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Purpose
The Design Book has been developed to share practical solutions for pedestrian
and bicyclist mobility and recreation in Somerset County. Its fourfold purpose
is to envision, guide, inspire, and share a common palette of solutions to help
advance the planning and design of pedestrian and bicyclist mobility networks.
The Design Book supplements the Somerset County WalkBikeHike Framework
Plan with design guidance to advance and implement bicycle and pedestrian
improvements in Somerset County. The Design Book is intended as a resource
for Somerset County Planning, Engineering, and Parks, elected officials, municipalities, planning partners, and the public.

Natirar Park in Far Hills

2

WalkBikeHike Somerset County

Envision

The Design Book illustrates mobility as
envisioned in the WalkBikeHike Somerset
County Plan.

Guide

The Design Book provides technical
guidance rooted in established practices
and derived from national and state-level
published design guidelines.

Inspire

The Design Book should provide
inspiration to local citizens, elected
officials, and professional staff who wish
to advance mobility initiatives in their
jurisdictions.

Common Palette

The Design Book establishes a common
palette of pedestrian and bicycle mobility
appropriate to the context of Somerset
County.

Design Book
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PATTERNS TO REPLICATE

Pedestrian and bicyclist mobility
means getting around the community
on foot or on a bicycle. It enables
people to access jobs, schools,
business districts, public transit,
recreation areas, places of worship,
and any destination without
depending on motor vehicles.

Patterns

At the core of mobility is physical
infrastructure that makes walking and
bicycling convenient and safe. The
motivation to provide and maintain
this infrastructure is rooted in ideals
that contribute to quality of life and a
sense of a place.
This section shares some of the ideals
that make pedestrian and bicyclist
mobility viable, along with examples
of physical infrastructure in Somerset
County – patterns of pedestrian and
bicyclist mobility – that are worth
replicating.
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Patterns
View of Somerset County from
Washington Rock Park
Design Book
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Patterns

Connecting All Ages & Abilities

Main Street in Somerville
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Patterns

Mobility is for everyone, for people of
all ages and abilities. Main Street in
Somerville is a great downtown street.
Design Book
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Patterns

Connecting by Bicycle

A bicycle lane on Cedar Grove Lane is
part of the bicycle network in Franklin.
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Patterns

The continuation of bicycle facilities
through intersections helps make
bicycling a more attractive mobility
option.
Design Book
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Patterns

Connecting Communities

The Peters Brook Greenway connects
the communities of Somerville and
Bridgewater. In Somerville, the
greenway provides an off-road facility
that children use to get to school.
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Patterns

The Queen’s Bridge spans the Raritan
River to connect Bound Brook and South
Bound Brook.
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Patterns

Connecting to Schools

Sidewalk and crosswalk improvements
and maintenance enhance access to
Somerset Intermediate School in North
Plainfield.
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Patterns

A sidepath on Belle Mead-Blawenburg Road
connects to Montgomery High School with a
midblock crosswalk and Rectangular Rapid
Flashing Beacon. (RRFB).
Design Book
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Patterns

Connecting with Downtown

Main Street in Somerville is a great
pedestrian street lined with unique
restaurants, shops, and amenities.
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Patterns

This sidewalk along Main Street in Bound
Brook uses paving, benches, planters,
and trees to create a linear outdoor room
for pedestrians.
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Patterns

Connecting to Jobs and Businesses

The SSG Andrew T. Lobosco Memorial
Bridge spans U.S. Highway 22 to connect
Somerville with Bridgewater Commons.
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Patterns

The sidepath along U.S. Highway
202/206 leads from Somerville to the
Somerset Shopping Center.

Pedestrian and bicyclist bridge connecting
to Bridgewater Commons
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Patterns

Connecting with Transit

A pushbutton-actuated Rectangular
Rapid Flashing Beacon enhances
pedestrian visibility at the crosswalk to
access Somerville Station.
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Patterns

A neckdown (sidewalk extension) on Mine
Brook Road (U.S. 202) in Bernardsville
helps to calm traffic and improve the
crosswalk for pedestrians to access
Bernardsville Station.
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Patterns

Connecting to Parks

At Mountain View Park, a shared use
path is a recreation amenity that
enhances connectivity for all visitors.
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Patterns

At Colonial Park, a Rectangular RapidFlashing Beacon enhances the crosswalk
at Mettlers Lane and prioritizes the park
experience for pedestrians.
Design Book

23

Patterns

Connecting to the Past

The Abraham Staats House in South
Bound Brook is one of the Five Generals
houses and a priority for pedestrian and
bicycle connections.
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Patterns

Interpretive signage along the
sidewalk in Bernardsville explains the
architectural history of Bernardsville
Station.
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Patterns

Connecting Predecessors & Place

A statue along the sidewalk in
Bernardsville honors Millicent
Fenwick, an inspiring resident and
Congresswoman who dedicated her life
to service.
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Patterns

A pocket park in Bound Brook honors
Officer Sam Kriney, who was killed in the
line of duty in 1931.
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Patterns

Connecting to Nature

Washington Valley Park in Bridgewater
offers a rustic trail experience with views
of the Washington Valley Reservoir.
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Patterns

Natirar Park in Far Hills includes trails
mowed through meadow grasses that
can change by season or by year.
Photo Credit: Bill Perry
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Patterns

Connecting Despite Obstacles

The Bedminster Hike & Bikeway includes
a series of ramps and bridges that
enable pedestrians and bicyclists to
comfortably navigate the interchange of
I-287 and U.S. 202/206.
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Patterns

A tunnel through the abutment of the
Lyman Street/John Basilone Memorial
Bridge in Raritan enables pedestrians
and bicyclists to seamlessly access the
park on both sides of the road.
Design Book
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Patterns

Connecting by Repurposing

The Nevius Street Bridge once served
motor vehicle traffic between Raritan
and Hillsborough. With the construction
of the John Basilone Memorial Bridge
in 2005, the Nevius Street Bridge was
reimagined and converted to serve
as a public space and connection for
pedestrians and bicyclists along the
Raritan River Greenway.
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Patterns

Skillman Park in Montgomery was a
state-run medical facility from the 1890s
until it closed in the 1990s and went into
disrepair. The dilapidated buildings
were demolished in 2012 and the former
road network was reimagined and
resurfaced to serve as shared use paths
for pedestrians and bicyclists.

