used, they should be located so that someone in a wheelchair can reach the button from
a level area of the sidewalk without deviating significantly from the natural line of travel into the crosswalk, and
marked (for example, with arrows) so that it is clear which signal is affected. In areas with very heavy pedestrian
traffic, consider an all-pedestrian signal phase to give pedestrians free passage in the intersection when all
motor vehicle traffic movements are stopped.

BICYCLE + PEDESTRIAN PLAN

Audible pedestrian traffic signals provide
crossing assistance to pedestrians with vision
impairment at signalized intersections

Consider the use of a Leading
Pedestrian Indication (LPI) to provide
additional traffic protected crossing
time to pedestrians

Materials and Maintenance
It is important to repair or replace traffic control equipment

before it fails. Consider semi-annual inspections of controller and

signal equipment, intersection hardware, and loop detectors.

Additional References
United States Access Board. (2007). Public Rights-of-Way
Accessibility Guidelines (PROWAG).

AASHTO. (2004). Guide for the Planning, Design, and Operation
of Pedestrian Facilities.

NCDOT. (2012). Complete Streets Planning and Design Guidelines.
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Pedestrian Hybrid Beacon

Description

Hybrid beacons are used to improve non-motorized
crossings of major streets. A hybrid beacon consists of
a signal-head with two red lenses over a single yellow
lens on the major street, and a pedestrian signal head
for the crosswalk

Should be installed at least 100 feet from side
streets or driveways that are controlled by
STOP oy YIELD signs

Discussion

Guidance

«  Hybrid beacons may be installed without meeting
traffic signal control warrants if roadway speed and
volumes are excessive for comfortable pedestrian
crossings.

+ Ifinstalled within a signal system, signal engineers
should evaluate the need for the hybrid signal to
be coordinated with other signals.

« Parking and other sight obstructions should be
prohibited for at least 100 feet in advance of and
at least 20 feet beyond the marked crosswalk to
provide adequate sight distance.

T W11-15

Hybrid Beacon

Push button
actuation — ———3)

Hybrid beacon signals are normally activated by push buttons, but may also be triggered by infrared, microwave
or video detectors. The maximum delay for activation of the signal should be two minutes, with minimum
crossing times determined by the width of the street. Each crossing, regardless of traffic speed or volume, requires
additional review by a registered engineer to identify sight lines, potential impacts on traffic progression, timing

with adjacent signals, capacity, and safety.

Materials and Maintenance

Hybrid beacons are subject to the same maintenance needs and
requirements as standard traffic signals. Signing and striping
need to be maintained to help users understand any unfamiliar
traffic control.

Design Guidelines

Additional References and Guidelines
FHWA. (2009). Manual on Uniform Traffic Control Devices.

NACTO. (2012). Urban Bikeway Design Guide.
NCDOT. (2012). Complete Streets Planning and Design Guidelines.



Active Warning Beacons

Description

Active warning beacons are user actuated illuminated
devices designed to increase motor vehicle yielding
compliance at crossings of multi lane or high volume
roadways.

Types of active warning beacons include conventional
circular yellow flashing beacons, in-roadway warning
lights, or rectangular rapid flash beacons (RRFB).

Median refuge islands provide added
Providing secondary installations of comfort and should be angled to
RRFBs on median islands improves direct users to face oncoming traffic.

driver yielding behaviof

v

Discussion

BICYCLE + PEDESTRIAN PLAN

Guidance

Warning beacons shall not be used at crosswalks
controlled by YIELD signs, STOP signs or traffic
signals.

Warning beacons shall initiate operation based on
pedestrian or bicyclist actuation and shall cease
operation at a predetermined time after actuation
or, with passive detection, after the pedestrian or
bicyclist clears the crosswalk.

Rectangular Rapid Flash Beacons

(RRFB) dramatically increase compli-
ance over conventional warning

G%

A

——

»

W11-15,
W16-7P

Rectangular rapid flash beacons have the highest compliance of all the warning beacon enhancement options.

A study of the effectiveness of going from a no-beacon arrangement to a two-beacon RRFB installation increased
yielding from 18 percent to 81 percent. A four-beacon arrangement raised compliance to 88 percent. Additional
studies over long term installations show little to no decrease in yielding behavior over time.

Materials and Maintenance
Depending on power supply, maintenance can be minimal. If
solar power is used, RRFBs can run for years without issue.

Additional References
NACTO. (2012). Urban Bikeway Design Guide.

FHWA. (2009). Manual on Uniform Traffic Control Devices.

FHWA. (2008). MUTCD - Interim Approval for Optional Use of
Rectangular Rapid Flashing Beacons (IA-11).
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PEDESTRIAN SIGNS AND WAYFINDING

Signage provides important safety and wayfinding information to motorist and pedestrian residents and tourists.
From a safety standpoint, motorists should be given advance warning of upcoming pedestrian crossings or of
traffic calming areas. Signage of any type should be used and regulated judiciously. An inordinate amount of
signs creates visual clutter. Under such a condition, important safety or wayfinding information may be ignored
resulting in confusion and possible pedestrian vehicle conflict. Regulations should also address the orientation,
height, size, and sometimes even style of signage to comply with a desired local aesthetic.

Regulatory Signage

Regulatory signage is used to inform motorists or pedestrians of a legal requirement and should only be used
when a legal requirement is not otherwise apparent (AASHTO, 2004: Guide for the Planning, Design, and
Operation of Pedestrian Facilities).

Warning Signage

Warning signage is used to inform motorists and pedestrians of unexpected or unusual conditions. When used,
they should be placed to provide adequate response times. These include school warning signs and pedestrian
crossing signs.

Informational and Wayfinding Signage

Informational and wayfinding signage can provide information providing guidance to a location along a trail or
other pedestrian facility. Wayfinding signage should orient and communicate in a clear, concise and functional
manner. It should enhance pedestrian circulation and direct visitors and residents to important destinations. A
cost-effective signage program can be implemented quickly and easily through the “Walk [Your City]” program
(see below). Signs can be customized for bicycling. Visit http://walkyourcity.org/for more information.

In doing so, the goal is to increase the comfort of visitors and residents while helping to convey a local identity.
Maintenance of signage is as important as walkway maintenance. Clean, graffiti free, and relevant signage
enhances guidance, recognition, and safety for pedestrians.

PUSH
BUTTON
FOR

CROSS
ONLY
AT
CROSS FACING
WALKS TRAFFIC

R9-1

R5-10c
Road signage has traditionally been expensive and car-

centered, leaving walkers and bikers by the wayside. Walk

Regulatory signs [Your City] lets anyone from citizens to corporations quickly
and affordably promote healthy lifestyles, public safety, and
human-centered transit.

R5-10b
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SIGN

Yield here to Peds

Yield here to Peds
In-Street Ped Crossing
Peds and Bikes Prohibited
Peds Prohibited

Walk on Left Facing Traffic
Cross only at Crosswalks
No Ped Crossing

No Hitch Hiking

No Hitch Hiking (symbol)
Bikes Yield to Peds

Ped Traffic Symbol

School Advance Warning
School Bus Stop Ahead
Pedestrian Trafhc
Playground

Hiking Trail

S3-1

MUTCD CODE

R1-5
R1-5a
R1-6, R1-6a
R5-10b
R5-10c
R9-1
R9-2
R9-3a
R9-4
R9-4a
R9-6
R10-4b

S1-1
S3-1
W11-2
W15-1
I-4

1. Larger signs may be used when appropriate.

2. Dimensions are shown in millimeters followed by inches in parentheses and are shown as width x height.
3. First dimension in millimeters; dimensions in parentheses are in inches.

W11-2

4. All information in table taken directly from MUTCD.

>

<

MUTCD SECTION

2B.11
2B.11
2B.12
2B.36
2B.36
2B.43
2B.44
2B.44
2B.43
2B.43
9B.10
2B.45

7B.08
7B.10
2C.41
2C.42

BICYCLE + PEDESTRIAN PLAN

14

CONVENTIONAL ROAD

450x450 (18x18)
450x600 (18x24)
300x900 (12x36)
750x450 (30x18)
600x300 (24x12)
450x600 (18x24)
300x450 (12x18)
450x450 (18x18)
450x600 (18x24)
450x450 (18x18)
300x450 (12x18)
225x300 (9x12)

900x900 (36x36)
750x750 (30x30)
750x750 (30x30)
750x750 (30x30)
600x600 (24x24)

IVYNOILYIWHOANI
‘ONINYVM “100HOS

AHO1VINO3Y

For a step-by-step guide to help non-professionals participate in the process of developing and designing a
signage system, as well as information on the range of signage types, visit the Project for Public Places website:
http://www.pps.org/info/amenities_bb/signage_guide

Design Guidelines
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DESIGN NEEDS OF BICYCLISTS

The purpose of this section is to provide the facility designer with an understanding of how bicyclists operate
and how their bicycle influences that operation. Bicyclists, by nature, are much more affected by poor facility
design, construction, and maintenance practices than motor vehicle drivers. Bicyclists lack the protection from
the elements and roadway hazards provided by an automobile’s structure and safety features. By understanding
the unique characteristics and needs of bicyclists, a facility designer can provide quality facilities and minimize
user risk.

Bicycle as a Design Vehicle

Similar to motor vehicles, bicyclists and their bicycles exist in a variety of sizes and configurations. These
variations occur in the types of vehicle (such as a conventional bicycle, a recumbent bicycle or a tricycle), and
behavioral characteristics (such as the comfort level of the bicyclist). The design of a bikeway should consider
reasonably expected bicycle types on the facility and utilize the appropriate dimensions.

The figure below illustrates the operating space and physical dimensions of a typical adult bicyclist, which are
the basis for typical facility design. Bicyclists require clear space to operate within a facility. This is why the
minimum operating width is greater than the physical dimensions of the bicyclist. Bicyclists prefer five feet or
more operating width, although four feet may be minimally acceptable.

In addition to the design dimensions of a typical bicycle, there are many other commonly used pedal-driven
cycles and accessories to consider when planning and designing bicycle facilities. The most common types
include tandem bicycles, recumbent bicycles, and trailer accessories. The figure and table below summarize the
typical dimensions for bicycle types.

Operating
Envelope

>

8 4"

Eye Level

5

Handlebar
Height

38"

Physical Operating Width
26"

Minimum Operating Width
&

Preferred Operating Width

5 Standard Bicycle Rider Dimensions

_ o Source: AASHTO Guide for the Development of
Design Guidelines Bicycle Facilities, 3rd Edition



5’ IO”
8’
—_—
8’
{
—3e 7E
39

Bicycle as Design Vehicle - Typical Dimensions
Source: AASHTO Guide for the Development of Bicycle Facilities,
3rd Edition *AASHTO does not provide typical dimensions for
tricycles.

Design Speed Expectations

The expected speed that different types of bicyclists can main-
tain under various conditions also influences the design of fa-
cilities such as multi-use paths. The table to the right provides
typical bicyclist speeds for a variety of conditions.

BICYCLE + PEDESTRIAN PLAN

Bicycle as Design Vehicle - Typical Dimensions

Bicycle
Type

Upright Adult
Bicyclist

Recumbent
Bicyclist

Tandem
Bicyclist

Bicyclist with
child trailer

Feature
Physical width

Operating width
(Minimum)

Operating width
(Preferred)

Physical length

Physical height of
handlebars

Operating height
Eye height

Vertical clearance to
obstructions (tunnel
height, lighting, etc)

Approximate center of
gravity

Physical length
Eye height
Physical length

Physical length

Physical width

Typical
Dimensions

2 ft6in
4 ft

5 ft

5 ft 10 in
3 ft 8 in

8 ft 4 in
5 ft
10 ft

2ft9in-3ft4in

8 ft
3ft 10 in
8 ft

10 ft

2 ft8in

Bicycle as Design Vehicle - Design Speed Expectations

Bicycle
Type

Upright Adult
Bicyclist

Recumbent
Bicyclist

Feature

Paved level surfacing
Crossing Intersections
Downbhill

Uphill

Paved level surfacing

Typical
Speed

15 mph
10 mph
30 mph
5 -12 mph
18 mph

*Tandem bicycles and bicyclists with trailers have typical
speeds equal to or less than upright adult bicyclists.

Design Guidelines
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TYPES OF BICYCLISTS

Itis important to consider bicyclists of all skill levels when creating a non-motorized
plan or project. Bicyclist skill level greatly influences expected speeds and behavior,
both in separated bikeways and on shared roadways. Bicycle infrastructure should
accommodate as many user types as possible, with decisions for separate or parallel
facilities based on providing a comfortable experience for the greatest number of
people.

The bicycle planning and engineering professions currently use several systems to
classify the population, which can assist in understanding the characteristics and
infrastructure preferences of different bicyclists. The most conventional framework
classifies the “design cyclist” as Advanced, Basic, or Child1. A more detailed
understanding of the US population as a whole is illustrated in the figure below.
Developed by planners in Portland, OR2 and supported by data collected nationally
since 2005, this classification provides the following alternative categories to
address varying attitudes towards bicycling in the US:

« Strong and Fearless (approximately 1% of population) — Characterized by
bicyclists that will typically ride anywhere regardless of roadway conditions
or weather. These bicyclists can ride faster than other user types, prefer direct
routes and will typically choose roadway connections -- even if shared with
vehicles -- over separate bicycle facilities such as multi-use trails.

1% Strong and
Fearless

Enthused and

« Enthused and Confident (5-10% of population) - This user group encompasses Confident

bicyclists who are fairly comfortable riding on all types of bikeways but usually
choose low traffic streets or multi-use trails when available. These bicyclists may
deviate from a more direct route in favor of a preferred facility type. This group
includes all kinds of bicyclists such as commuters, recreationalists, racers and
utilitarian bicyclists.

Interested but Con-
cerned

» Interested but Concerned (approximately 60% of population) — This user
type comprises the bulk of the cycling population and represents bicyclists
who typically only ride a bicycle on low traffic streets or multi-use trails under
favorable weather conditions. These bicyclists perceive significant barriers to
their increased use of cycling, specifically traffic and other safety issues. These
people may become “Enthused & Confident” with encouragement, education
and experience.

« No Way, No How (approximately 30% of population) — Persons in this category
are not bicyclists, and perceive severe safety issues with riding in traffic. Some
people in this group may eventually become more regular cyclists with time
and education. A significant portion of these people will never ride a bicycle
other than on rare occasions or under special circumstances (e.g., in a park, with

a child).
No Way, No How
1 Selecting Roadway Design Treatments to Accommodate Bicycles. (1994). Publication No.
FHWA-RD-92-073
2 Four Types of Cyclists. (2009). Roger Geller, City of Portland Bureau of Transportation.

http://www.portlandonline.com/transportation/index.cfm?&a=237507 Typical Distribution of Bicyclist Types
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SHARED ROADWAYS

On shared roadways, bicyclists and motor vehicles use
the same roadway space. These facilities are typically
used on roads with low speeds and traffic volumes,
however they can be used on higher volume roads with
wide outside lanes or shoulders. A motor vehicle driver
will usually have to cross over into the adjacent travel
lane to pass a bicyclist, unless a wide outside lane or
shoulder is provided.

Shared roadways employ a large variety of treatments
from simple signage and shared lane markings to more
complex treatments including directional signage,
traffic diverters, chicanes, chokers, and/or other traffic
calming devices to reduce vehicle speeds or volumes.

This section includes:

* Signed Shared Roadway
* Marked Shared Roadway

Signed Shared Roadway

Marked Shared Roadway

BICYCLE + PEDESTRIAN PLAN
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SIGNED SHARED ROADWAYS

Description

Signed Shared Roadways are facilities shared with
motor vehicles. They are typically used on roads
with low speeds and traffic volumes, however can
be used on higher volume roads with wide outside
lanes or shoulders. A motor vehicle driver will
usually have to cross over into the adjacent travel
lane to pass a bicyclist, unless a wide outside lane
or shoulder is provided.

Discussion

Signed Shared Roadways serve either to provide continuity with other bicycle facilities (usually bike lanes) or

Guidance

Lane width varies
configuration.
Bicycle Route signage (D11-1) should be applied
at intervals frequent enough to keep bicyclists
informed of changes in route direction and to
remind motorists of the presence of bicyclists.
Commonly, this includes placement at:

- Beginning or end of Bicycle Route.

depending on roadway

+ Atmajor changesin direction or atintersections
with other bicycle routes.

« Atintervals along bicycle routes not to exceed
Y2 mile.

| BIKE ROUTE |

to designate preferred routes through high-demand corridors.

Materials and Maintenance
Maintenance needs for bicycle wayfinding signs are similar to
other signs, and will need periodic replacement due to wear.

Design Guidelines

Additional References

AASHTO. (2012). Guide for the Development of Bicycle
Facilities. FHWA. (2009). Manual on Uniform Traffic Control
Devices.



MARKED SHARED ROADWAY

Description

A marked shared roadway is a general purpose travel
lane marked with shared lane markings (SLM) used
to encourage bicycle travel and proper positioning
within the lane.

In constrained conditions, the SLMs are placed in
the middle of the lane to discourage unsafe passing
by motor vehicles. On a wide outside lane, the SLMs
can be used to promote bicycle travel to the right of

BICYCLE + PEDESTRIAN PLAN

Guidance

« In constrained conditions, preferred placement
is in the center of the travel lane to minimize
wear and promote single file travel.

«  Minimum placement of SLM marking centerline
is 11 feet from edge of curb where on-street
parking is present, 4 feet from edge of curb
with no parking. If parking lane is wider than
7.5 feet, the SLM should be moved further out

motor vehicles. accordingly.
In all conditions, SLMs should be placed outside of
the door zone of parked cars.
MUTCD R4-11 MUTCD D11-1
Consider modifications to signal timing to induce a (optional) (optional)

bicycle-friendly travel speed for all users

When placed adjacent to parking, SLMs should Cﬁ) %
be outside of the “Door Zone”. MAY USE

Minimum placement is 11’ from curb FULL LANE BIKE RO UTE

l

—_

Placement in center of
travel lane is preferred in
constrained conditions

Discussion

Bike lanes should be considered on roadways with outside travel lanes wider than 15 feet, or where other lane
narrowing or removal strategies may provide adequate road space. SLMs shall not be used on shoulders, in
designated bike lanes, or to designate bicycle detection at signalized intersections. (MUTCD 9C.07)

Materials and Maintenance

Placing SLMs between vehicle tire tracks will increase the
life of the markings and minimize the long-term cost of the
treatment.

Additional References

AASHTO. (2012). Guide for the Development of Bicycle Facilities.
FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.
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SEPARATED BIKEWAYS

Designated exclusively for bicycle travel, separated

bikeways are segregated from vehicle travel lanes

by striping, and can include pavement stencils and

other treatments. Separated bikeways are most

appropriate on arterial and collector streets where

higher traffic volumes and speeds warrant greater

separation.

Separated bikeways can increase safety and promote Shouider Bikeways

proper riding by:

«  Defining road space for bicyclists and motorists,
reducing the possibility that motorists will stray
into the bicyclists’ path.

« Discouraging bicyclists from riding on the
sidewalk.

«  Reducing the incidence of wrong way riding.

«  Reminding motorists that bicyclists have a right Bicycle Lanes
to the road.

This section includes:

«  Shoulder Bikeways

+  Bicycle Lanes
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SHOULDER BIKEWAYS

Description Guidance

Typically found in less-dense areas, shoulder bikeways « 4 foot minimum width. Greater widths
are paved roadways with striped shoulders (4'+) wide preferred.

enough for bicycle travel. Shoulder bikeways often, . If it is not possible to meet minimum bicycle
but not always, include signage alerting motorists lane dimensions, a reduced width paved
to expect bicycle travel along the roadway. Shoulder shoulder can still improve conditions for
bikeways should be considered a temporary treatment, bicyclists on constrained roadways. In these
with full bike lanes planned for construction when the situations, a minimum of 3 feet of operating
roadway is widened or completed with curb and gutter. space should be provided.

This type of treatment is not typical in urban areas and
should only be used where constraints exist.

?

MUTCD D11-1
(optional)

BIKE LANE

MUTCD R3-17
(optional)

Discussion

A wide outside lane may be sufficient accommodation for bicyclists on streets with insufficient width for bike
lanes but which do have space available to provide a wider (14’-16') outside travel lane. Consider configuring
as a marked shared roadway in these locations. Where feasible, roadway widening should be performed with
pavement resurfacing jobs.

Materials and Maintenance Additional References

Paint can wear more quickly in high traffic areas or in winter AASHTO. (2012). Guide for the Development of Bicycle Facilities.
climates. Shoulder bikeways should be cleared of snow through FHWA. (2009). Manual on Uniform Traffic Control Devices.
routine snow removal operations. NCDOT. (1994). Bicycle Facilities Planning and Design Guidelines.
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BICYCLE LANES

Description

Bike lanes designate an exclusive space for bicyclists
through the use of pavement markings and signage. The
bike lane is located adjacent to motor vehicle travel lanes
and is used in the same direction as motor vehicle traffic.
Bike lanes are typically on the right side of the street,
between the adjacent travel lane and curb, road edge or
parking lane.

Many bicyclists, particularly less experienced riders, are
more comfortable riding on a busy street if it has a striped
and signed bikeway than if they are expected to share a
lane with vehicles.

4" minimum ridable
surface outside of
gutter seam

6" white line

Discussion

Guidance
+ 4 foot minimum when no curb and gutter is
present.

« 5 foot minimum when adjacent to curb and
gutter or 3 feet more than the gutter pan width
if the gutter pan is wider than 2 feet.

« 145 foot preferred from curb face to edge of
bike lane. (12 foot minimum).

« 7 foot maximum width for use adjacent to
arterials with high travel speeds. Greater widths
may encourage motor vehicle use of bike lane.

MUTCD R3-17
(optional)

4" white line or

N

parking “Ts"

14.5' preferred

BIKE LANE|

Wider bicycle lanes are desirable in certain situations such as on higher speed arterials (45 mph+) where use of
a wider bicycle lane would increase separation between passing vehicles and bicyclists. Appropriate signing
and stenciling is important with wide bicycle lanes to ensure motorists do not mistake the lane for a vehicle

lane or parking lane.

Materials and Maintenance

Paint can wear more quickly in high traffic areas or in winter
climates. Bicycle lanes should be cleared of snow through
routine snow removal operations.

Design Guidelines

Additional References

AASHTO. (2012). Guide for the Development of Bicycle Facilities.
FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.

NCDOT. (2000). Traditional Neighborhood Development (TND)
Guidelines.

NCDOT. (1994). Bicycle Facilities Planning and Design Guidelines.
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SEPARATED BIKEWAYS AT INTERSECTIONS

Intersections are junctions at which different
modes of transportation meet and facilities overlap.
An intersection facilitates the interchange between
bicyclists, motorists, pedestrians and other modes
in order to advance traffic flow in a safe and efficient
manner. Designs for intersections with bicycle
facilities should reduce conflict between bicyclists
(and other vulnerable road users) and vehicles
by heightening the level of visibility, denoting
clear right-of-way and facilitating eye contact
and awareness with other modes. Intersection
treatments can improve both queuing and merging
maneuvers for bicyclists, and are often coordinated
with timed or specialized signals.

The configuration of a safe intersection for bicyclists
may include elements such as color, signage,
medians, signal detection and pavement markings.
Intersection design should take into consideration
existing and anticipated bicyclist, pedestrian and
motorist movements. In all cases, the degree of
mixing or separation between bicyclists and other
modes is intended to reduce the risk of crashes and
increase bicyclist comfort. The level of treatment
required for bicyclists at an intersection will depend
on the bicycle facility type used, whether bicycle
facilities are intersecting, and the adjacent street
function and land use.

This section includes:

«  Bike Lanes at Right Turn Only Lanes
+  Combined Bike Lane/Turn Lane
« Intersection Crossing Markings

«  Bicycles at Single Lane Roundabouts

Bike Lanes at Right Turn Only Lanes

Combined Bike Lane/Turn Lane

Intersection Crossing Markings

Bicyclists at Single Lane Roundabouts

Design Guidelines
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BIKE LANES AT RIGHT TURN ONLY LANES

Colored pavement may be used
Description in the weaving area to increase

The appropriate treatment at right-turn lanes is to ViSibggean:if\c’:)ar:ﬁiﬁss of
place the bike lane between the right-turn lane and

the right-most through lane or, where right-of-way
is insufficient, to use a shared bike lane/turn lane.

The design (right) illustrates a bike lane pocket,
with signage indicating that motorists should yield
to bicyclists through the conflict area.

Guidance

At auxiliary right turn only lanes (add lane):

+ Continue existing bike lane width; standard
width of 5 to 6 feet or 4 feet in constrained

locations. r—n
I
« Use signage to indicate that motorists should MUTCD R4-4
; i i ; —IP (optional)
yield to bicyclists through the conflict area. P ‘

« Consider using colored conflict areas to
promote visibility of the mixing zone.

YIELD TO BIKES

Where a through lane becomes a right turn only Optional
lane: dotted lines

« Do not define a dotted line merging path for
bicyclists.

«  Drop the bicycle lane in advance of the merge
area.

« Use shared lane markings to indicate shared
use of the lane in the merging zone.

Discussion

For other potential approaches to providing accommodations for bicyclists at intersections with turn lanes,
please see Combined Bike Lane/Turn Lane on the following page.

Materials and Maintenance Additional References
Because the effectiveness of markings depends entirely on their AASHTO. (2012). Guide for the Development of Bicycle
visibility, maintaining markings should be a high priority. Facilities.

FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.
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COMBINED BIKE LANE / TURN LANE

Description

The combined bicycle/right turn lane places a
standard-width bike lane on the left side of a
dedicated right turn lane. A dotted line delineates
the space for bicyclists and motorists within the
shared lane. This treatment includes signage
advising motorists and bicyclists of proper
positioning within the lane.

This treatment is recommended at intersections
lacking sufficient space to accommodate both a
standard through bike lane and right turn lane.

Guidance
«  Maximum shared turn lane width is 13 feet;
narrower is preferable.

«  Bike Lane pocket should have a minimum width
of 4 feet with 5 feet preferred.

+ A dotted 4 inch line and bicycle lane marking
should be used to clarify bicyclist positioning
within the combined lane, without excluding
cars from the suggested bicycle area.

« A “Right Turn Only” sign with an “Except
Bicycles”plaque may be needed to make it legal
for through bicyclists to use a right turn lane.

Discussion

BICYCLE + PEDESTRIAN PLAN

Short length turn pockets
encourage slower motor
vehicle speeds

el

b onwy

COMBINED LANE

BEGIN
RIGHT TURN LANE

YIELD TO BIKES

Case studies cited by the Pedestrian and Bicycle Information Center indicate that this treatment works
best on streets with lower posted speeds (30 MPH or less) and with lower traffic volumes (10,000 ADT or
less). May not be appropriate for high-speed arterials or intersections with long right turn lanes. May not
be appropriate for intersections with large percentages of right-turning heavy vehicles.

Materials and Maintenance

Locate markings out of tire tread to minimize wear. Because
the effectiveness of markings depends on their visibility,
maintaining markings should be a high priority.

Additional References

NACTO. (2012). Urban Bikeway Design Guide.

This treatment is currently slated for inclusion in the next
edition of the AASHTO Guide for the Development of Bicycle
Facilities

Design Guidelines
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INTERSECTION CROSSING MARKINGS

Description

Bicycle pavement markings through intersections
indicate the intended path of bicyclists through
an intersection or across a driveway or ramp. They
guide bicyclists on a safe and direct path through
the intersection and provide a clear boundary
between the paths of through bicyclists and either
through or crossing motor vehicles in the adjacent
lane.

Colored
Conflict Area

Shared Lane
Markings

Chevrons
Feet

Discussion

Elephant’s

Guidance

See MUTCD Section 3B.08: “dotted line extensions”

Crossing striping shall be at least six inches wide
when adjacent to motor vehicle travel lanes.
Dotted lines should be two-foot lines spaced two
to six feet apart.

Chevrons, shared lane markings, or colored bike
lanes may be used to increase visibility within
conflict areas or across entire intersections.
Elephant’s Feet markings are common in Canada,
and in use in Chicago, IL.

—

2’ stripe

2-6'gap —>

Additional markings such as chevrons, shared lane markings, or colored bike lanes in conflict areas are
strategies currently in use in the United States and Canada. Cities considering the implementation of markings
through intersections should standardize future designs to avoid confusion.

Materials and Maintenance

Because the effectiveness of marked crossings depends en-
tirely on their visibility, maintaining marked crossings should
be a high priority.

Design Guidelines

Additional References

AASHTO. (2012). Guide for the Development of Bicycle Facilities.
FHWA. (2009). Manual on Uniform Traffic Control Devices. (3A.06)
NACTO. (2012). Urban Bikeway Design Guide.
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BICYCLISTS AT SINGLE LANE ROUNDABOUTS

Description

Guidelines

In single lane roundabouts it is important to indicate -
to motorists, bicyclists and pedestrians the right-of-
way rules and correct way for them to circulate, using

appropriately designed signage, pavement markings,

and geometric design elements.

Crossings set back at least one
car length from the entrance of
the roundabout

Narrow circulating lane to
discourage attempted passing by
motorists

Sidewalk should be wider to
accommodate bicycleand—»
pedestrian traffic

Bicycle exit ramp in line
with bicycle lane

Discussion

25 mph maximum circulating design speed.