Patterns

Connecting to Green Infrastructure

Example of a biofiltration planter as a
component of the sidewalk in New York City.
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Patterns

Mountain View Park in Hillsborough has
bioretention swales in the parking lot.
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Patterns

Connecting to Tomorrow

Duke Farms in Hillsborough is a showcase for sustainable
technologies related to building and land management,
agriculture, and transportation. It includes a bikeshare
and miles of shared use paths to explore. The solar panel
and electric charging station shown here are located in
Duke Farms.
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Planning for Tomorrow: Smart Zoning
Smart-growth inspired zoning practices can
provide the incentives and results that support
the ongoing buildout and maintenance of
pedestrian and bicyclist mobility networks over
time. Smart zoning strategies related to bicycle
and pedestrian facilities can include:
• Incentive Zoning: Employ market-based
incentives to enhance sidewalks and other
pedestrian infrastructure in new and
redevelopment projects.
• Form-Based Codes: Integrate supportive
infrastructure, such as street furnishings and
pocket parks, into architectural and public
form-based zoning standards.
• Parking Requirements: Where non-motorized
or transit-oriented transportation options
provide convenient access to destinations, the
demand for parking facilities is diminished.

Patterns

For more information on smart zoning, refer to
Somerset County’s Innovative Planning Strategies
study from June 2017.
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Pedestrian Mobility

PEDESTRIAN MOBILITY

Division Street in Somerville is a pedestrian street.
Lined with businesses and restaurants, it is a
vibrant downtown focal point .
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Pedestrian mobility is the ability for people
of all ages and abilities to move around
their communities safely, comfortably, and
conveniently. Good pedestrian mobility enables
people to access their jobs, schools, business
districts, public transit, recreation areas, places of
worship, and any destination without depending
on motor vehicles.
Building upon a “Complete Streets” inclusive
approach, improvements in pedestrian mobility
benefit community members of all ages and
physical abilities, and enable all people to be full
participants in community life.
Pedestrian mobility is built on an infrastructure
of physical components that intersect and
interconnect to form a mobility network. The
principal physical components of the pedestrian
mobility network include:

Sidewalks

Curb Ramps

• Sidewalks
• Curb Ramps
• Crosswalks
• Warning Signs, Signals, and Beacons

Crosswalks
Pedestrian Mobility

A vital consideration for the pedestrian mobility
network is the way it intersects with the roadway
network. The quality of connectivity among
pedestrian facilities is directly affected by the
safety and frequency of intersections with the
roadway network. Well-designed intersections
can improve safety and mobility, enhance public
space, and encourage pedestrian activity as a
viable choice for transportation, recreation, and
access to destinations.

Warning Signs, Signals, and Beacons

Design Book

39

SIDEWALKS
Sidewalks provide the fundamental infrastructure for
pedestrian mobility as a component of the roadway
network and the public right-of-way. As pedestrian access
routes, sidewalks are the primary facility for pedestrians of
all ages and abilities and should provide for a safe, usable,
and continuous network connecting urban, suburban, and
rural communities and destinations.

Typical Application

Pedestrian Mobility

Sidewalks are paved pedestrian access routes that are
provided parallel to roadways within the roadway rightof-way or within a sidewalk easement. Sidewalks vary
in form, material, and width in relation to local context,
density, destinations, and activities. Sidewalks should
be constructed and maintained in areas with existing or
anticipated pedestrian use and in areas of pedestrian
activity where pedestrian needs are not being met.
Sidewalk connections are particularly important for
enabling pedestrians to reach destinations such as schools,
transit stations or bus stops, downtowns, shopping centers,
and employment centers.

Downtown sidewalk along Main Street in Bound Brook

Benefits
• Sidewalks are separated from motor vehicle traffic and
allow pedestrians to travel at their own speed with a
sense of safety
• Sidewalks are designed, constructed, and maintained
to be ADA-accessible and provide mobility and
independence for people of all ages and abilities
• Sidewalks are public space and provide important
opportunities for neighborly interaction, socializing, and
community building
• In a downtown setting, sidewalks provide direct
connections to local business and the frontage space
along the sidewalk is often used as an outdoor extension
of the business
• Sidewalks enhance the character of the locations where
they are installed
Considerations
• The sidewalk network should be as complete as possible
• It is not recommended to have sidewalks on only one
side of the road, but this condition may be acceptable
where appropriate safety and mobility are provided to
serve the population
• Along rural roads with sparse population and
destinations, a sidepath may be considered in place
of a sidewalk with the added benefit of serving both
pedestrians and bicyclists
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Ribbon sidewalk along Amsterdam Drive in Hillsborough
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DOWNTOWN SIDEWALK
Main Street in Somerville

1
2

3

Furnishing Zone
Minimum 2.5’ Wide

Frontage Zone
Minimum 2’ Wide

Pedestrian Zone
Minimum 5’ Wide

Maximum Cross Slope of 2%

1.

The pedestrian zone is reserved for mobility -- it is
the space in the sidewalk that must remain open for
pedestrian travel. The pedestrian zone should be a
minimum of 5 feet wide, free of obstructions, and
have a slip-resistant, level surface to accommodate
pedestrians of all ages and abilities. To maintain ADA
accessibility, no objects should protrude into the
pedestrian zone.

2.

The frontage zone should be a minimum of 2 feet wide
to provide the space necessary for pedestrians to enter
and exit buildings without interrupting the flow in the
pedestrian zone. The frontage zone is the location
where businesses can extend into the sidewalk. Where
space and local regulations permit, the frontage zone is
an opportunity for businesses to provide dining tables,
furnishings, signs, exhibits, and items for sale.

When pavers are used to construct the pedestrian
right-of-way, certain tolerances must be met and
maintained to ensure accessibility. According to the
Interlocking Concrete Pavement Institute, the main
tolerances include:
• Paver Joint Width: 1/16 to 3/16 of an inch
• Surface Flatness: ±3/8 of an inch over 10 feet
• Lippage: Maximum 1/8 of an inch

3.

The furnishing zone provides a buffer from the
adjacent street, an area to access parked cars, and
creates a linear space to locate elements such as:
• Utilities:
• Green Infrastructure
• Street lights
• Street trees
• Hydrants
• Stormwater planters
• Signal/utility poles
• Furnishings:
• Control boxes
• Benches
• Signs
• Receptacles
• Parking Meters
• Bicycle racks
• Planters
• Transit Access/Bus Stops

Design Book
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RECOMMENDED FEATURES

RIBBON SIDEWALK
Robertson Drive in Bedminster

4

2

3
1

Street Buffer

Pedestrian Zone
5’ Recommended
Minimum 4’ Wide

Adjacent Property

Maximum Cross Slope of 2%

RECOMMENDED FEATURES
The pedestrian zone must remain open and free of
obstruction to provide for pedestrian mobility and
travel. Sidewalks should be constructed at least 5 feet
wide. Depending on the expected usage volume, a
minimum width of 4 feet can be acceptable as long as a
5-feet passing area is provided at least every 200 feet.
Where use is expected to be high, a wider paved zone
may be appropriate.

2.