Design approaches/exits to the lowest speeds
possible.

Encourage bicyclists navigating the roundabout
like motor vehicles to “take the lane.”

Maximize vyielding rate of motorists to
pedestrians and bicyclists at crosswalks.

Provide separated facilities for bicyclists who
prefer not to navigate the roundabout on the
roadway.

Truck apron can provide
adequate clearance for longer
vehicles

W11-15
Visible, well marked crossings
alert motorists to the presence of
bicyclists and pedestrians (W11-
15 signage)

Bicycle ramps leading to
a wide shared facility with
pedestrians

—

Research indicates that while single-lane roundabouts may benefit bicyclists and pedestrians by slowing
traffic, multi-lane roundabouts may present greater challenges and significantly increase safety problems

for these users.

Materials and Maintenance
Signage and striping require routine maintenance.

Additional References

AASHTO. (2012). Guide for the Development of Bicycle
Facilities.

FHWA. (2000). Roundabouts: An Informational Guide
FHWA. (2010). Roundabouts: An Informational Guide,
Second Edition. NCHRP 672

Design Guidelines
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are intended for use on
roadways with high use

reminds motorists that
bicyclists have the right
to ride on the roadway.

BICYCLE + PEDESTRIAN PLAN

SIGNAGE PROGRAMS

A comprehensive system of signage ensures that
information is provided regarding the safe and
appropriate use of all facilities, both on-road and on
multi-use trails. The bicycle network should be signed
seamlessly with other alternative transportation routes,
such as bicycle routes from neighboring jurisdictions,
trails, historic and/or cultural walking tours, and
wherever possible, local transit systems.

Signage includes post- or pole-mounted signs and
pavement striping. Signage is further divided into
information signs, directional/wayfinding signs,
regulatory signs and warning signs. Trail signage
should conform to the Manual on Uniform Traffic
Control Devices and the American Association of
State Highway Transportation Official Guide for the
Development of Bicycle Facilities. Bicycle signage
should also be coordinated with local colleges and
universities.

Share the Road signs

by bicyclists. This sign

The “Bikes Allowed
Use of Full Lane” sign
is currently used on an
experimental basis in
several cities.

Design Guidelines

Directional Signs

Implementing a well-planned and attractive system
of signing can greatly enhance bikeway facilities
by signaling their presence and location to both
motorists and existing or potential bicycle users.
Effective signage can encourage more bicycling by
leading people to bikeways, and by creating a safe
and efficient transportation option for local residents
and visitors.

The signage examples to on page B-27 show a
number of different signs and markings, both on
poles and on the roadway. Wayfinding signs such
as these improve the clarity of travel direction while
illustrating that destinations are only a short ride
away. The signs shown are provided only as a point of
reference for the purposes of these guidelines.

Regulatory/Warning Signs

Regulatory and warning bicycle signage like the
examples shown on page B-25 should conform to the
Manual on Uniform Traffic Control Devices (MUTCD).
The signage on page B-25 are examples of regulatory
signs for bicycle (their labels are sign reference
numbers for the MUTCD).

Special Purpose Signage

The “Share the Road” sign (to the left), is designed to
advise motorists that bicyclists are allowed to share
and have the right to cycle on narrow roadways with
motor vehicles. For more on the “Share the Road
Initiative” go to: http://ncdot.org/transit/bicycle/
safety/programs_initiatives/share.html

Innovative signage is often developed to increase
bicycle awareness and improve visibility (such as
‘Bikes Allowed Use of Full Lane), bottom left). Special
purpose signs to be installed on public roadways
in North Carolina must be approved by NCDOT’s
Traffic Control Devices Committee and/or the local
municipality. New designs can be utilized on an
experimental basis with NCDOT approval.



BICYCLE + PEDESTRIAN PLAN

[ AHEAD

R1-2 R3-17 , R3-17b
e ~
BEGIN
RIGHT TURN LANE
DO PASS SLOWER '
NOT WITH A C
PASS CARE RIGHT YIELD TO BIKES
\ )
R4-1 R4-2 R4-3 R4-7
R5-1b
NO
MOTOR ®
WITH -3¢ BIKE
TRAFFIC e VEHICLES LANE
—/
R5-3 R5-6 R7-9 R7-9a
:&& (ﬂ) KEEP T0 REQUEST
USE YIELD LEFT [RIGHT i WAGIFEE?
PED 10 . FOR
SIGNAL pens | [l A || eme o O?OA
R9-3a R9-5 R9-6 R9-7 R10-3 R10-22

Design Guidelines



BICYCLE + PEDESTRIAN PLAN

BIKEWAY SIGNING

The ability to navigate through a town is informed by
landmarks, natural features and other visual cues. Signs
throughout the town should indicate to bicyclists:

- Direction of travel

« Location of destinations

« Travel time/distance to those destinations

These signs will increase users’ comfort and accessibility /9" 7vPes

to the bicycle systems.

Signage can serve both wayfinding and safety purposes
including:

+ Helpingto familiarize users with the bicycle network
+ Helpingusersidentify the bestroutes to destinations

«  Helping to address misperceptions about time and

distance Sign Placement

+  Helping overcome a “barrier to entry” for people
who are not frequent bicyclists (e.g., “interested but
concerned” bicyclists)

A community-wide bicycle wayfinding signage plan
would identify:

«  Sign locations

« Sign type - what information should be included This section includes:

and design features

« Destinations to be highlighted on each sign — key « SignTypes

destinations for bicyclists . Sign Placement

« Approximate distance and travel time to each
destination

Bicycle wayfinding signs also visually cue motorists
that they are driving along a bicycle route and should
use caution. Signs are typically placed at key locations
leading to and along bicycle routes, including the
intersection of multiple routes. Too many road signs
tend to clutter the right-of-way, and it is recommended
that these signs be posted at a level most visible to
bicyclists rather than per vehicle signage standards.
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SIGN TYPES

Description

A bicycle wayfinding system consists of comprehensive
signing and/or pavement markings to guide bicyclists to
their destinations along preferred bicycle routes. There are
three general types of wayfinding signs:

Confirmation Signs

Indicate to bicyclists that they are on a designated bikeway.
Make motorists aware of the bicycle route. This signage
can include destinations and distance/time, but does not
include arrows.

Turn Signs

Indicate where a bikeway turns from one street onto another
street. This signage can be used with pavement markings,
and does include destinations and arrows.

Decisions Signs

Mark the junction of two or more bikeways and informs
bicyclists of the designated bike route to access key
destinations. Destinations and arrows, distances and travel
times are optional but recommended.

Alternative Designs

A customized alternative design may be used to include
pedestrian-oriented travel times, local town logos, and
sponsorship branding.

Discussion

There is no standard color for bicycle wayfinding
signage. Section 1A.12 of the MUTCD establishes
the general meaning for signage colors. Green is the
color used for directional guidance and is the most
common color of bicycle wayfinding signage in the
US, including those in the MUTCD.

—
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BIKE ROUTE

X @% Davis Park

D

BIKE ROUTE

Davis Park
0.3 miles 2 min

Belmont Elementary
0.7 miles 5 min

Beach Access

Country Club

Town Hall

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are similar
to other signs and will need periodic replacement due to
wear.

Additional References
AASHTO. (2012). Guide for the Development of Bicycle

FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.

Design Guidelines
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SIGN PLACEMENT

Guidance

S

igns are typically placed at decision points along

bicycle routes — typically at the intersection of two or
more bikeways and at other key locations leading to

a

nd along bicycle routes.

Confirmation Signs

Every V4 to 2 mile on off-street facilities and every
2 to 3 blocks along on-street bicycle facilities,
unless another type of sign is used (e.g., within
150 ft of a turn or decision sign).

Should be placed soon after turns to confirm
destination(s). Pavement markings can also
confirm that a bicyclist is on a preferred route.

Sacred

College

alnoy aig

ike Route

Discussion
It can be useful to classify a list of destinations for inclusion on the signs based on their relative importance
to users throughout the area. A particular destination’s ranking in the hierarchy can be used to determine
the physical distance from which the locations are signed. For example, primary destinations (such as the
downtown area) may be included on signage up to five miles away. Secondary destinations (such as a transit
station) may be included on signage up to two miles away. Tertiary destinations (such as a park) may be
included on signage up to one mile away.

Decision Signs

Near-side of intersections in advance of a junction

with another bicycle route.

Along a route to indicate a nearby destination.

Turn Signs

Near-side of intersections where bike routes turn
(e.g., where the street ceases to be a bicycle route

or does not go through).

Pavement markings can also indicate the need to
turn to the bicyclist.

Decision
Sign

BIKE ROUTE

Sacred Heart College

0.3 miles 2 min

4= Belmont Central Elm

0.7 miles 5 min

Davis Park
1.5 miles

Confirmation
Sign

BIKE ROUTE

o Turn Sign
] @Q@) Davis Park

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are
similar to other signs and will need periodic replacement
due to wear.

Design Guidelines
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AASHTO. (2012). Guide for the Development of Bicycle Facilities.

FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.
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RETROFITTING EXISTING STREETS TO ADD BIKEWAYS

Most major streets are characterized by conditions
(e.g., high vehicle speeds and/or volumes) for which
dedicated bike lanes are the most appropriate
facility to accommodate safe and comfortable
riding. Although opportunities to add bike lanes
through roadway widening may exist in some
locations, many major streets have physical and
other constraints that would require street retrofit
measures within existing curb-to-curb widths. As
a result, much of the guidance provided in this
section focuses on effectively reallocating existing
street width through striping modifications to
accommodate dedicated bike lanes.

Although largely intended for major streets, these
measures may be appropriate for any roadway
where bike lanes would be the bestaccommodation
for bicyclists.

This section includes:

«  Roadway Widening
+ Lane Narrowing
+ Lane Reconfiguration

«  Parking Reduction

Roadway Widening

Lane Narrowing

Lane Reconfiguration

Parking Reduction

Design Guidelines
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ROADWAY WIDENING

Description

Bike lanes can be accommodated on streets with
excess right-of-way through shoulder widening.
Although roadway widening incurs higher expenses
compared with re-striping projects, bike lanes can
be added to streets currently lacking curbs, gutters
and sidewalks without the high costs of major
infrastructure reconstruction.

4 foot
minimum

Discussion

Guidance
« Guidance on bicycle lanes applies to this
treatment.

«  4foot minimum width when no curb and gutter
is present.

« 6 foot width preferred.

Before

After

Roadway widening is most appropriate on roads lacking curbs, gutters and sidewalks.

Ifitis not possible to meet minimum bicycle lane dimensions, a reduced width paved shoulder can stillimprove
conditions for bicyclists on constrained roadways. In these situations, a minimum of 3 feet of operating space

should be provided.

Materials and Maintenance

The extended bicycle area should not contain any rough
joints where bicyclists ride. Saw or grind a clean cut at the
edge of the travel lane, or feather with a fine mix in a non-
ridable area of the roadway.

Design Guidelines

Additional References
AASHTO. (2012). Guide for the Development of Bicycle Facilities.
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LANE NARROWING

Description Guidance

Lane narrowing utilizes roadway space that exceeds Vehicle lane width:
minimum standards to provide the needed space for . Before: 10-15 feet
bike lanes. Many roadways have existing travel lanes
that are wider than those prescribed in local and
national roadway design standards, or which are not
marked. Most standards allow for the use of 11 foot and

o After: 10-11 feet

Bicycle lane width:
+ Guidance on Bicycle Lanes applies to this

sometimes 10 foot wide travel lanes to create space for treatment.
bike lanes.
Before
24’ Travel/Parking
After
8’ Parking 6’ Bike 10’ Travel
Discussion

Special consideration should be given to the amount of heavy vehicle traffic and horizontal curvature before
the decision is made to narrow travel lanes. Center turn lanes can also be narrowed in some situations to free
up pavement space for bike lanes. AASHTO supports reduced width lanes in A Policy on Geometric Design of
Highways and Streets: “On interrupted-flow operation conditions at low speeds (45 mph or less), narrow lane
widths are normally adequate and have some advantages.”

Materials and Maintenance Additional References

Repair rough or uneven pavement surface. Use bicycle AASHTO. (2012). Guide for the Development of Bicycle Facilities.
compatible drainage grates. Raise or lower existing grates AASHTO. (2004). A Policy on Geometric Design of Highways and
and utility covers so they are flush with the pavement. Streets.
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LANE RECONFIGURATION

Description Guidance

The removal of a single travel lane will generally Vehicle lane width:

provide sufficient space for bike lanes on both sides «  Width depends on project. No narrowing may be
of a street. Streets with excess vehicle capacity needed if a lane is removed.

provide opportunities for bike lane retrofit projects. Bicycle lane width:

« Guidance on Bicycle Lanes applies to this
treatment.

Before
11-12' Travel 11 Travel
After
6’ Bike 10-12’ 10-12' Turn

Travel

Discussion

Depending on a street’s existing configuration, traffic operations, user needs and safety concerns,
various lane reduction configurations may apply. For instance, a four-lane street (with two travel lanes
in each direction) could be modified to provide one travel lane in each direction, a center turn lane, and
bike lanes. Prior to implementing this measure, a traffic analysis should identify potential impacts.

Materials and Maintenance Additional References

Repair rough or uneven pavement surface. Use bicycle AASHTO. (2012). Guide for the Development of Bicycle Facilities.
compatible drainage grates. Raise or lower existing grates FHWA. (2010). Evaluation of Lane Reduction “Road Diet”

and utility covers so they are flush with the pavement. Measures on Crashes. Publication Number: FHWA-HRT-10-053
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PARKING REDUCTION

Description Guidance

Bike lanes can replace one or more on-street parking Vehicle lane width:

lanes on streets where excess parking exists and/ - Parking lane width depends on project. No travel
or the importance of bike lanes outweighs parking lane narrowing may be required depending on the
needs. For example, parking may be needed on only width of the parking lanes.

one side of a street. Eliminating or reducing on-street  Bjcycle lane width:

parking also improves sight distance for bicyclists .  Guidanceon Bicycle Lanesapplies to this treatment.
in bike lanes and for motorists on approaching side

streets and driveways.

Before
20’ Parking/Travel
After
8'Parking. 6’Bike. 10 Travel ) 10" Travel ~ 6'Bike

Discussion

Removing or reducing on-street parking to install bike lanes requires comprehensive outreach to the
affected businesses and residents. Prior to reallocating on-street parking for other uses, a parking study
should be performed to gauge demand and to evaluate impacts to people with disabilities.