This style of sidewalk is common and appropriate for
a range of contexts, including residential, rural, or
commercial. As such, the adjacent property types
and building setback are variable. Adjacent property
owners are often responsible for maintenance of
the sidewalk including removal of snow and ice and
trimming of vegetation.

Pedestrian Mobility

1.
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3.

Street buffers should be provided anywhere feasible,
typically up to 5 feet wide, or more. Street buffers
create a linear space to locate elements such as:
• Green Infrastructure
• Utilities:
• Street trees
• Street lights
• Stormwater planters
• Hydrants
• Transit Access/Bus Stops
• Signal/utility poles
• Mailboxes
• Control boxes
• Signs

4.

The street buffer provides space for curb ramps to
transition in grade from the level of the sidewalk to the
level of the roadway. When there is no street buffer
and a sidewalk is against the curb, a minimum 5-feet
sidewalk is recommended where feasible.

WalkBikeHike Somerset County

CURB EXTENSIONS
Interim Curb Extension (Conceptual Layout)

Permanent Curb Extension (Conceptual Layout)

From a functional perspective, curb extensions can:
• Add space designated for pedestrians at intersections,
• Reduce the corner radius at intersections (traffic
calming),
• Orient curb ramps to the pedestrian route (eliminating
single curb ramps at the apex),
• Reduce pedestrian crossing distance and exposure, and
• Provide space to reorganize street furnishings, utilities,
and drainage to optimize the sidewalk for pedestrians
Design Book

Increasing pedestrian space must be balanced against the
need for adequate bicycle accommodation along the road.
Curb extensions can be implemented on either an interim
or permanent basis. As an interim consideration, curb
extensions can be delineated through the application of
a textured epoxy surface with an edge stripe, along with
temporary rubber curb or flexible delineators. The interim
approach allows roadway users to evaluate the use of curb
extensions without the expense of full construction. As a
permanent consideration, curb ramps require modification
of the existing curb line and potential modification of
drainage and utility appurtenances.

For more information, consult the State of New Jersey
Complete Streets Design Guide (2017).
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Curb extensions, also known as bulb-outs, bump-outs, or
neckdowns, are extensions of the sidewalk zone into the
street that have traffic calming benefits and enhance the
safety and functionality of sidewalks and crosswalks for
pedestrians. Curb extension design and improvements
are based on the setting there are constructed in.
Curb extensions are an appropriate consideration for
intersections with a high volume of pedestrian crossings, on
roads with on-street parking, where there is a need to slow
and control vehicular turning movements.

CURB RAMPS
Curb ramps are inclined planes that provide access when
there is a transition in grade between the sidewalk and
other elements that may intersect the pedestrian travel
route, such as roads, driveways, parking lots, or shared use
paths. Curb ramps are required to meet ADA standards
and thus provide an essential mobility component to
the sidewalk network for people with disabilities as well
as people with strollers, hand trucks, or other wheeled
conveyances.

Typical Application
According to the Americans with Disabilities Act (ADA)
Standards of 2010, curb ramps are required for the
following:
(1) “Newly constructed or altered streets, roads, and
highways must contain curb ramps or other sloped areas
at any intersection having curbs or other barriers to entry
from a street level pedestrian walkway.”
(2) “Newly constructed or altered street level pedestrian
walkways must contain curb ramps or other sloped areas at
intersections to streets, roads, or highways.”

This directional curb ramp on Main Street in South Bound
Brook provides clear, direct access to the associated
crosswalk.

Pedestrian Mobility

Benefits
• Curb ramps are an essential component of the sidewalk
network that eliminate the barrier that curbs cause at
the edge of roadways. Curb ramps provide access and
mobility to people of all ages and abilities
• Curb ramps can be designed in a number of
configurations to fit within the sidewalk network and
provide access at intersections, mid-block crossings, and
through crossing islands
• Curb ramps can be integrated into the design of curb
extensions, which enhance the quality of pedestrian
space and provide traffic calming benefits
Considerations
• Curb ramps are to be placed at road intersections and
road crossings for optimal alignment with the crosswalk
to direct pedestrians to the best crossing location
• Care should be taken to ensure that utility poles, sign
posts, street furnishings and other components are
appropriately located to maintain the intended clearance
and slope of curb ramps
• Snow and ice should be cleared to maintain the intended
clearance and slope of curb ramps
• Care should be taken to ensure that positive drainage
exists at curb ramps and there are no issues with ponding
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This single curb ramp at the apex of the corner radius
provides entry to the crosswalk but with little directional
guidance. Apex curb ramps are not recommended

WalkBikeHike Somerset County

CURB RAMP

1

4’

2
3

4
5

Image credit: NJDOT Complete Streets Design Guide, page 119.

1.

Curb ramps should be located and oriented in line with
pedestrian access routes and the general pedestrian
path through a crosswalk.
Curb ramps should be generally the same width as
the pedestrian access route on the sidewalk (5-feet
recommended landing, 4-feet minimum).

2.

The maximum slope of a curb ramp should not exceed
8.33%. The cross slope of a curb ramp should not
exceed 2%.
The surface of a curb ramp should be smooth, firm,
and slip-resistant.

3.

When curb ramps have side flares in the walkable area,
the slope of the flare should not exceed 10%. Side
flares are not necessary when curb ramps are adjacent
to grass or furnishings.

Design Book

4.

To alert people with vision impairments of the flush
curb at a roadway crossing, a curb ramp should include
a tactile detectable warning surface, with truncated
domes, in a color that provides high contrast to the
surrounding paving materials. Yellow is the Somerset
County standard color for detectable warning surface.

5.

Design, construction, and maintenance of curb
ramps should ensure that there is no accumulation of
stormwater, snow and ice, or debris where the curb
ramp meets the roadway surface.
The pedestrian access route, which includes the
sidewalk, curb ramp, and crosswalk, should be clear of
drainage grates and utility covers.
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RECOMMENDED FEATURES

MARKED CROSSWALKS
A crosswalk is the portion of the roadway that is designated
for pedestrian crossings. Crosswalks are the locations
where pedestrians leave the sidewalk, enter the roadway,
and the path of pedestrian travel crosses with the path of
motor vehicle travel. Crosswalks can occur at intersections
or mid-block locations.

CONTINENTAL

The continental crosswalk pattern is the Somerset County
standards because it combines the benefits of high visibility,
low maintenance, and meets ADA standards. Parallel stripe
crosswalks are not recommended due to limited visibility by
motorists.

LADDER

(SOMERSET COUNTY STANDARD)

Typical Application
Marked crosswalks should be installed at locations
controlled by traffic signals, stop, or yield signs where
engineering judgement indicates they are needed.
At intersections, crosswalks are implied whether or not they
are marked with a pavement treatment or sign. Marked
crosswalks, therefore, are an improvement that can be
made to alert drivers of crosswalk locations.
Mid-block crosswalks are generally discouraged. When
considered, an engineering study to analyze the proximity
to the nearest existing crosswalks and sight distance to and
from motor vehicle traffic must be conducted. The County
or State may require a resolution from the municipality and
an ordinance allowing the crossing to be established.

ERGONOMIC

PARALLEL STRIPE
(NOT PREFERRED)

A variety of marked crosswalks can be applied to
pedestrian crossings that differ by context and volume.

Pedestrian Mobility

Benefits
• Crosswalks channel pedestrian movement in a
predictable manner across roadways and connect
sidewalk segments to create a complete pedestrian
network
• Marked crosswalks establish legal mid-block crossing
locations
• Effective crosswalk striping improves motorist awareness
of pedestrian crossings locations
Considerations
• Crosswalks should not be provided indiscriminately
• On low-volume, low-speed roadways, marked crosswalk
striping alone is often sufficient
• On higher volume, higher speed roadways, additional
treatments such as pedestrian crossing signs or flashing
beacons may be considered
• Crosswalks are striped 6 feet wide (minimum), 8 feet
wide across County roads, or wider in some downtown
areas
• Paving blocks or other textured surfaces are not
recommended
46
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EXAMPLE CROSSWALK
Mountain Avenue in Somerville

2

3
1

RECOMMENDED FEATURES
1.

The continental crosswalk has 24” white thermoplastic
stripes and 24” spaces between stripes.

2.

A pedestrian crossing warning sign (W11-2) and diagonal
downward pointed arrow plaque (W16-7P,
in fluorescent
2009 Edition
yellow/green color, supplement the marked crosswalk
Figure 2B-2.and
Unsignalized Pedestrian Crosswalk Signs
provide additional warning to motorists of the potential
5
presence of pedestrians.
White thermoplastic striping may be applied in the
statutory no parking zone that extends 25 feet from the
marked crosswalk.

4.

An In-Street Pedestrian Crossing Sign can be
placed on the roadway centerline, but should
not be placed within the crosswalk. Guidance
can be found in Manual on Uniform Traffic
Control Devices (MUTCD) Section 2B.12. (See
the next page for additional information)

R1-5

R1-6

Design Book

R1-5a

R1-5b

5.

4

R1-6a

Page 55

R1-5c

A crossing island, also called a pedestrian refuge
island, may be considered for any long crossing,
especially
R1-9 those 60 feet or longer. This traffic
calming treatment physically narrows the roadway
for motorists, contributing to reduced travel
speeds.R1-9a
It also enables pedestrians to make a
crossing in two stages, helping to reduce exposure
to oncoming motor vehicle traffic.
The legend STATE LAW is optional. A fluorescent
yellow-green background color may be used instead
of yellow for this sign.

A Pedestrian Crossing (W11-2) warning sign may be placed overhead or may be post-mounted with a diagonal
downward pointing arrow (W16-7P) plaque at the crosswalk location where Yield Here To (Stop Here For)
Pedestrians signs have been installed in advance of the crosswalk.
Standard:
06
If a W11-2 sign has been post-mounted at the crosswalk location where a Yield Here To (Stop Here For)
Pedestrians sign is used on the approach, the Yield Here To (Stop Here For) Pedestrians sign shall not be
05
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3.

Veterans Memorial Drive in
Somerville

WARNING SIGNS, SIGNALS, 					
The quality of pedestrian mobility can be enhanced at
crossing locations through the application of signs, signals,
and beacons. Various treatments are available and are
currently in use in Somerset County, including:

Warning Signs

• Warning Signs
• Pedestrian Crossing Warning sign (W11-2)
• In-Street Pedestrian Crosswalk sign (R1-6a)
• Stop Here for Pedestrians sign (R1-5b or R1-5c)
• Signal Enhancements
2009 Edition
Page 55
• Accessible Audible Pedestrian Push Button
Figure 2B-2. Unsignalized Pedestrian Crosswalk Signs
• Pedestrian Signal Head/Countdown Pedestrian Signal
• Leading Pedestrian Intervals (LPIs)
• Beacons
• Pedestrian Hybrid Beacons
A Pedestrian Crossing Warning sign (W11-2) can be
• Flashing Beacon Assemblies
used at unsignalized pedestrian crossings and must be
• Rectangular Rapid-Flashing Beacons (RRFB)
supplemented with a downward arrow plaque (W16-7P).

Guidance can be found in MUTCD Section 2C.50. (Example
from Country Club Road in Bridgewater).

Typical Application

R1-5

Pedestrian Mobility

The primary resource to guide the application of sign,
signal, and beacon treatments to enhance pedestrian
crossings is the MUTCD. This section provides examples of
each treatment, general guidance from the MUTCD, and
reference to the specific section of MUTCD that addresses
the treatment.

R1-5a

R1-5b

R1-5c

An In-Street Pedestrian Crossing sign (R1-6a)
can be used to remind motorists to stop for
pedestrians in crosswalks. The sign can be
R1-9
placed on the roadway
centerline, on a line,
or on a median island. Guidance can be
found in MUTCD Section 2B.12. Somerset
County does not place or maintain these
signs. However, municipalities
may place
R1-9a
the signs (with permission of the County
on County roads) provided the municipality
The legend STATE LAW is optional. A fluorescent
maintains
them.
yellow-green
background color may be used instead

Benefits
• Sign treatments generally improve pedestrian crossings
by indicating crossing locations to motorists
• Signal treatments generally improve the pedestrian
interface with a traffic signal, such that the pedestrian
of yellow for this sign.
R1-6
R1-6a
may engage the signal to cross on an appropriate phase,
05
A Pedestrian Crossing (W11-2) warning sign may be placed overhead or may be post-mounted with a diagonal
or make a sound judgement as to when anddownward
at whatpointing
pacearrow (W16-7P) plaque at the crosswalk location where Yield Here To (Stop Here For)
Pedestrians signs have been installed in advance of the crosswalk.
to cross
Standard:
• Beacon treatments provide a flashing signal
alert
06 to If
a W11-2 sign has been post-mounted at the crosswalk location where a Yield Here To (Stop Here For)
sign
motorists to come to a stop for pedestrians Pedestrians
crossing
theis used on the approach, the Yield Here To (Stop Here For) Pedestrians sign shall not be
placed on the same post as or block the road user’s view of the W11-2 sign.
road
Option:
07

An advance Pedestrian Crossing (W11-2) warning sign with an AHEAD or a distance supplemental plaque

may be used in conjunction with a Yield Here To (Stop Here For) Pedestrians sign on the approach to the
Considerations
same crosswalk.
08
In-Street
Pedestrian Crossing signs and Yield Here To (Stop Here For) Pedestrians signs may be used together
• Each of the treatments described here should
be
applied
at the same crosswalk.
through sound engineering judgement and within
the
Section 2B.12 In-Street and Overhead Pedestrian Crossing Signs (R1-6, R1-6a, R1-9, and R1-9a)
guidelines of the MUTCD
Option:
• All new or replacement pedestrian signal heads
should
01
The
In-Street Pedestrian Crossing (R1-6 or R1-6a) sign (see Figure 2B-2) or the Overhead Pedestrian Crossing
(R1-9 or R1-9a) sign (see Figure 2B-2) may be used to remind road users of laws regarding right-of-way at an
include countdown timers
unsignalized pedestrian crosswalk. The legend STATE LAW may be displayed at the top of the R1-6, R1-6a, R1-9,
and R1-9a signs, if applicable. On the R1-6 and R1-6a signs, the legends STOP or YIELD may be used instead of
the appropriate STOP sign or YIELD sign symbol.