Materials and Maintenance Additional References

Repair rough or uneven pavement surface. Use bicycle AASHTO. (2012). Guide for the Development of Bicycle Facilities.
compatible drainage grates. Raise or lower existing grates and AASHTO. (2004). A Policy on Geometric Design of Highways and
utility covers so they are flush with the pavement. Streets.

Design Guidelines
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BIKEWAY SUPPORT AND MAINTENANCE

Bicycle Parking

Bicyclists expect a safe, convenient place to secure
their bicycle when they reach their destination.
This may be short-term parking of 2 hours or less,
or long-term parking for employees, students,

residents, and commuters.

Maintenance

Bicycle Racks

Regular bicycle facility maintenance includes

sweeping,

maintaining a

smooth roadway,

ensuring that the gutter-to-pavement transition
remains relatively flat, and installing bicycle-
friendly drainage grates. Pavement overlays are
a good opportunity to improve bicycle facilities.

Recommended Bikeway Maintenance

Activities

Maintenance
Activity

Inspections

Pavement sweeping/
blowing

Pavement sealing

Pothole repair

Culvert and drainage grate
inspection

Pavement markings
replacement

Signage replacement

Shoulder plant trimming
(weeds, trees, brambles)

Tree and shrub plantings,
trimming

Major damage response
(washouts, fallen trees,
flooding)

Design Guidelines

Sweeping

Frequency

Seasonal - at beginning and
end of Summer

As needed, with higher
frequency in the early
Spring and Fall

5-15years

1 week - 1T month after
report

Before Winter and after
major storms

As needed
As needed

Twice a year; middle of
growing season and early
Fall

1 -3 years . .
This Section Includes:

As soon as possible
«  Bicycle Racks

«  Sweeping



BICYCLE RACKS

Description

Short-term bicycle parking is meant to accommodate
visitors, customers, and others expected to depart
within two hours. It should have an approved standard
rack, appropriate location and placement, and weather
protection. Racks should:

«  Supportthebicycleinatleasttwo places, preventing

it from falling over.

« Allow locking of the frame and one or both wheels
with a U-lock.

« Issecurely anchored to ground.

« Resists cutting, rusting and bending or deformation.

BICYCLE + PEDESTRIAN PLAN

Guidance

2’'minimum from the curb face to avoid‘dooring!

Close to destinations; 50" maximum distance
from main building entrance.

Minimum clear distance of 6'should be provided
between the bicycle rack and the property line.

Locate racks in areas that cyclists are most likely
to travel.

Bicycle shelters include structures with a

l roof that provides weather protection.

[F%)

PARKING

h
—— \\——
D4-3
SWEEPING
Description

Bicyclists often avoid shoulders and bike lanes filled
with gravel, broken glass and other debris; they
will ride in the roadway to avoid these hazards,
potentially causing conflicts with motorists. Debris
from the roadway should not be swept onto sidewalks
(pedestrians need a clean walking surface), nor should
debris be swept from the sidewalk onto the roadway.
A regularly scheduled inspection and maintenance
program helps ensure that roadway debris is regularly
picked up or swept.

A loop may be attached to
retired parking meter posts.

l

2" min I
Avoid fire zones, loading N
zones, bus zones, etc.

Guidance

Establish a seasonal sweeping schedule that
prioritizes roadways with major bicycle routes.

Sweep walkways and bikeways whenever there
is an accumulation of debris on the facility.

In curbed sections, sweepers should pick up
debris; on open shoulders, debris can be swept
onto gravel shoulders.

Pave gravel driveway approaches to minimize
loose gravel on paved roadway shoulders.

Perform additional sweeping in the Spring to
remove debris from the Winter.

Perform additional sweeping in the Fall in areas
where leaves accumulate.

Design Guidelines
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MULTI-USE TRAILS

A multi-use trail (greenway trail) allows for two-way, off-
street bicycle use and also may be used by pedestrians,
skaters, wheelchair users, joggers and other non-
motorized users. These facilities are frequently found in
parks, along rivers, beaches, and in greenbelts or utility
corridors where there are few conflicts with motorized
vehicles. Path facilities can also include amenities such
as lighting, signage, and fencing (where appropriate).

Key features of multi-use trails include:

«  Frequent access points from the local road network.

- Directional signs to direct users to and from the
path.

« Alimited number of at-grade crossings with streets
or driveways.

« Terminating the path where it is easily accessible to
and from the street system.

- Separate treads for pedestrians and bicyclists when
heavy use is expected.

This Section Includes:

«  General Design Practices

«  Trails in River and Utility Corridors
«  Multi-Use Trails along Roadways

« Natural Surface Trails

+  Neighborhood Greenways

+ Local Neighborhood Accessways

Local neighborhood accessways

Design Guidelines

General design practices

Trails in river and utility corridors

Multi-use trails along roadways

Natural surface trails

Neighborhood greenways



General Design Practices

Description

Shared use paths can provide a desirable facility,
particularly for recreation, and users of all skill levels
preferring separation from traffic. Bicycle paths should
generally provide directional travel opportunities not
provided by existing roadways.

Guidance

Width

8 feet is the minimum allowed for a two-way bicycle
path and is only recommended for low traffic
situations.

10 feet is recommended in most situations and will
be adequate for moderate to heavy use.

12 feet is recommended for heavy use situations with
high concentrations of multiple users. A separate
track (5" minimum) can be provided for pedestrian
use.

Clearance

Lateral Clearance: A 2 foot or greater shoulder on both
sides of the path should be provided. An additional
foot of lateral clearance (total of 3') is required by
the MUTCD for the installation of signage or other
furnishings.

Overhead clearance to overhead obstructions should
be 8 feet minimum, with 10 feet recommended.

Striping

When striping is required, use a 4 inch dashed yellow
centerline stripe with 4 inch solid white edge lines.

Solid centerlines can be provided on tight or blind
corners,and on the approaches to roadway crossings.

BICYCLE + PEDESTRIAN PLAN

Terminate the path where it is easily accessible to
and from the street system, preferably at a controlled
intersection or at the beginning of a dead-end street.

8-12'
depending

on usage l

Discussion

The AASHTO Guide for the Development of
Bicycle Facilities generally recommends against
the development of shared use paths along
roadways. Also known as “sidepaths’, these
facilities create a situation where a portion of the
bicycle traffic rides against the normal flow of
motor vehicle traffic and can result in wrong-way
riding when either entering or exiting the path.

Materials and Maintenance

Additional References

Asphalt is the most common surface for bicycle paths. The Flink, C. (1993). Greenways: A Guide to Planning Design and
use of concrete for paths has proven to be more durable over Development.

the long term. Saw cut concrete joints rather than troweled

improve the experience of path users.

Design Guidelines

A-47



A-48

BICYCLE + PEDESTRIAN PLAN

Trails in River and Utility Corridors

Description

Utility and waterway corridors often offer excellent
greenway development and bikeway gap closure
opportunities. Utility corridors typically include
powerline and sewer corridors, while waterway
corridors include canals, drainage ditches, rivers, and
beaches. These corridors offer excellent transportation
and recreation opportunities for bicyclists of all ages
and skills.

Guidance

Greenways in utility corridors should meet or exceed
general design practices. If additional width allows,
wider paths, and landscaping are desirable.

Discussion

Access Points

Any access point to the path should be well-defined
with appropriate signage designating the pathway as
a bicycle facility and prohibiting motor vehicles.

Path Closure

Public access to the greenway may be prohibited

during the following events:

« Canal/flood control channel or other utility
maintenance activities

« Inclement weather or the prediction of storm
conditions

Similar to railroads, public access to flood control channels or canals is undesirable by all parties. Hazardous
materials, deep water or swift current, steep, slippery slopes, and debris all constitute risks for public access.
Appropriate fencing may be required to keep path users within the designated travel way. Creative design of
fencing is encouraged to make the path facility feel welcoming to the user.

Materials and Maintenance

Asphalt is the most common surface for bicycle paths. The use
of concrete for paths has proven to be more durable over the
long term. Saw cut concrete joints rather than troweled improve
the experience of path users.

Design Guidelines

Additional References
AASHTO. (2012). Guide for the Development of Bicycle Facilities.

FHWA. (2009). Manual on Uniform Traffic Control Devices.

Flink, C. (1993). Greenways: A Guide to Planning Design and
Development.



Multi-use Trails Along Roadways

Description

A multi-use trail or path allows for two-way, off-street
bicycle use and also may be used by pedestrians,
skaters, wheelchair users, joggers and other non-
motorized users. These facilities are frequently found
in parks, along rivers, beaches, and in greenbelts or
utility corridors where there are few conflicts with
motorized vehicles.

Along roadways, these facilities create a situation
where a portion of the bicycle traffic rides against the
normal flow of motor vehicle traffic and can result in
wrong-way riding where bicyclists enter or leave the
path.

The AASHTO Guide for the Development of Bicycle
Facilities generally recommends against the
development of multi-use paths directly adjacent to
roadways.

Guidance

« 8 feet is the minimum allowed for a two-way
bicycle path and is only recommended for low
traffic situations.

« 10 feet is recommended in most situations and
will be adequate for moderate to heavy use.

« 12 feet is recommended for situations with high
concentrations of multiple users such as joggers,
bicyclists, and rollerbladers. A separate track (5’
minimum) can be provided for pedestrian use.

« Bicycle lanes should be provided as an alternate
(more transportation-oriented) facility whenever
possible.

Discussion

BICYCLE + PEDESTRIAN PLAN

Pay special attention to the entrance/exit of the path
as bicyclists may continue to travel on the wrong side
of the street.

Crossings should
be stop or yield
controlled

]

A E—

W11-15, W16-9P in
advance of cross
street stop sign

AHEAD

When designing a bikeway network, the presence of a nearby or parallel path should not be used as a reason
to not provide adequate shoulder or bicycle lane width on the roadway, as the on-street bicycle facility will
generally be superior to the “sidepath” for experienced bicyclists and those who are cycling for transportation

purposes.

Materials and Maintenance

Asphalt is the most common surface for bicycle paths. The
use of concrete for paths has proven to be more durable over
the long term. Saw cut concrete joints rather than troweled
improve the experience of path users.

Additional References
AASHTO. (2012). Guide for the Development of Bicycle Facilities.

NACTO. (2012). Urban Bikeway Design Guide. See entry on Raised
Cycle Tracks.

Design Guidelines
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Natural Surface Trails

Description

Sometimes referred to as footpaths or hiking trails,
the natural surface trail is used along corridors that
are environmentally-sensitive but can support bare
earth, wood chip, or boardwalk trails. Natural surface
trails are a low-impact solution and found in areas
with limited development or where a more primitive
experience is desired.

Guidance presented in this section does not include
considerations for bicycle users. Natural surface trails
designed for bicycle users are typically known as
single track trails.

18" to 6' width

9’ vertical
clearance

Discussion

Guidance

Trails can vary in width from 18 inches to 6 feet or
greater; vertical clearance should be maintained
at nine-feet above grade.

Base preparation varies from machine-worked
surfaces to those worn only by usage.

Trail surface can be made of dirt, rock, soil, forest
litter, or other native materials. Some trails use
crushed stone (a.k.a.“crush and run”) that contains
about 4% fines by weight, and compacts with use.

Provide positive drainage for trail tread without
extensive removal of existing vegetation;
maximum slope is five percent (typical).

Trail erosion control measures include edging along the low side of the trail, steps and terraces to contain
surface material, and water bars to direct surface water off the trail; use bedrock surface where possible to

reduce erosion.

Materials and Maintenance
Consider implications for accessibility when weighing op-
tions for surface treatments.

Design Guidelines

Additional References
Flink, C. (1993). Greenways: A Guide to Planning Design and
Development.



Local Neighborhood Accessways

Description

Neighborhood accessways provide residential areas
with direct bicycle and pedestrian access to parks,
trails, greenspaces, and other recreational areas. They
most often serve as small trail connections to and
from the larger trail network, typically having their
own rights-of-way and easements.

Additionally, these smaller trails can be used to
provide bicycle and pedestrian connections between
dead-end streets, cul-de-sacs, and access to nearby
destinations not provided by the street network.

BICYCLE + PEDESTRIAN PLAN

Guidance
«  Neighborhood accessways should remain open to
the public.

« Trail pavement shall be at least 8 wide to
accommodate emergency and maintenance
vehicles, meet ADA requirements and be
considered suitable for multi-use.

«  Trail widths should be designed to be less than &’
wide only when necessary to protect large mature
native trees over 18" in caliper, wetlands or other
ecologically sensitive areas.

« Access trails should slightly meander whenever
possible.

From street or cul-de-sac

8’ wide concrete access

trail from street |

8’ wide asphal{ﬁ
trail I

| 5" minimum

ADA access

Property Line

Discussion

Neighborhood accessways should be designed into new subdivisions at every opportunity and should be
required by City/County subdivision regulations. For existing subdivisions, Neighborhood and homeowner
association groups are encouraged to identify locations where such connects would be desirable. Nearby
residents and adjacent property owners should be invited to provide landscape design input.

Materials and Maintenance

Asphalt is the most common surface for bicycle paths. The
use of concrete for paths has proven to be more durable over
the long term. Saw cut concrete joints rather than troweled
improve the experience of path users.

Additional References
AASHTO. (2012). Guide for the Development of Bicycle Facilities.

FHWA. (2009). Manual on Uniform Traffic Control Devices.

FHWA. (2006). Federal Highway Administration University Course
on Bicycle and Pedestrian Transportation. Lesson 19: Greenways
and Shared Use Paths.

Design Guidelines
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MULTI-USE TRAIL CROSSINGS

At-grade roadway crossings can create potential conflicts between path users and motorists. However, well-
designed crossings can mitigate many operational issues and provide a higher degree of safety and comfort
for path users. This is evidenced by the thousands of successful facilities around the United States with at-grade
crossings. In most cases, at-grade path crossings can be properly designed to provide a reasonable degree
of safety and can meet existing traffic and safety standards. Path facilities that cater to bicyclists can require
additional considerations due to the higher travel speed of bicyclists versus pedestrians.

Consideration must be given to adequate warning distance based on vehicle speeds and line of sight, with the
visibility of any signs absolutely critical. Directing the active attention of motorists to roadway signs may require
additional alerting devices such as a flashing beacon, roadway striping or changes in pavement texture. Signing
for path users may include a standard “STOP” or “YIELD"” sign and pavement markings, possibly combined with
other features such as bollards or a bend in the pathway to slow bicyclists. Care must be taken not to place too
many signs at crossings lest they begin to lose their visual impact.

A number of striping patterns have emerged over the years to delineate path crossings. A median stripe on the
path approach will help to organize and warn path users. Crosswalk striping is typically a matter of local and
State preference, and may be accompanied by pavement treatments to help warn and slow motorists. In areas
where motorists do not typically yield to crosswalk users, additional measures may be required to increase
compliance.