December 2009
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A Stop Here for Pedestrians sign (R1-5b or R1-5c)Sect.instructs
2B.11 to 2B.12
motorists on where to stop for pedestrians in the crosswalk.
It can be used in conjunction with the Pedestrian Crossing
Warning sign (W11-2) and the In-Street Pedestrian Crossing
Sign (R1-6a). Guidance can be found in MUTCD Section
2B.11. (Example on U.S. Route 202/206 in the Pluckemin
section of Bedminster).
WalkBikeHike Somerset County

					 & BEACONS
Signal Enhancements
An Accessible Pedestrian Push Button
can be configured to trigger or extend
the walk phase of a traffic signal. It can
also use audible beaconing to enable
pedestrians with visual impairments to
hear the signal that is located at the far
end of the crosswalk as they cross the
street. Guidance can be found in MUTCD
Section 4E.13 and placement requirements
are listed in the United States Access
Board requirements for the Americans
with Disabilities Act. (Example from
Country Club Road and Garretson Road in
Bridgewater).

Leading Pedestrian Intervals (LPIs) can be
incorporated into traffic signal phasing to
enable pedestrians to cross an intersection
while motor vehicles remain stopped.

Image credit: NACTO Urban Street Design Guide
LPI Phase 1:
Pedestrian Only
Provides a head start for pedestrians
crossing an intersection, typically 3
to 7 seconds ahead of movement by
motor vehicles.
Design Book

LPI Phase 2:
Pedestrians and Motor Vehicles
Motor vehicle traffic is given a green
light to travel through or make turns
through an intersection, yielding to
pedestrian in crosswalks.
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Pedestrian Mobility

A Countdown Pedestrian Signal Head is
required per MUTCD at all signals with a
pedestrian change interval of more than
7 seconds, which would be a minimum
crossing length of 24 feet from curb to
curb. The current MUTCD calculates the
pedestrian change interval with a walking
speed of 3.5 feet per second from curb
to curb (or median). This is not based on
pedestrian volumes, phasing, or school
crossings. (Example from Main Street and
North Bridge Street in Somerville).

Beacons
A Pedestrian Hybrid Beacon warns and
controls motorists at an unsignalized
location to stop their vehicles for
pedestrians to safely cross. Pedestrian
Hybrid Beacons can be considered
for locations where traffic signals are
not warranted but there is a high
volume of pedestrian crossings. A
marked crosswalk must be provided in
conjunction with a Pedestrian Hybrid
Beacon. Guidance is available in MUTCD
Chapter 4F. (Example pedestrian hybrid
beacon in Woodbridge, Middlesex
County, NJ.)

·
·
·
·

A Warning Beacon provides a
supplemental emphasis to Pedestrian
Crossing Warning signs at unsignalized
intersections and midblock crosswalks.
Warning Beacons can be actuated by
pedestrians or bicyclists through use of a
pushbutton, or can be active only during
times when a certain condition exists,
such as school crossings. Guidance
is available in MUTCD Section 4L.03.
(Example schematic drawing from
Somerset County Engineering. Example
beacon in Woodbridge, Middlesex
County, NJ.)

FLASHING BEACON ASSEMBLY (SOLAR)

Pedestrian Mobility

A Rectangular Rapid-Flashing
Beacon (RRFB), much like a Warning
Beacon, is a flashing device to provide
supplemental emphasis to Pedestrian
Crossing Warning signs at unsignalized
intersections and midblock crosswalks.
The RRFB is an actuated device. This
treatment is not included in MUTCD,
but does have Interim Approval status
(IA-21) from the Federal Highway
Administration (FHWA). NJDOT has
obtained an Approved Request for
Interim Approval (IA-21.34) from FHWA
that also applies to local agencies.
(Example from CR-601 between
Montgomery High School and Skillman
Park.)
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ADDITIONAL RESOURCES FOR DETAILED DESIGN GUIDANCE

• 2017 State of New Jersey Complete Streets Design Guide, Chapter 3, NJ Department of Transportation, http://
njbikeped.org/wp-content/uploads/2017/05/Complete-Streets-Design-Guide.pdf
• Part 2 Designing Sidewalks and Trails for Access: Best Practices Design Guide, U.S. Department of Transportation
Federal Highway Administration, September 2001, https://nacto.org/wp-content/uploads/2015/04/designing_
sidewalks_and_trails_access_kirschbaum.pdf
• Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way (PROWAG), U.S. Access Board,
July 26, 2012, https://www.access-board.gov/attachments/article/743/nprm.pdf
• Guide for the Planning, Design, and Operation of Pedestrian Facilities, American Association of State Highway and
Transportation Officials (AASHTO), July 2004
• Manual on Uniform Traffic Control Devices, (MUTCD) 2009 Edition with Revisions No. 1 and 2 Incorporated, dated
May 2012, Chapter 3B, focus on 3B.18, and Chapter 2B.11 and Chapter 2B.50, Federal Highway Administration,
https://mutcd.fhwa.dot.gov/htm/2009r1r2/html_index.htm
• Manual on Uniform Traffic Control Devices, (MUTCD), Interim Approval 21 – Rectangular Rapid-Flashing Beacons at
Crosswalks, March 20, 2018, https://mutcd.fhwa.dot.gov/resources/interim_approval/ia21/index.htm and https://
mutcd.fhwa.dot.gov/resources/interim_approval/ialistreq.htm#ia21.
• Urban Street Design Guide, pp. 37-50, National Association of City Transportation Officials (NACTO), 2013, https://
nacto.org/publication/urban-street-design-guide/street-design-elements/sidewalks/
• Small Town and Rural Multimodal Networks, U.S. Department of Transportation Federal Highway Administration,
Chapter 4, December 2016, https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/small_
towns/fhwahep17024_lg.pdf
• New Jersey Pedestrian Safety Action Plan, NJ Department of Transportation, June 2014, https://www.state.nj.us/
transportation/commuter/pedsafety/pdf/pedestriansafetyactionplan.pdf

Pedestrian Mobility

• New Jersey Bicycle & Pedestrian Master Plan, NJ Department of Transportation, November 2016, https://www.
state.nj.us/transportation/commuter/bike/pdf/bikepedmasterplan2016.pdf

Street trees, planters, and furnishings line the edge of the
sidewalk along Main Street in Somerville.

Design Book
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GREEN INFRASTRUCTURE
The term green infrastructure refers to
established stormwater management practices
that emphasize the use of soil and plants to
enable stormwater infiltration on site, thus
reducing demand on traditional storm drainage
systems. Green infrastructure can reduce
flooding, filter pollutants, and provide aesthetic
benefits.
Somerset County is considering approaches
to green infrastructure where feasible and
appropriate. Although there are many functional
and aesthetic benefits of green infrastructure,
there are also significant costs to be considered,
related to the design, construction, and
maintenance of such systems.
Maintenance is a key consideration to the
long-term effectiveness of green infrastructure.
When considering green infrastructure,
maintenance resources, practices, and
agreements must be established and formalized
early in the planning and design phase in
order to accurately gauge the feasibility and
appropriateness of green infrastructure for a
given location.

The following green infrastructure features are
commonly applied to the mobility system of
sidewalks, streets, and paths.
• Bioretention Planters or Swales are
constructed systems with engineered soil
profiles and inundation-tolerant vegetation
that can be retrofitted in place of existing
sidewalk planters or grass strips. Bioretention
systems can be tied into traditional stormwater
management to handle overflows, if necessary.
• Street Trees help to prevent stormwater from
ever hitting the ground. The also absorb, use,
and release stormwater as part of the process
of transpiration. The street tree canopy
provides shade and keeps paved surfaces cool.
• Pervious Paving Systems are modified forms of
asphalt, concrete, or unit pavers that provide
improved infiltration capacity.

For more information on emerging green infrastructure practices in New Jersey, visit:
Pedestrian Mobility

NJDEP: Green Infrastructure in New Jersey
www.nj.gov/dep/gi/
NJ Future: Mainstreaming Green Infrastructure
www.njfuture.org/issues/environment-and-agriculture/water-sewer/green-infrastructure/
Rutgers Water Resources Program Green Infrastructure Guidance Manual for New Jersey
http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html
NACTO Urban Stormwater Guide
https://nacto.org/publication/urban-street-stormwater-guide/
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GREEN INFRASTRUCTURE FOR SIDEWALKS
By adding bioretention or biofiltration planters
to the streetscape, the sidewalk becomes a
facility for mobility and green infrastructure.
This approach can help to reduce strain on
traditional stormwater management system,
reduce flooding, and filter contaminants. It
also becomes an aesthetic enhancement to the
sidewalk.
However, maintenance is vital consideration, as
plantings, soil, and mulch layer will need to be
maintained both for appearance and to preserve
the functionality of the system.

Bioretention Planter

STREET

SIDEWALK

SUBSOIL

Planting area with
engineered soil profile
captures stormwater for
use by plants and allows
infiltration to subsoil

STREET

Pedestrian Mobility

Biofiltration Planter

SIDEWALK

SUBSOIL

Example of a biofiltration planter as a component of the
sidewalk in New York City

Design Book

Planting area with
engineered soil profile
captures and filters
stormwater before it enters a
perforated pipe tied into the
existing stormwater system
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Bicyclist Mobility

BICYCLIST MOBILITY

Amsterdam Drive in Hillsborough
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roadway is too constrained for a continuous dedicate


Bicyclist mobility is the ability for people to move
around their communities safely, comfortably,
and conveniently on bicycles. Good bicyclist
mobility enables people to access their jobs,
schools, business districts, public transit,
recreation areas, and places of worship without
motor vehicles.
Building upon a “Complete Streets” inclusive
approach, improvements in bicyclist mobility
benefit community members of all ages and
physical abilities, and enable all people to be full
participants in community life.

Shared-lane markings are more appropriate on single
rather than multi-lane roadways.

11' min
with parking

Shared Lane Markings
98

Bicyclist mobility is built on a physical infrastructure of components that function together
and interconnect to form a mobility network.
The principal on-road components of the bicyclist
mobility network envisioned for Somerset County
include:

New Jersey Complete Streets Design Guide

Bicycle Boulevards

• Shared Lane Markings
• Bicycle Boulevards
• Bicycle Lanes
• Buffered Bicycle Lanes

For detailed design guidance on the geometric
design of on-road bicycle facilities, refer to the
AASHTO Guide for the Development of Bicycle
Facilities (2012). For detailed guidance on
striping and signage of on-road bicycle facilities,
refer to the Manual on Uniform Traffic Control
Devices (MUTCD).

Design Book

Bicycle Lanes
Bicyclist Mobility

A vital consideration for a bicyclist mobility
network is the progression of bicycle facilities,
such as bicycle lanes, through intersections.
Well-designed intersections and interchanges can
improve safety and mobility, reduce the Level of
Traffic Stress (LTS) experienced by bicyclists, and
attract more people to bicycling to meet their
everyday needs.

Buffered Bicycle Lanes
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SHARED LANE MARKINGS
Shared lane markings, also called “sharrows,” are pavement
markings that indicate a shared roadway environment for
motor vehicles and bicycles, reinforce the legitimacy of
bicyclists to use the roadway, and alert motorists to the
potential presence of bicyclists. Shared lane markings
are not exclusive bicycle facilities. They are often used
to provide a designated route/connection between other
on-road or off-road bicycle facilities.

Typical Application
Because shared lane markings do not constitute a bicycle
facility, they should not be proactively applied as a means
to conceptualize and build out a bicycle network. Rather,
shared lane markings should be employed secondarily and
strategically as a supporting element in a complete bicycle
network.

Bicyclist Mobility

According to the New Jersey Complete Streets Design Guide,
shared lane markings should only be used on streets with a
speed limit of 25 mph or less and a low traffic volume (less
than 10,000 vehicles per day), such that it is comfortable
for bicyclists to operate in motor vehicle traffic.

Example of shared lane markings on Hamilton Street and
Woodbridge Street in New Brunswick,
Middlesex County, NJ

Benefits
• Through constrained areas where the inclusion of bicycle
facilities is not feasible, shared lane markings provide a
visual connection and route guidance between facilities,
while alerting motorists to the potential presence of
bicyclists
• Assist bicyclists with lateral positioning in the traffic
lane, which can reduce the incidents of dooring in the
presence of on-street parallel parking
• Encourage safe passing of bicyclists by motorists
• Provide a wayfinding element for gaps between bicycle
facilities
• Require no additional roadway space
• Can reduce the incidence of sidewalk riding
• Can reduce the incidence of wrong-way bicycling
Considerations
• Not technically a bicycle facility type and should not be
considered a substitute
• Not effective at reducing Level of Traffic Stress (LTS)
experienced by bicyclists
• Streets with shared lane markings should include traffic
calming measures to reinforce 25 mph speed limits
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Example of shared lane marking in the City of Camden,
Camden County, NJ

WalkBikeHike Somerset County

roadway is too constrained for a continuous dedicated facility.