This Section Includes:

+  Marked/Unsignalized Crossings
« Active Warning Beacons

«  Route Users to Existing Signals

« Bridges

«  Boardwalks
Route users to existing signals

Marked/unsignalized crossings Bridges

Active warning beacons Boardwalks

A-52 Design Guidelines



Unsignalized Marked Crossings

Description

An unsignalized marked crossing typically consists of
a marked crossing area, signage, and other markings
to slow or stop traffic. The approach to designing
crossings at mid-block locations depends on an
evaluation of vehicular traffic, line of sight, pathway
traffic, use patterns, vehicle speed, road type, road
width, and other safety issues such as proximity to
major attractions.

When space is available, using a median refuge island
can improve user safety by providing pedestrians and
bicyclists space to perform the safe crossing of one
side of the g{reet at a time.

Crosswalk markings

pedestrian crossing

AHEAD

W11-15,
W16-9P

—

Consider a median ref-
uge island when space is
available

\/

R1-2 YIELD or R1-1 STOP
for path users

Discussion

BICYCLE + PEDESTRIAN PLAN

Guidance

« Refer to the FHWA report, “Safety Effects of
Marked vs. Unmarked Crosswalks at Uncontrolled
Locations” for specific volume and speed ranges
where a marked crosswalk alone may be sufficient.

«  Where the speed limit exceeds 40 miles per hour,
marked crosswalks alone should not be used at
unsignalized locations.

«  Crosswalks should not be installed at locations that
could presentanincreased risk to pedestrians, such
as where there is poor sight distance, complex or
confusing designs, a substantial volume of heavy
trucks, or other dangers, without first providing
adequate design features and/or traffic control
devices.

legally establish midblock

If used, a curb ramp
should be the full
width of the path

Curves in paths help slow path users

Marked crosswalks alone will not make crossings safer, nor will marked crosswalks necessarily result in more
vehicles stopping for pedestrians. Whether or not marked crosswalks are installed, it is important to consider
other pedestrian facility enhancements (e.g. raised median, traffic signal, roadway narrowing, enhanced
overhead lighting, traffic-calming measures, curb extensions, etc.) as needed to improve the safety of the
crossing. These are general recommendations; good engineering judgment should be used in individual cases

for deciding which treatment to use.

Materials and Maintenance
Locate markings out of wheel tread when possible to
minimize wear and maintenance costs.

Additional References
AASHTO. (2012). Guide for the Development of Bicycle Facilities.

FHWA. (2009). Manual on Uniform Traffic Control Devices.
NCDOT. (2012). Complete Streets Planning and Design Guidelines.

Design Guidelines
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Active Warning Beacons

Description
Enhanced marked crossings are unsignalized crossings
with additional treatments designed to increase
motor vehicle yielding compliance on multi-lane or
high volume roadways.
These enhancements include pathway user or sensor
actuated warning beacons, Rectangular Rapid Flash
Beacons (RRFB) shown below, or in-roadway warning
lights.

Rectangular Rapid Flash Beacons (RRFB)

dramatically increase compliance over
conventional warning beacons

<

L |

»

W11-15,
W16-7P

Discussion

Guidance
« Guidance for Unsignalized Marked Crossings
applies.

«  Warning beacons shall not be used at crosswalks
controlled by YIELD signs, STOP signs, or traffic
control signals.

«  Warning beacons shall initiate operation based
on user actuation and shall cease operation at a
predetermined time after the user actuation or,
with passive detection, after the user clears the
crosswalk.

Median refuge islands provide
added comfort and should be
angled to direct users to face
oncoming traffic

Providing secondary instal-
lations of RRFBs on median
islands improves driver

yielding behavior

>

Rectangular rapid flash beacons show the most increased compliance of all the warning beacon enhancement

options.

A study of the effectiveness of going from a no-beacon arrangement to a two-beacon RRFB installation increased
yielding from 18 percent to 81 percent. A four-beacon arrangement raised compliance to 88 percent. Additional
studies of long term installations show little to no decrease in yielding behavior over time.

Materials and Maintenance

Depending on power supply, maintenance of active warning
beacons can be minimal. If solar power is used, signals should
run for years without issue.

Design Guidelines

Additional References
NACTO. (2012). Urban Bikeway Design Guide.

FHWA. (2009). Manual on Uniform Traffic Control Devices.

FHWA. (2008). MUTCD - Interim Approval for Optional Use of
Rectangular Rapid Flashing Beacons (IA-11) NCDOT. (2012). Complete
Streets Planning and Design Guidelines.
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Route Users to Signalized Crossings

Description Guidance
Path crossings within approximately 400 feet of + Path crossings should not be provided within
an existing signalized intersection with pedestrian approximately 400 feet of an existing signalized
crosswalks are typically diverted to the signalized intersection. If possible, route path directly to the
intersection to avoid traffic operation problems when signal.

located so close to an existing signal. For this restriction
to be effective, barriers and signing may be needed
to direct path users to the signalized crossing. If no
pedestrian crossing exists at the signal, modifications
should be made.

Barriers and signing may be
needed to direct shared-use path
users to the signalized crossings

USE =
CROSSWALK

R9-3bP

If possible, route users /’
directly to the signal  »
4

-
-
-
-_——
-

Discussion

In the US, the minimum distance a marked crossing can be from an existing signalized intersection varies from
approximately 250 to 660 feet. Engineering judgement and the context of the location should be taken into
account when choosing the appropriate allowable setback. Pedestrians are particularly sensitive to out of
direction travel and jaywalking may become prevalent if the distance is too great.

Materials and Maintenance Additional References

Municipalities should maintain comprehensive inventories AASHTO. (2012). Guide for the Development of Bicycle Facilities.
of the location and age of bicycle wayfinding signs to allow
incorporation of bicycle wayfinding signs into any asset
management activities.

AASHTO. (2004). Guide for the Planning, Design, and Operation of
Pedestrian Facilities.
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Bridges

Description

Greenway trail bridges are most often used to provide
user access over natural features such as streams and
rivers, where a culvert is not an option or the span
length exceeds 20 feet. The type and size of bridges
can vary widely depending on the greenway trail
and specific site requirements. Bridges often used
for greenway trails include suspension bridges and
prefabricated clear span bridges. When determining
a bridge design for greenway trails, it is important to
consider emergency and maintenance vehicle access.

Greenway trails that are poorly designed through
water features can impact wetlands and streams, and
become conduits for delivering sediments, nutrients,
and pathogens to the watershed. Greenway trails that
cross streams can exhibit bank and streambed erosion
if not properly constructed.

Guidance

«  The clear span width of the bridge should include
2 feet of clearance on both ends of the bridge
approach for the shoulder.

« Bridge deck grade should be flush with adjacent
greenway trail tread elevation to provide a smooth
transition.

« Railing heights on bridges should include a 42
inch minimum guard rail, and 48 inches where
hazardous conditions exist.

Concrete
abutment

Include 2 foot clear-

ance on both sides Rub rail

|

Design Guidelines

A minimum overhead clearance of 10 feet is
desirable for emergency vehicle access. Maximum
opening between railing posts is 4 inches.

A greenway trail bridge should support 10 tons for
10 foot wide greenway trails, and 20 tons for wider
than 10 feet for emergency vehicle access.

Bridges along greenway trails that allow equestrian
use should be designed for mounted unitloadings.

When crossing small headwater streams, align
the crossing as far upstream as possible in the
narrowest section of stream channel to minimize
impact.

Greenway trail drainage features should be
constructed to manage stormwater before the
greenway trail crosses the watercourse (see
Drainage and Erosion guideline).

All abutment and foundation design should be
completed and sealed by a professional structural
engineer licensed in the State of North Carolina.

All greenway trail bridges will require local building
permits, stormwater and land disturbance permits,
floodplain development permits, and FEMA
approval. Length and height of the bridge cords
are governed by the width of the floodway and
impacts to the base flood elevation of streams.

2" between
decking and
toe kick



BICYCLE + PEDESTRIAN PLAN

Boardwalks
Description Guidance
Boardwalks are typically required when crossing - Boardwalk width should be a minimum of 10 feet
wetlands or other poorly drained areas.They are usually when no rail is used. A 12 foot width is preferred in
constructed of wooden planks or recycled material areas with average anticipated use and whenever
planks that form the top layer of the boardwalk. The rails are used.
recycled material has gained popularity inrecentyears « When the height of a boardwalk exceeds 30",
since it lasts much longer than wood, especially in wet railings are required.
conditions. A number of low-impact support systems . |t access by vehicles is desired, boardwalks should
are also available that reduce the disturbance within be designed to structurally support the weight of
wetland areas to the greatest extent possible. a small truck or a light-weight vehicle.
Opportunities exist to Wetland plants and natural
build seating and signage ecological function to be
into boardwalks undisturbed
Shared-use
railings: 54"
abovethe 3T
surface
Pedestrian
railings: 42"
above the -
surface
6" minimum T ) Pile driven wooden
above grade ) I 10° piers or auger piers

Discussion
In general, building in wetlands is subject to regulations and should be avoided.

The foundation normally consists of wooden posts or auger piers (screw anchors). Screw anchors provide
greater support and last much longer.

Materials and Maintenance Additional References

Decking should be either non-toxic treated wood or recycled AASHTO. (2012). Guide for the Development of Bicycle Facilities.
plastic. Cable rails are attractive and more visually transparent
but may require maintenance to tighten the cables if the trail
has snow storage requirements.

FHWA. (2001). Wetland Trail Design and Construction.
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TRAFFIC CALMING MEASURES

Traffic calming is a design approach that seeks to
lower motor vehicle traffic speeds using physical and
visual cues. These tools are typically self-enforcing: the
roadway’s physical conditions influence drivers directly
rather than regulatory devices and enforcement
measures. Traffic calming works best on local streets
with residential areas and highly trafficked commerecial
corridors.

Extensive research shows that slower motorist speeds
reduce overall crash severity and frequency, and
improve comfort of bicyclists and pedestrians along
the street. Slower traffic also tends to reduce roadway
noise, which contributes to overall neighborhood
livability and walking comfort.

Traffic calming measures must include special
considerations for bicyclists. Measures such as
narrowing the roadway may adversely affect bicyclists’
ability to share the road, while introducing vertical or
horizontal deflections to slow traffic may introduce an
unexpected hazard to the cyclist. Conversely, carefully
designed and applied traffic calming measures can
enhance bicyclist safety and access.

This Section Includes:

«  Mini Traffic Circles
. Planted Median Islands

« Chicanes

Design Guidelines

Mini traffic circles

Planted median islands

Chicanes




Mini Traffic Circles

Description

Mini traffic circles are raised, circular islands placed
in the middle of local roadway intersections that
control turning movements and help reduce vehicle
speeds by forcing slow turns in a predictable manner.
Additional benefits include reductions in local air and
noise pollution from the removal of stop -and-go
traffic, as well as visual and environmental benefits of
added landscaping and tree planting opportunities.

Concrete base with mountable curb

Discussion

BICYCLE + PEDESTRIAN PLAN

Guidance
«  Best suited for low-volume, local streets.

« Design must have low turning radii to reduce
vehicular turning speeds, which improves
pedestrian and bicyclist safety.

- Install signage and pavement markings to guide
motorists, pedestrians, and bicyclists through the
allowed turning movments and crossing areas.

+  May be Stop- or Yield- controlled.

Work with emergency service providers when considering mini traffic circles. Traffic circles can also include a
paved apron to accommodate the turning radii of larger vehicles including fire trucks and school buses where

necessary.

Materials and Maintenance

Raised concrete planters provide opportunities to integrate
landscaping or green stormwater features such as bioswales.
Temporary mini traffic circles created with paint and/or
removable raised features can be useful in guaging support
and finalizing design.

Additional References
Ewing & Brown. (2009) U.S. Traffic Calming Manual.

NACTO. (2013) Urban Street Design Guide.
FHWA. (2009). Manual on Uniform Traffic Control Devices.

Design Guidelines
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Planted Median Islands

Description

Planted median islands are horizontal traffic calming
features placed in the center of a street. Planted
median islands increase visual interest and narrow
the street, encouraging drivers to reduce speeds.
They may integrate pedestrian refuge islands and
be paired with other traffic calming features such as
speed humps or textured paving. Width, length, and
the amount of horizontal deflection created will vary
based on context.

:|:10'

20’ long min.

Guidance

Use short median islands on neighborhood streets
to slow trafficand indicate that drivers are entering
a residential area.

Long planted medians may be used on multi-lane
streets as a visual narrowing technique.

Median islands can also be configured as diverters
at intersections (with pedestrian and bicycle
refuges) in situations where volume management
is desired.

R4-7 signage at
both approaches

Shared lane markings pro-

vide guidance on bicyclist

lane positioning
:[6' wide min.

Taper length per MUTCD |

8:1 min. (typ)

Parking prohibited on both sides of street

Discussion

Consider midblock pedestrian refuges where blocks are long and crossing demand is high.

Local plantings can enhance sense of place. Median islands may also incorporate green stormwater infrastructure

such as bioswales and flow-through planters.

Materials and Maintenance

Hardscaping may be used at narrow points or at pedestrian
crossing points. At crossing points, landscaping and tree
limbs should be maintained to allow pedestrian and motorist
visibility.

Design Guidelines

Additional References

NCDOT. (2012). Complete Streets Planning and Design Guidelines.
NACTO. (2013) Urban Street Design Guide.
Ewing & Brown. (2009) U.S. Traffic Calming Manual.



Chicanes

Description

Chicanes introduce horizontal deflections in the
roadway through the use of alternating curb
extensions, edge islands, or parking bays. The intent
of chicanes is to slow traffic speeds thereby increasing
the comfort of pedestrians and bicyclists. They may
also be used to indicate a roadway transition such as
from a commercial corridor to a low-speed residential
area.

W1-5

g
o

«—N\\N\2

1
:[8’ min. 1

1
:Taper length per
1MUTCD 8:1 min. (typ.)

BICYCLE + PEDESTRIAN PLAN

Guidance

OM3-R

"7/

24

Use on low traffic residential streets.

Use a series of at least three curb extensions,
islands, or parking bays to effectively slow
motorists.

Narrowing the roadway to one lane with deflection
angles of 45 degrees may help prevent “straight
line racing.”

Consider leaving a 5-6 foot gap between the curb
and Chicane islands on bicycle boulevards to
facilitate bicyle through movement.

W
o
L
=

—//7.2
«—N\\N\E

20" long min. |

«—N\\\¢

24

[s

Parking prohibited on both sides of street

Discussion

Chicane design must prevent motorists from being able to maintain their speed by cutting across the centerline,
and must ensure that passing motorists do not squeeze cyclists at conflict points. Signage and pavement
markings can reinforce the need for motorists and bicyclists to share the road if no exclusive bicyle pathway is

provided near curbs.