Shared-lane markings are more appropriate on single-lane
rather than multi-lane roadways.

TYPICAL SHARED LANE MARKING

1

2

11' min
with parking

3

Image credit: NJDOT Complete Streets Design Guide, page 98.

98

New Jersey Complete Streets Design Guide

RECOMMENDED FEATURES
Per the 2017 State of New Jersey Complete Streets
Design Guide,shared lane markings are applicable on
roadways with a speed limit of 25 mph or less, Average
Daily Traffic (ADT) of 10,000 or less, and low truck
volume.

2.

Shared lane markings are applicable on roadways with
or without on-street parallel parking.

3.

On roadways with on-street parallel parking, the
center of the shared lane marking symbol should be
11 feet from the edge of pavement or face of curb. On
roadways without parallel parking, the center of the
shared lane should be at least 4 feet from the edge of
pavement or face of curb (per MUTCD Section 9C.07).

4.

Shared lane marking symbols should be placed
immediately after an intersection and at intervals of
250 feet or less thereafter (per MUTCD Section 9C.07).

Design Book

4

112 inches

Bicyclist Mobility

1.

72 inches

40 inches
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BICYCLE BOULEVARD
Bicycle boulevards are streets with low motor vehicle
speeds and volumes that are enhanced to prioritize bicycle
travel and support interconnected bicycle mobility. The
design enhancements that support bicycle mobility,
comfort, and convenience include the use of signs,
pavement markings, traffic-calming measures, and volume
management techniques. The concept of the bicycle
boulevard has been around since the 1970s and is also
referred to as a neighborhood greenway, neighborhood
bikeway, neighborway, or calmway, among other variations.

Typical Application
Bicycle boulevards are typically recommended on local
streets that have existing low motor vehicles speeds
and volumes and have the potential to enhance bicycle
network connectivity. In quantitative terms, the criteria for
recommending bicycle boulevards include motor vehicle
speeds of 25 mph or less and average daily traffic volumes
less than 2,500.

Bicycle boulevard as depicted in the NACTO Urban
Bikeway Design Guide

Bicyclist Mobility

Benefits
• Can take advantage of existing low-speed, low-volume
local roadways to conceptualize and connect a network
for low-stress bicycle mobility
• Can provide a low-stress, on-road alternative to bicycling
on collector or arterial roadways
• When traffic calming and volume management
techniques are employed for bicyclist mobility, local
neighborhoods can benefit from calm, quiet streets and
reduced cut-through traffic
Considerations
• Can be a portion of an overall bicycle network, but may
not provide the best connectivity to a wide variety of
destinations
• Can require a significant amount of collaboration,
coordination, and agreement from local residents to
arrive at design solutions that balance the needs and
sensitivities of all
• Bicycle boulevards are highly customizable and will
require location-specific design strategies to determine
how the boulevard will tie into other roads, which may or
may not include bicycle facilities, to ensure continuity for
bicyclists and motor vehicles
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Diverter treatment that maintains through travel for
bicyclists but forces motor vehicles to turn (Image source:
Adam Fukushima, San Luis Obispo, CA, from the Small
Town and Rural Design Guide (ruraldesignguide.com).

WalkBikeHike Somerset County

TYPICAL BICYCLE BOULEVARD
RECOMMENDED FEATURES

1
2

1.

Bicycle boulevards emphasize mobility for bicyclists and
accommodate motor vehicle access.

2.

Signage and markings reinforce that the roadway is intended
as a shared street and alert motorists to expect to encounter
and mix safely with bicyclists.

3

Signage can serve more than advisory purposes, and can
be designed as a routing and wayfinding feature to support
bicycle mobility. Shared lane markings can indicate direction
of turns to direct bicyclists along a route.
3.

Volume management treatments, such as diverters, can
maintain motor vehicle access, but discourage use of the
roadway for through-travel. Diverters enable throughtravel for bicyclists, but not for motor vehicles. Volume
management treatments can include:
• Forced turn at intersection
• Channelized right-in/right-out island
• Median island/diverter
Traffic controls will vary at intersections of bicycle boulevards
and other roadways. At unsignalized intersections, bicyclists
will be subject to existing traffic controls and right-of-way.
Line extensions or other treatments can be applied to help to
guide bicyclists through intersections.

4.

5

(Note: New Jersey State Law states, “Pursuant to the
provisions of section 3 of P.L.2004, c.107 (C.39:4-8.11),
a municipality or county may, without the approval of
the commissioner, construct a speed hump on two-lane
residential streets and on one-way residential streets under
municipal or county jurisdiction with a posted speed of
30 mph or less and which have fewer than 3,000 vehicles
per day. The board of directors of any corporation, or the
board of trustees of any corporation or other institution of a
public or semipublic nature not for pecuniary profit, having
control over private roads, may construct or provide for the
construction of a speed hump on any private road subject to
the provisions of Title 39 of the Revised Statutes, pursuant to
P.L.1945, c.284 (C.39:5A-1 et seq.).”
5.

Constructed volume or speed management treatments
present opportunities to integrate green infrastructure, such
as bioretention planters, rain gardens, or street trees.
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• Vertical Deflection:
• Horizontal Deflection:
• Speed humps
• Curb extensions
• Speed tables
• Chicanes
• Speed cushions
• Center islands
• Raised crosswalks
• Neighborhood traffic circles

4
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Speed management treatments, such as curb extensions or
chicanes, slow the speed of motor vehicles by narrowing the
roadway or deflecting the travel path. Speed management
treatments can include:

BICYCLE LANE
Bicycle lanes designate an exclusive space for bicyclists
to operate within a roadway through the application of
pavement markings and signage. Bicycle lanes are on-road
facilities that typically carry bicycle traffic in the same
direction as motor vehicle traffic. They delineate available
road space for bicyclists, allow bicyclists to travel at their
preferred speeds independent of adjacent traffic, and help
to facilitate predictable behavior among bicyclists and
motorists.

Typical Application
Bicycle lanes are typically recommended on roadways with
a posted speed limit of 25 to 35 mph and average daily
traffic of up to 10,000 vehicles, and may be recommended
for roadways with a posted speed limit of 40 mph where
the average daily traffic is relatively low at 2,500 vehicles.
The recommended bicycle lane width is 5 feet (or 4 feet if
no curb is present) per AASHTO guidance.