Work with emergency service providers when considering traffic calming or street closures/diverters.

Materials and Maintenance

Raised concrete planters provide opportunities to integrate
landscaping or green stormwater features such as bioswales.
Temporary chicanes created with paint and/or removable
raised features can be useful in guaging support and final-
izing design.

Additional References
NACTO. (2013) Urban Street Design Guide.

Ewing & Brown. (2009) U.S. Traffic Calming Manual.

FHWA. (2009). Manual on Uniform Traffic Control Devices.
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STANDARDS COMPLIANCE

Some of these treatments covered by these guidelines are not directly referenced in the current versions
of the AASHTO Guide or the MUTCD, although many of the elements of these treatments are found within
these documents. An “X” marking in the following table identifies the inclusion of a particular treatment
within the national and state design guides. A “-” marking indicates a treatment may not be specifically
mentioned, but is compliant assuming MUTCD compliant signs and markings are used.

In all cases, engineering judgment is recommended to ensure that the application makes sense for the
context of each treatment, given the many complexities of urban streets.

FHWA
Manual of Guide for the | Urban NCDOT Bicycle
Uniform Development | Bikeway Facilities &
Traffic Control | of Bicycle Design Guide | Planning
Devices (2009) | Facilities (2012) Design
(2012) Guidelines
Signed Shared Roadway X X X
Marked Shared Roadway X X X
Bicycle Boulevard X X
Shoulder Bikeway X X X
Bicycle Lane X X X X
Bike Lanes at Right Turn Only Lanes X X X X
Colored Bike Lanes in Conflict Areas Interim X X
Approval
Granted
Combined Bike Lane/Turn Lane - X
Intersection Crossing Markings X X X
Bicyclists at Single Lane Roundabouts - X
Wayfinding Sign Types X X X X
Wayfinding Sign Placement X X X X
Multi-use Trails/Greenways X X X
Multi-use Trails along Roadways X Discouraged Discouraged
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FUNPINE NESOUNEES

Chapter Contents:

Overview
Federal Funding Sources
State Funding Sources

Local Government Funding
Sources

Private and Non-Profit
Funding Sources

Trail Partnership
Case Studies in
the Carolinas

OVERVIEW

When considering possible funding sources for bicycle and pedestrian projects
in the Town of Southern Shores, it is important to remember that not all
construction activities or programs will be accomplished with a single funding
source. It will be necessary to consider several sources of funding that together
will support full project completion. Funding sources can be used for a variety
of activities, including: programs, planning, design, implementation, and
maintenance. This appendix outlines the most likely sources of funding from
the federal, state, and local government levels as well as from the private and
non-profit sectors. A summary table of funding sources is included on page B-2.
Note that this appendix reflects the funding available at the time of writing.;
Funding amounts, cycles, and the programs themselves may change over time.

FEDERAL FUNDING SOURCES

Federalfundingis typically directed through state agencies to local governments
either in the form of grants or direct appropriations. Federal funding typically
requires a local match of five percent to 50 percent, but there are sometimes
exceptions. The following is a list of possible Federal funding sources that could
be used to support construction of pedestrian and bicycle improvements.

Moving Ahead for Progress in the Twenty-First Century (MAP-21)
The largest source of federal funding for pedestrian and bicycle projects is
the USDOQOT's Federal-Aid Highway Program, which Congress has reauthorized
roughly every six years since the passage of the Federal-Aid Road Act of 1916.
The latest act, Moving Ahead for Progress in the Twenty-First Century (MAP-
21) was enacted in July 2012 as Public Law 112-141. The Act replaces the Safe,
Accountable, Flexible, Efficient Transportation Equity Act — a Legacy for Users
(SAFETEA-LU), which was valid from August 2005 - June 2012.

MAP-21 authorizes funding for federal surface transportation programs
including highways and transit for the 27-month period between July 2012 and
September 2014. It is not possible to guarantee the continued availability of
any listed MAP-21 programs, or to predict their future funding levels or policy
guidance. Nevertheless, many of these programs have been included in some
form since the passage of the Intermodal Surface Transportation Efficiency
Act (ISTEA) in 1991, and thus may continue to provide capital for active
transportation projects and programs.

Funding Resources B-1
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DESIGN/CONSTRUCTION
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PLANNING

FUNDING SOURCE

FEDERAL FUNDING

Transportation Alternatives X X
‘ Surface Transportation Program

Highway Safety Improvement Program
‘ Congestion Mitigation/Air Quality X
FTA Metropolitan Planning Program X
FTA Enhanced Mobility of Seniors and Individuals with Disabilities X
Partnership for Sustainable Communities
Land and Water Conservation Fund

[T < B B

Rivers, Trails, and Conservation Assistance Program
National Scenic Byways Discretionary Grant Program
Federal Lands Transportation Program

Energy Efficiency and Conservation Block Grants

STATE FUNDING

>

NCDOT State Transportation Improvement Program
Incidental Projects

Spot Safety Program

High Hazard Elimination Program

Governor’s Highway Safety Program

[T T T B

Bicycle and Pedestrian Planning Grant Initiative X
Eat Smart, Move More North Carolina Community Grants
The North Carolina Division of Parks and Recreation

The North Carolina Parks and Recreation Trust Fund (PARTF)
Adopt-a-Trail Program

Powell Bill Funds

Community Development Block Grant

Clean Water Management Trust Fund

Safe Routes to School Program

Urban and Community Forestry Grant

[T T T = B T R B

[ I
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DESIGN/CONSTRUCTION
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PLANNING

FUNDING SOURCE

LOCAL FUNDING

Capital Reserve Fund
‘ Capital Project Ordinance
Local Improvement District
‘ Municipal Service District
Tax Increment Financing
‘ Bonds and Loans
Revenue Bonds
‘ General Obligation Bonds (cities, counties, and service districts)
Special Assessment Bonds
‘ State Revolving Fund Loans
Sales Tax X
‘ Property Tax X
Excise Tax
‘ Occupancy Tax
Stormwater Utility Fees
‘ Streetscape Utility Fees
Impact Fees
‘ Exactions
Installment Purchase Financing

[T < T R T T T B I = B I I T < < T < B

‘ In-Lieu-of Fees
PRIVATE/NON-PROFIT FUNDING

‘ The Robert Wood Johnson Foundation ‘ X
North Carolina Community Foundation

‘ Walmart State Giving Program ‘
The Rite Aid Foundation Grant

‘ Z. Smith Reynolds Foundation
Bank of America Charitable Foundation X

MM oK M

‘ Duke Energy Foundation
American Greenways Eastman Kodak Awards X
‘ National Trails Fund
The Conservation Alliance
‘ National Fish and Wildlife Foundation
The Trust for Public Land X
‘ Blue Cross Blue Shield of North Carolina Foundation
Alliance for Biking and Walking Advocacy Advance Grants

LT < T T B B B

‘ Local Trail Sponsors
Corporate Donations

‘ Private Individual Donations
Fundraising/Campaign Drives
‘ Volunteer Work

[T < T T B B B

HoMox M
MM oK M
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In North Carolina, federal monies are administered through the North
Carolina Department of Transportation (NCDOT) and Metropolitan Planning
Organizations (MPOs). Most, but not all, of these programs are oriented toward
transportation versus recreation, with an emphasis on reducing auto trips and
providing inter-modal connections. Federal funding is intended for capital
improvements and safety and education programs, and projects must relate to
the surface transportation system.

There are a number of programs identified within MAP-21 that are applicable to
pedestrian and bicycle projects. These programs are discussed below.

For more information, visit: http://www.fhwa.dot.gov/map21/summaryinfo.cfm

Transportation Alternatives

Transportation Alternatives (TA) is a new funding source under MAP-21
that consolidates three formerly separate programs under SAFETEA-LU:
Transportation Enhancements (TE), Safe Routes to School (SRTS), and the
Recreational Trails Program (RTP). These funds may be used for a variety of
pedestrian, bicycle, and streetscape projects including sidewalks, bikeways,
multi-use paths, and rail-trails. TA funds may also be used for selected education
and encouragement programming such as Safe Routes to School, despite the
fact that TA does not provide a guaranteed set-aside for this activity as SAFETEA-
LU did.

Average annual funds available through TA over the life of MAP-21 equal $814
million nationally, which is based on a two percent set-aside of total MAP-
21 allocations. Note that state DOT’s may elect to transfer up to 50 percent
of TA funds to other highway programs, so the amount listed on the website
represents the maximum potential funding. Remaining TA funds (those monies
not re-directed to other highway programs) are disbursed through a separate
competitive grant program administered by NCDOT. Local governments,
school districts, tribal governments, and public lands agencies are permitted to
compete for these funds.

Each state governor is given the opportunity to “opt out” of the Recreational
Trails Program. However, as of the writing of this plan, only Florida and Kansas
have “opted out” of the RTP. For all other states, dedicated funds for recreational
trails continue to be provided as a subset of TA. MAP-21 provides $85 million
nationally for the RTP.

For the complete list of eligible activities, visit:

http://www.fhwa.dot.gov/environment/transportation_enhancements/
legislation/map21.cfm

For funding levels, visit: http://www.fhwa.dot.gov/MAP21/funding.cfm
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Surface Transportation Program

The Surface Transportation Program (STP) provides states with flexible funds
which may be used for a variety of highway, road, bridge, and transit projects. A
wide variety of pedestrian improvements are eligible, including trails, sidewalks,
crosswalks, pedestrian signals, and other ancillary facilities. Modification of
sidewalks to comply with the requirements of the Americans with Disabilities
Act (ADA) is also an eligible activity. Unlike most highway projects, STP-funded
pedestrian facilities may be located on local and collector roads which are not
part of the Federal-aid Highway System. 50 percent of each state’s STP funds are
allocated by population to the MPOs; the remaining 50 percent may be spentin
any area of the state.

For more information: http://www.fhwa.dot.gov/map21/stp.cfm

Highway Safety Improvement Program

MAP-21 doubles the amount of funding available through the Highway Safety
Improvement Program (HSIP) relative to SAFETEA-LU. HSIP provides $2.4 billion
nationally for projects and programs that help communities achieve significant
reductions in traffic fatalities and serious injuries on all public roads, bikeways,
and walkways. MAP-21 preserves the Railway-Highway Crossings Program
within HSIP but discontinues the High-Risk Rural roads set-aside unless safety
statistics demonstrate that fatalities are increasing on these roads. Bicycle
and pedestrian safety improvements, enforcement activities, traffic calming
projects, and crossing treatments for non-motorized users in school zones are
eligible for these funds.

For more information: http://www.fhwa.dot.gov/map21/hsip.cfm

Congestion Mitigation/Air Quality Program

The Congestion Mitigation/Air Quality Improvement Program (CMAQ)
provides funding for projects and programs in air quality non-attainment and
maintenance areas for ozone, carbon monoxide, and particulate matter which
reduce transportation related emissions. States with no non-attainment areas
may use their CMAQ funds for any CMAQ or STP eligible project. These federal
dollars can be used to build bicycle and pedestrian facilities that reduce travel by
automobile. Purely recreational facilities generally are not eligible. Communities
located in attainment areas who do not receive CMAQ funding apportionments
may apply for CMAQ funding to implement projects that will reduce travel by
automobile.

For more information: http://www.fhwa.dot.gov/map21/cmaq.cfm

Federal Transit Administration Enhanced Mobility of Seniors and
Individuals with Disabilities

This program can be used for capital expenses that support transportation to
meet the special needs of older adults and persons with disabilities, including
providing access to an eligible public transportation facility when the
transportation service provided is unavailable, insufficient, or inappropriate to
meeting these needs.

For more information: http://www.fta.dot.gov/documents/MAP-21_Fact_
Sheet_-_Enhanced_Mobility_of_Seniors_and_Individuals_with_Disabilities.pdf
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Partnership for Sustainable Communities

Founded in 2009, the Partnership for Sustainable Communities is a joint project
of the Environmental Protection Agency (EPA), the U.S. Department of Housing
and Urban Development (HUD), and the U.S. Department of Transportation
(USDOT). The partnership aims to “improve access to affordable housing, more
transportation options, and lower transportation costs while protecting the
environment in communities nationwide.” The Partnership is based on five
Livability Principles, one of which explicitly addresses the need for bicycle
and pedestrian infrastructure (“Provide more transportation choices: Develop
safe, reliable, and economical transportation choices to decrease household
transportation costs, reduce our nation’s dependence on foreign oil, improve air
quality, reduce greenhouse gas emissions, and promote public health”).

The Partnership is not a formal agency with a regular annual grant program.
Nevertheless, it is an important effort that has already led to some new grant
opportunities (including both TIGER | and TIGER Il grants). North Carolina
jurisdictions should track Partnership communications and be prepared to
respond proactively to announcements of new grant programs. Initiatives that
speak to multiple livability goals are more likely to score well than initiatives
that are narrowly limited in scope to pedestrian improvement efforts.

For more information: http://www.sustainablecommunities.gov/
http://www.epa.gov/smartgrowth/partnership/

Resource for Rural Communities: http://www.sustainablecommunities.gov/pdf/
Supporting_Sustainable_Rural_Communities_FINAL.PDF

Land and Water Conservation Fund

The Land and Water Conservation Fund (LWCF) provides grants for planning and
acquiring outdoor recreation areas and facilities, including trails. Funds can be
used for right-of-way acquisition and construction. The program is administered
by the Department of Environment and Natural Resources as a grant program
for states and local governments. Maximum annual grant awards for county
governments, incorporated municipalities, public authorities, and federally
recognized Indian tribes are $250,000. The local match may be provided with
in-kind services or cash.

For more information: http://www.ncparks.gov/About/grants/Iwcf_main.php

Rivers, Trails, and Conservation Assistance Program

The Rivers, Trails, and Conservation Assistance Program (RTCA) is a National
Parks Service (NPS) program providing technical assistance via direct NPS staff
involvement to establish and restore greenways, rivers, trails, watersheds and
open space. The RTCA program provides only for planning assistance—there
are no implementation funds available. Projects are prioritized for assistance
based on criteria including conserving significant community resources,
fostering cooperation between agencies, serving a large number of users,
encouraging publicinvolvement in planning and implementation, and focusing
on lasting accomplishments. This program may benefit trail development in
North Carolina locales indirectly through technical assistance, particularly for
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community organizations, but is not a capital funding source.

For more information: http://www.nps.gov/ncrc/programs/rtca/ or contact the
Southeast Region RTCA Program Manager Deirdre “Dee” Hewitt at (404) 507-
5691

National Scenic Byways Discretionary Grant Program

The National Scenic Byways Discretionary Grants program provides merit-based
funding for byway-related projects each year, utilizing one or more of eight
specific activities for roads designated as National Scenic Byways, All-American
Roads, State scenic byways, or Indian tribe scenic byways. The activities are
described in 23 USC 162(c). This is a discretionary program; all projects are
selected by the US Secretary of Transportation.

Eligible projects include construction along a scenic byway of a facility for
pedestrians and bicyclists and improvements to a scenic byway that will
enhance access to an area for the purpose of recreation. Construction includes
the development of the environmental documents, design, engineering,
purchase of right-of-way, land, or property, as well as supervising, inspecting,
and actual construction.

For more information: http://www.bywaysonline.org/grants/

Federal Lands Transportation Program (FLTP)

The FLTP funds projects that improve access within federal lands (including
national forests, national parks, national wildlife refuges, national recreation
areas, and other Federal public lands) on federally owned and maintained
transportation facilities. $300 million per fiscal year has been allocated to the
program for 2013 and 2014.

For more information: http://www.fhwa.dot.gov/map21/fltp.cfm

Energy Efficiency and Conservation Block Grants

The Department of Energy’s Energy Efficiency and Conservation Block
Grants (EECBG) may be used to reduce energy consumptions and fossil
fuel emissions and for improvements in energy efficiency. Section 7 of the
funding announcement states that these grants provide opportunities for the
development and implementation of transportation programs to conserve
energy used in transportation including development of infrastructure such as
bike lanes and pathways and pedestrian walkways. Although the current grant
period has passed, more opportunities may arise in the future.

For more information: http://www1.eere.energy.gov/wip/eecbg.html
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STATE FUNDING SOURCES

There are multiple sources for state funding of bicycle and pedestrian
transportation projects. However, beginning July 1, 2015, state transportation
funds cannot be used to match federally-funded transportation projects,
according to a law passed by the North Carolina Legislature.

North Carolina Department of Transportation (NCDOT) State
Transportation Improvement Program

The NCDOQOT's State Transportation Improvement Program is based on the
Strategic Transportation Investments Bill, signed into law in 2013. The Strategic
Transportation Investments (STI) Initiative introduces the Strategic Mobility
Formula, a new way to fund and prioritize transportation projects.

The new Strategic Transportation Investments Initiative is scheduled to be fully
implemented by July 1, 2015. Projects scheduled for construction before then
will proceed as scheduled under the current Equity Formula. Projects slated for
construction after that time will be ranked and programed according to the
new formula. The new Strategic mobility formula assigns projects for all modes
into one of three categories: 1) Statewide Mobility, 2) Regional Impact, and 3)
Division Needs. All independent bicycle and pedestrian projects are placed in
the “Division Needs” category, and are ranked using the following criteria:

« Safety

+  Access

«  Demand or density
«  Constructability

«  Benefit/cost ratio

These rankings largely determine which projects will be included in NCDOT's
State Transportation Improvement Program (STIP). The STIP is a federally
mandated transportation planning document that details transportation
planning improvements prioritized by the stakeholders for inclusion in NCDOT's
Work Program over the next 10 years. The STIP is updated every 2 years. The STIP
contains funding information for various transportation divisions of NCDOT,
including, highways, rail, bicycle and pedestrian, public transportation and
aviation.

These rankings largely determine which projects will be included in NCDOT's
State Transportation Improvement Program (STIP). The STIP is a federally
mandated transportation planning document that details transportation
planning improvements prioritized by the stakeholders for inclusion in NCDOT’s
Work Program over the next 10 years. The STIP is updated every 2 years. The STIP
contains funding information for various transportation divisions of NCDOT,
including, highways, rail, bicycle and pedestrian, public transportation and
aviation.

For more information on STIP:
www.ncdot.gov/strategictransportationinvestments/
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To access the STIP: https://connect.ncdot.gov/projects/planning
For more about the STIP process: http://www.ncdot.org/performance/reform/

Incidental Projects

Bicycle and Pedestrian accommodations such as; bike lanes, wide paved
shoulders, sidewalks, intersection improvements, bicycle and pedestrian safe
bridge design, etc. are frequently included as “incidental” features of larger
highway/roadway projects. This is increasingly common with the adoption of
NCDOT's “Complete Streets” Policy.

In addition, bicycle safe drainage grates and handicapped accessible sidewalk
ramps are now a standard feature of all NCDOT highway construction. Most
pedestrian safety accommodations built by NCDOT are included as part of
scheduled highway improvement projects funded with a combination of federal
and state roadway construction funds, and usually with a local match. On-road
bicycle accommodations, if warranted, typically do not require a local match.

“Incidental Projects” are often constructed as part of a larger transportation
project, when they are justified by local plans that show these improvements
as part of a larger, multi-modal transportation system. Having a local bicycle
or pedestrian plan is important, because it allows NCDOT to identify where
bike and pedestrian improvements are needed, and can be included as part of
highway or street improvement project. It also helps local government identify
what their priorities are and how they might be able to pay for these projects.
Under “Complete Streets” local governments may be responsible for a portion
of the costs for bicycle and pedestrian projects.

For more information: http://www.ncdot.gov/bikeped/funding/process/

SPOT Safety Program

The Spot Safety Program is a state funded public safety investment and
improvement program that provides highly effective low cost safety
improvements for intersections, and sections of North Carolina’s 79,000 miles
of state maintained roads in all 100 counties of North Carolina. The Spot Safety
Program is used to develop smaller improvement projects to address safety,
potential safety, and operational issues. The program is funded with state funds
and currently receives approximately $9 million per state fiscal year. Other
monetary sources (such as Small Construction or Contingency funds) can assist
in funding Spot Safety projects, however, the maximum allowable contribution
of Spot Safety funds per project is $250,000.

The Spot Safety Program targets hazardous locations for expedited low cost
safety improvements such as traffic signals, turn lanes, improved shoulders,
intersection upgrades, positive guidance enhancements (rumble strips,
improved channelization, raised pavement markers, long life highly visible
pavement markings), improved warning and regulatory signing, roadside
safety improvements, school safety improvements, and safety appurtenances
(like guardrail and crash attenuators).
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A Safety Oversight Committee (SOC) reviews and recommends Spot Safety
projects to the Board of Transportation (BOT) for approval and funding. Criteria
used by the SOC to select projects for recommendation to the BOT include,
but are not limited to, the frequency of correctable crashes, severity of crashes,
delay, congestion, number of signal warrants met, effect on pedestrians and
schools, division and region priorities, and public interest.

For more information: https://connect.ncdot.gov/resources/safety/Pages/NC-
Highway-Safety-Program-and-Projects.aspx

Powell Bill Funds

Annually, State street-aid (Powell Bill) allocations are made to incorporated
municipalities which establish their eligibility and qualify as provided by G.S.
136-41.1 through 136-41.4. Powell Bill funds shall be expended only for the
purposes of maintaining, repairing, constructing, reconstructing or widening
of local streets that are the responsibility of the municipalities or for planning,
construction, and maintenance of bikeways or sidewalks along public streets
and highways. Beginning July 1, 2015 under the Strategic Transportation
Investments initiative, Powell Bill funds may no longer be used to provide a
match for federal transportation funds such as Transportation Alternatives.

More information: https://connect.ncdot.gov/municipalities/state-street-aid/
Pages/default.aspx

Highway Hazard Elimination Program

The Hazard Elimination Program is used to develop larger improvement projects
to address safety and potential safety issues. The program is funded with 90
percent federal funds and 10 percent state funds. The cost of Hazard Elimination
Program projects typically ranges between $400,000 and $1 million. A Safety
Oversight Committee (SOC) reviews and recommends Hazard Elimination
projects to the Board of Transportation (BOT) for approval and funding. These
projects are prioritized for funding according to a safety benefit to cost (B/C)
ratio, with the safety benefit being based on crash reduction. Once approved
and funded by the BOT, these projects become part of the department’s State
Transportation Improvement Program (STIP).

For more information: https://connect.ncdot.gov/resources/safety/Pages/NC-
Highway-Safety-Program-and-Projects.aspx

Governor’s Highway Safety Program

The Governor’s Highway Safety Program (GHSP) funds safety improvement
projects on state highways throughout North Carolina. All funding is
performance-based. Substantial progress in reducing crashes, injuries, and
fatalities is required as a condition of continued funding. This funding source
is considered to be “seed money” to get programs started. The grantee is
expected to provide a portion of the project costs and is expected to continue
the program after GHSP funding ends. State Highway Applicants must use the
web-based grant system to submit applications.

For more information: http://www.ncdot.org/programs/ghsp/
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Eat Smart, Move More North Carolina Community Grants

The Eat Smart, Move More (ESMM) NC Community Grants program provides
funding to local communities to support their efforts to develop community-
based interventions that encourage, promote, and facilitate physical activity.
The current focus of the funds is for projects addressing youth physical activity.
Funds have been used to construct trails and conduct educational programs.

For more information: http://www.eatsmartmovemorenc.com/Funding/
CommunityGrants.html

The North Carolina Division of Parks and Recreation
The North Carolina Division of Parks and Recreation and the State Trails Program
offer funds to help citizens, organizations and agencies plan, develop and
manage all types of trails ranging from greenways and trails for hiking, biking,
and horseback riding to river trails and off-highway vehicle trails.

For more information: http://www.ncparks.gov/About/grants/main.php

NC Parks and Recreation Trust Fund (PARTF)

The Parks and Recreation Trust Fund (PARTF) provide dollar-for-dollar matching
grants to local governments for parks and recreational projects to serve the
general public. Counties, incorporated municipalities, and public authorities, as
defined by G.S. 159-7, are eligible applicants.

A local government can request a maximum of $500,000 with each application.
An applicant must match the grant dollar-for-dollar, 50 percent of the total cost
of the project, and may contribute more than 50 percent. The appraised value of
land to be donated to the applicant can be used as part of the match. The value
of in-kind services, such as volunteer work, cannot be used as part of the match.

For more information: http://www.ncparks.gov/About/grants/partf_main.php

NC Department of Environment and Natural Resources -
Recreational Trails and Adopt-a-Trail Grants

The State Trails Program is a section of the N.C. Division of Parks and Recreation.
The program originated in 1973 with the North Carolina Trails System Act and
is dedicated to helping citizens, organizations and agencies plan, develop and
manage all types of trails ranging from greenways and trails for hiking, biking
and horseback riding to river trails and off-highway vehicle trails. The Recreation
Trails Program awards grants up to $75,000 per project. The Adopt-A-Trail
Program awards grants up to $5,000 per project.
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Clean Water Management Trust Fund (CWMTF)

This fund was established in 1996 and has become one of the largest sources of
money in North Carolina for land and water protection, eligible for application
by a state agency, local government, or non-profit. At the end of each year, a
minimum of $30 million is placed in the CWMTF. The revenue of this fund is
allocated as grants to local governments, state agencies, and conservation
non-profits to help finance projects that specifically address water pollution
problems. Funds may be used for planning and land acquisition to establish a
network of riparian buffers and greenways for environmental, educational, and
recreational benefits.

For more information: http://www.cwmtf.net/#appmain.htm

Safe Routes to School Program (Managed by NCDOT, DBPT)

Safe Routes to School (SRTS) is a program that enables and encourages children
to walk and bike to school. The program helps make walking and bicycling to
school a safe and more appealing method of transportation for children. SRTS
facilitates the planning, development, and implementation of projects and
activities that will improve safety and reduce traffic, fuel consumption, and air
pollution in the vicinity of schools. The North Carolina Safe Routes to School
Program is supported by federal funds through SAFETEA-LU and MAP-21
legislation. Please note that all SRTS projects “shall be treated as projects on a
Federal-aid system under chapter 1 of title 23, United States Code.” Although no
local matchis required and all SRTS projects are 100% federally funded under the
SAFETEA-LU, agencies are encouraged to leverage other funding sources that
may be available to them, including grant awards, local, state, or other federal
funding. SRTS funds can be used for proposed projects that are within 2 miles
of a school public or private, K-8, in a municipality or in the county jurisdiction.
In response to the Strategic Transportation Investments law of June 2013,
proposed SRTS projects will be considered as part of the Bicycle and Pedestrian
project input with Strategic Prioritization Office for funding consideration. Most
of the types of eligible SRTS projects include sidewalks or a shared-use path.
However, intersection improvements (i.e. signalization, marking/upgrading
crosswalks, etc.), on street bicycle facilities (bike lanes, wide paved shoulders,
etc.) or off-street shared-use paths are also eligible for SRTS funds.

For a more inclusive list, please visit the FHWA SRTS program at:
http://www.fhwa.dot.gov/environment/safe_routes_to_school/overview/

Or contact DBPT/NCDOT at 919.707.2604.
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Urban and Community Forestry Grant

“UEIH cﬂﬂﬂ'{”{ﬂ The North Carolina Division of Forest Resources Urban and Community Forestry
grant can provide funding for a variety of projects that will help toward planning

FOREST and establishing street trees as well as trees for urban open space. The goal is
SER\F[(ZE to |mprove publlc' %Jnderstand'lng of the benefits of p‘reservn.\g eXIStlljlg trge
cover in communities and assist local governments with projects which will
lead to a more effective and efficient management of urban and community
forests. Grant requests should range between $1,000 and $15,000 and must

be matched equally with non-federal funds. Grant funds may be awarded to
any unit of local or state government, public educational institutions, approved
non-profit 501(c)(3) organizations, and other tax-exempt organizations. First-
time municipal applicant and municipalities seeking Tree City USA status are
given priority for funding.

For more about Tree City USA status, including application instructions, visit:
http://ncforestservice.gov/Urban/urban_grant_overview.htm

LOCAL GOVERNMENT FUNDING SOURCES

Municipalities often plan for the funding of pedestrian and bicycle facilities
or improvements through development of Capital Improvement Programs
(CIP). In Raleigh, for example, the greenways system has been developed over
many years through a dedicated source of annual funding that has ranged
from $100,000 to $500,000, administered through the Recreation and Parks
Department. CIPs should include all types of capital improvements (water,
sewer, buildings, streets, etc.) versus programs for single purposes. This allows
municipal decision-makers to balance all capital needs. Typical capital funding
mechanisms include the capital reserve fund, capital protection ordinances,
municipal service district, tax increment financing, taxes, fees, and bonds. Each
category is described below. A variety of possible funding options available to
North Carolina jurisdictions for implementing pedestrian and bicycle projects
are also described below. However, many will require specific local action as a
means of establishing a program, if not already in place.

Capital Reserve Fund

Municipalities have statutory authority to create capital reserve funds for
any capital purpose, including pedestrian facilities. The reserve fund must be
created through ordinance or resolution that states the purpose of the fund,
the duration of the fund, the approximate amount of the fund, and the source of
revenue for the fund. Sources of revenue can include general fund allocations,
fund balance allocations, grants, and donations for the specified use.

Capital Project Ordinances

Municipalities can pass Capital Project Ordinances that are project specific. The
ordinance identifies and makes appropriations for the project.
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Local Improvement District (LID)

Local Improvement Districts (LIDs) are most often used by cities to construct
localized projects such as streets, sidewalks, or bikeways. Through the LID
process, the costs of local improvements are generally spread out among a
group of property owners within a specified area. The cost can be allocated
based on property frontage or other methods such as traffic trip generation.

Municipal Service District

Municipalities have statutory authority to establish municipal service districts, to
levy a property tax in the district additional to the town-wide property tax, and
to use the proceeds to provide services in the district. Downtown revitalization
projects are one of the eligible uses of service districts, and can include projects
such as street, sidewalk, or bikeway improvements within the downtown taxing
district.

Tax Increment Financing

Project Development Financing bonds, also known as Tax Increment Financing
(TIF) is a relatively new tool in North Carolina, allowing localities to use future
gains in taxes to finance the current improvements that will create those gains.
When a public project (e.g., sidewalk improvements) is constructed, surrounding
property values generally increase and encourage surrounding development or
redevelopment. The increased tax revenues are then dedicated to finance the
debt created by the original public improvement project. Streets, streetscapes,
and sidewalk improvements are specifically authorized for TIF funding in
North Carolina. Tax Increment Financing typically occurs within designated
development financing districts that meet certain economic criteria that are
approved by a local governing body. TIF funds are generally spent inside the
boundaries of the TIF district, but they can also be spent outside the district if
necessary to encourage development within it.

Other Local Funding Options
- Bonds/Loans

« Taxes

« Impact fees

+ Exactions

« Installment purchase financing
« In-lieu-of fees

«  Partnerships
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PRIVATE AND NON-PROFIT FUNDING SOURCES

Many communities have solicited greenway funding assistance from private
foundations and other conservation-minded benefactors. Below are several
examples of private funding opportunities available.

Land for Tomorrow Campaign

Land for Tomorrow is a diverse partnership of businesses, conservationists,
farmers, environmental groups, health professionals, and community groups
committed to securing support from the public and General Assembly for
protecting land, water, and historic places. The campaign was successful in
2013 in asking the North Carolina General Assembly to continue to support
conservation efforts in the state. The state budget bill includes about $50 million
in funds for key conservation efforts in North Carolina. Land for Tomorrow works
to enable North Carolina to reach a goal of ensuring that working farms and
forests, sanctuaries for wildlife, land bordering streams, parks, and greenways,
land that helps strengthen communities and promotes job growth, and historic
downtowns and neighborhoods will be there to enhance the quality of life for
generations to come.

For more information: http://www.land4tomorrow.org/

The Robert Wood Johnson Foundation

TheRobertWood Johnson Foundation was established as anational philanthropy
in 1972 and today it is the largest U.S. foundation devoted to improving the
health and health care of all Americans. Grant making is concentrated in four
areas:

«  Toensure that all Americans have access to basic health care at a reasonable cost

«  Toimprove care and support for people with chronic health conditions

«  To promote healthy communities and lifestyles

« To reduce the personal, social and economic harm caused by substance
abuse: tobacco, alcohol, and illicit drugs

For more specific information about what types of projects are funded and how
to apply, visit www.rwjf.org/applications/

North Carolina Community Foundation

The North Carolina Community Foundation, established in 1988, is a statewide
foundation seeking gifts from individuals, corporations, and other foundations
to build endowments and ensure financial security for non-profit organizations
and institutions throughout the state. Based in Raleigh, the foundation also
manages a number of community affiliates throughout North Carolina, that
make grants in the areas of human services, education, health, arts, religion,
civic affairs, and the conservation and preservation of historical, cultural, and
environmental resources. The foundation also manages various scholarship
programs statewide.

For more information: http://nccommunityfoundation.org/
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Walmart State Giving Program

The Walmart Foundation financially supports projects that create opportunities
for better living. Grants are awarded for projects that support and promote
education, workforce development/economic opportunity, health and wellness,
and environmental sustainability. Both programmaticand infrastructure projects
are eligible for funding. State Giving Program grants start at $25,000, and there
is no maximum award amount. The program accepts grant applications on an
annual, state by state basis January 2nd through March 2nd.

Online resource: http://foundation.walmart.com/apply-for-grants/state-giving

Rite Aid Foundation Grants

The Rite Aid Foundation is a foundation that supports projects that promote
health and wellness in the communities that Rite Aid serves. Award amounts
vary and grants are awarded on a one year basis to communities in which
Rite Aid operates. A wide array of activities are eligible for funding, including
infrastructural and programmatic projects.

Online resource: https://www.riteaid.com/about-us/rite-aid-foundation

Z. Smith Reynolds Foundation

This Winston-Salem-based Foundation has been assisting the environmental
projects of local governments and non-profits in North Carolina for many years.
They have two grant cycles per year and generally do not fund land acquisition.
However, they may be able to offer support in other areas of open space and
greenways development.

For more information: www.zsr.org

Bank of America Charitable Foundation, Inc.

The Bank of America Charitable Foundation is one of the largest in the nation.
The primary grants program is called Neighborhood Excellence, which seeks
to identify critical issues in local communities. Another program that applies
to greenways is the Community Development Programs, and specifically the
Program Related Investments. This program targets low and moderate income
communities and serves to encourage entrepreneurial business development.

For more information: www.bankofamerica.com/foundation

Duke Energy Foundation

Funded by Duke Energy shareholders, this non-profit organization makes
charitable grants to selected non-profits or governmental subdivisions. Each

annual grant must have:

« Aninternal Duke Energy business “sponsor”
« Aclear business reason for making the contribution
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The grant program has three focus areas: Environment and Energy Efficiency,
Economic Development, and Community Vitality. Related to this project, the
Foundation would support programs that support conservation, training, and
research around environmental and energy efficiency initiatives.

For more information: http://www.duke-energy.com/community/foundation.asp

American Greenways Eastman Kodak Awards

The Conservation Fund’s American Greenways Program has teamed with the
Eastman Kodak Corporation and the National Geographic Society to award small
grants (5250 to $2,000) to stimulate the planning, design, and development of
greenways. These grants can be used for activities such as mapping, conducting
ecological assessments, surveying land, holding conferences, developing
brochures, producing interpretive displays, incorporating land trusts, and
building trails. Grants cannot be used for academic research, institutional
support, lobbying, or political activities.

For more information: www.conservationfund.org

National Trails Fund

American Hiking Society created the National Trails Fund in 1998, the only
privately supported national grants program providing funding to grassroots
organizations working toward establishing, protecting and maintaining foot
trails in America. 73 million people enjoy foot trails annually, yet many of our
favorite trails need major repairs due to a $200 million backlog of badly needed
maintenance. National Trails Fund grants help give local organizations the
resources they need to secure access, volunteers, tools and materials to protect
America’s cherished public trails. To date, American Hiking has granted more
than $240,000 to 56 different trail projects across the U.S. for land acquisition,
constituency building campaigns, and traditional trail work projects. Awards
range from $500 to $10,000 per project.

Projects the American Hiking Society will consider include:

«  Securing trail lands, including acquisition of trails and trail corridors, and the
costs associated with acquiring conservation easements.

«  Building and maintaining trails which will result in visible and substantial
ease of access, improved hiker safety, and/or avoidance of environmental
damage.

« Constituency building surrounding specific trail projects - including
volunteer recruitment and support.

For more information: http://www.americanhiking.org/national-trails-fund/
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The Conservation Alliance

The Conservation Alliance is a non-profit organization of outdoor businesses
whose collective annual membership dues support grassroots citizen-action
groups and their efforts to protect wild and natural areas. Grants are typically
about $35,000 each. Since its inception in 1989, The Conservation Alliance has
contributed $4,775,059 to environmental groups across the nation, saving over
34 million acres of wild lands.

The Conservation Alliance Funding Criteria:

«  The Project should be focused primarily on direct citizen action to protect
and enhance our natural resources for recreation.

«  The Alliance does not look for mainstream education or scientific research
projects, but rather for active campaigns.

« Al projects should be quantifiable, with specific goals, objectives, and
action plans and should include a measure for evaluating success.

«  The project should have a good chance for closure or significant measurable
results over a fairly short term (one to two years).

« Funding emphasis may not be on general operating expenses or staff
payroll.

For more information: http://www.conservationalliance.com/grants

National Fish and Wildlife Foundation (NFWF)

The National Fish and Wildlife Foundation (NFWF) is a private, non-profit, tax-
exempt organization chartered by Congress in 1984. The National Fish and
Wildlife Foundation sustains, restores, and enhances the Nation’s fish, wildlife,
plants, and habitats. Through leadership conservation investments with public
and private partners, the Foundation is dedicated to achieving maximum
conservation impact by developing and applying best practices and innovative
methods for measurable outcomes.

The Foundation awards matching grants under its Keystone Initiatives to
achieve measurable outcomes in the conservation of fish, wildlife, plants, and
the habitats on which they depend. Awards are made on a competitive basis to
eligible grant recipients, including federal, tribal, state, and local governments,
educational institutions, and non-profit conservation organizations. Project
proposals are received on a year-round, revolving basis with two decision cycles
per year. Grants generally range from $50,000-$300,000 and typically require a
minimum 2:1 non-federal match.

Funding priorities include bird, fish, marine/coastal, and wildlife and habitat
conservation. Other projects that are considered include controlling invasive
species, enhancing delivery of ecosystem services in agricultural systems,
minimizing the impact on wildlife of emerging energy sources, and developing
future conservation leaders and professionals.

For more information: http://www.nfwf.org/pages/grants/home.aspx
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The Trust for Public Land

Land conservation is central to the mission of the Trust for Public Land (TPL).
Founded in 1972, the TPL is the only national non-profit working exclusively to
protect land for human enjoyment and well-being. TPL helps conserve land for
recreation and spiritual nourishment and to improve the health and quality of life
of American communities.

For more information: http://www.tpl.org

Blue Cross Blue Shield of North Carolina Foundation (BCBS)

Blue Cross Blue Shield (BCBS) focuses on programs that use an outcome approach
to improve the health and well-being of residents. The Health of Vulnerable
Populations grants program focuses on improving health outcomes for at-risk
populations. The Healthy Active Communities grant concentrates on increased
physical activity and healthy eating habits. Eligible grant applicants must be
located in North Carolina, be able to provide recent tax forms and, depending on
the size of the non-profit, provide an audit.

For more information: http://www.bcbsncfoundation.org/

Alliance for Biking & Walking: Advocacy Advance Grants

Bicycle and pedestrian advocacy organizations play the most important role in
improving and increasing biking and walking in local communities. Advocacy
Advance Grants enable state and local bicycle and pedestrian advocacy
organizations to develop, transform, and provide innovative strategies in their
communities. With sponsor support, the Alliance for Biking & Walking has awarded
more than $500,000 in direct grants, technical assistance, and scholarships to
advocacy organizations across North America since the Advocacy Advance Grant
program’sinception.In 2009 and 2010, these one-year grants were awarded twice

L]
A I I IO I lce annually to startup organizations and innovative campaigns to dramatically
— for ——

increase biking and walking. The Advocacy Advance Partnership with the League
of American Bicyclists also provides necessary technical assistance, coaching,

Blklng & Wolklng and training to supplement the grants.

For more information, visit www.peoplepoweredmovement.org

Local Trail Sponsors

A sponsorship program for trail amenities allows smaller donations to be received
from both individuals and businesses. Cash donations could be placed into a trust
fund to be accessed for certain construction or acquisition projects associated
with the greenways and open space system. Some recognition of the donors is
appropriate and can be accomplished through the placement of a plaque, the
naming of a trail segment, and/or special recognition at an opening ceremony.
Types of gifts other than cash could include donations of services, equipment,
labor, or reduced costs for supplies.

Corporate Donations
Corporate donations are often received in the form of liquid investments (i.e.
cash, stock, bonds) and in the form of land. Municipalities typically create funds
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to facilitate and simplify a transaction from a corporation’s donation to the given
municipality. Donations are mainly received when a widely supported capital
improvement program is implemented.

Private Individual Donations

Private individual donations can come in the form of liquid investments (i.e. cash,
stock, bonds) or land. Municipalities typically create funds to facilitate and simplify
a transaction from an individual’s donation to the given municipality. Donations
are mainly received when a widely supported capital improvement program is
implemented.

Fundraising/Campaign Drives

Organizations and individuals can participate in a fundraiser or a campaign drive.
It is essential to market the purpose of a fundraiser to rally support and financial
backing. Often times fundraising satisfies the need for public awareness, public
education, and financial support.

Volunteer Work

It is expected that many citizens will be excited about the development of a
greenway corridor. Individual volunteers from the community can be brought
together with groups of volunteers form church groups, civic groups, scout
troops and environmental groups to work on greenway development on special
community workdays. Volunteers can also be used for fund-raising, maintenance,
and programming needs.

TRAIL PARTNERSHIP CASE STUDIES IN THE CAROLINAS

Wilmington/New Hanover County & Blue Cross Blue Shield (BCBS)
BCBSNC and their GO NC! program donated funds to complete the final phase of the 15-mile Gary Shell Cross-

City Trail from Wade Park to the drawbridge at Wrightsville Beach. In addition to completing the trail, other
enhancements include mile markers along the 15-mile trail and five bicycle fix-it stations along the trail. This
partnership came about during development of the WMPO’s Wilmington/New Hanover County Comprehensive
Greenway Plan in 2012. Project contact: Amy Beatty, Superintendent, City of Wilmington Recreation & Downtown
Services, 302 Willard Street, Wilmington, NC 28401; Phone: 910. 341.7855.

Spartanburg, SC & the Mary Black Foundation

The Mary Black Foundation Rail Trail was a collaboration between the Mary Black Foundation, Palmetto
Conservation Foundation, City of Spartanburg, Partners for Active Living, SPATS, and local citizens. It extends
from downtown Spartanburg at Henry Street, between Union and Pine Streets, and continues 2 miles to Country
Club Road. Since its inception there has been buzz about redeveloping the Rail Trail corridor. The commuter and
recreational trail brings together all walks of life, and connects neighborhoods, businesses, restaurants, a school,
a bike shop, the YMCA, a grocery store, and a skate park. As the Hub City Connector segment of the Palmetto
Trail through Spartanburg County, the Rail Trail is an outdoor transportation spine for Spartanburg from which
other projects are expected to spin off. One great example is the first phase of B-cycle bicycle-sharing program
located at the Henry Street trailhead. Project contact: Lisa Bollinger, Spartanburg Area Transportation Study, 366
North Church Street, Suite 700, Spartanburg, SC 29303; Phone: 864-596-3570.

B-20 Funding Resources
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