Bicyclist Mobility

Benefits
• Potential to link bicyclists to origins and destinations
along established routes
• Can be applied to a range of roadway configurations and
functional classifications, including:
• One-way streets or two-way streets
• Local, collector, or arterial roadways depending on
speed and volume
• Streets with or without lane or centerline markings
• Streets that are residential, commercial, downtown,
or rural in character
• Streets with or without on-street parking
• Potential to retrofit existing roadways through application
of pavement markings and signage
• Can complement existing or improved sidewalk networks
to support bicycle and pedestrian mobility along County
roadways
Considerations
• Many roadways with desirable connectivity may have
speed limits or traffic volumes in excess of recommended
guidelines for application of bicycle lanes
• Many roadways with desirable connectivity may not be
wide enough to add bicycle lanes through striping alone
• Although roadway rights-of-way often extend beyond
edges of pavement, it may be expensive, physically
challenging due to grades, utilities, or other features,
or displeasing to adjacent property owners to widen
roadways for the purpose of adding bicycle lanes
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Bicycle Lane on Cedar Grove Lane in Franklin

Bicycle Lane on Amsterdam Drive in Hillsborough

• Roadways with high conflict areas such as major
driveways, high parking turnover, or pedestrian
generators may not be desirable for bicycle lanes
• Special consideration should be given when a bicycle lane
and a bus stop converge along a roadway

WalkBikeHike Somerset County

TYPICAL BICYCLE LANE
1
Bicycle lane
without
on-street
parking

2
11’ Min.
5’ Min.
4’ if no curb

3

Bicycle
lane with
on-street
parking

11’ Min.
5’ Min.
4’ if no curb

Parking

Parking

14.5’ Min.

14.5’ Min.
11’ Min.

11’ Min.

5’ Min.
7’ Preferred

5’ Min.
7’ Preferred

4
Bicycle lane
on one-way
street

Parking

Parking

14.5’ Min.
11’ Min.

7’ Min.

5’ Min.
7’ Preferred

RECOMMENDED FEATURES
The recommended width for a bicycle lane is 5 feet.
When no curb is present, it can be acceptable to
provide a 4-feet wide bicycle lane.

2.

Bicycle lane markings can vary in design and
application. Refer to MUTCD Section 9C.04 for specific
design guidance related to the application of bicycle
lane markings. Colored pavements can be used along
an entire facility, but are best applied only at certain
locations to increase visibility.

3.

The desirable width for a bicycle lane adjacent to
on-street parallel parking is 7 feet, and the minimum
width is 5 feet. When combined, the desirable distance
from the edge of pavement to the edge of the bicycle
lane is 14.5 feet.

Design Book

4.

When provided on a one-way street, the preferred
location for a bicycle lane is the left side of the
roadway. On streets with a high volume of turning
vehicles, particularly right turning vehicles, this
configuration can result in fewer conflicts between
bicyclists and motor vehicles.

Bicyclist Mobility

1.
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BUFFERED BICYCLE LANE
Buffered bicycle lanes are conventional bicycle lanes with
the addition of a striped buffer space to increase separation
of bicyclists from either adjacent traffic or parked cars.
These facilities provide more separation from motor
vehicle traffic and are more effective than conventional
bicycle lanes at reducing the Level of Traffic Stress (LTS)
experienced by bicyclists.
Similar to conventional bicycle lanes, buffered bicycle
lanes typically carry bicycle traffic in the same direction
as motor vehicle traffic, allow bicyclists to travel at their
preferred speeds independent of adjacent traffic, and help
to facilitate predictable behavior among bicyclists and
motorists.

Typical Application

Bicyclist Mobility

Buffered bicycle lanes are typically recommended on
roadways with a posted speed limit of 25 to 35 mph and
average daily traffic of up to 15,000 vehicles, and may be
recommended for roadways with a posted speed limit of
40 mph where the average daily traffic is relatively lower
at 5,000-10,000 vehicles. Buffered bicycle lanes can be
recommended anywhere a conventional bicycle lane is
recommended, assuming the additional space required is
available.

Buffered bicycle lane as depicted in the NJ Complete
Streets Design Guide, p. 93

Benefits
• When the buffer is installed adjacent to traffic, bicyclists
feel a greater sense of separation from motor vehicles
• When the buffer is installed adjacent to parking, bicyclists
are better protected from dooring crashes
• Buffer spaces allow for passing among bicyclists without
entering the motor vehicle travel lane
• Buffered bicycle lanes are perceived as safer than
conventional bicycle lanes and can encourage increased
bicycle use
Considerations
• Many roadways with desirable connectivity may have
paved roadbeds insufficiently wide to add bicycle lanes
through striping alone
• Although roadway rights-of-way often extend beyond
edges of pavement, it may be expensive, physically
challenging due to grades, utilities, or other feature,
or displeasing to adjacent property owners to widen
roadway for the purpose of adding bicycle lanes
• Roadways with high conflict areas such as major
driveways, high parking turnover, or pedestrian
generators may not be desirable for buffered bicycle
lanes
62

Example of a buffered bicycle lane in the City of Camden,
Camden County, NJ

• Buffers are typically striped across private driveways,
and skipped across public road intersections
• Special consideration should be given when a buffered
bicycle lane and a bus stop converge along a roadway

WalkBikeHike Somerset County

TYPICAL BUFFERED BICYCLE LANE
1
Buffered
bicycle lane
without
on-street
parking

2
11’ Min.
5’ Min.
(4’ if no curb)

Buffered
bicycle lane
with on-street
parking - buffer
next to travel
lane

11’ Min.

1.5’ Min., 3’ Preferred

5’ Min.
(4’ if no curb)

3
Parking

Parking
11’ Min.

7’ Min.
5’ Min.

11’ Min.

7’ Min.
5’ Min.

1.5’ Min., 3’ Preferred

3
Buffered
bicycle lane
with on-street
parking - buffer
next to parking
lane

Parking

Parking

7’ Min.
1.5’ Min., 3’ Preferred

11’ Min.

11’ Min.

5’ Min.

7’ Min.
5’ Min.

1.5’ Min., 3’ Preferred

4
Parking

Parking
11’ Min.

7’ Min.
5’ Min.

7’ Min.

1.5’ Min., 3’ Preferred

RECOMMENDED FEATURES
1.

The recommended width for a buffered bicycle lane is 5
feet with a 3-feet buffer. When no curb is present, it can
be acceptable to provide a 4-feet wide bicycle lane. The
recommended width of a buffer is 3 feet, and the minimum
width is 1.5 feet.

2.

Bicycle lane markings can vary in design and application.
Refer to the MUTCD Section 9C.04 for specific design
guidance related to bicycle lane markings. Colored
pavements are best applied only at certain locations to
increase visibility.
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3.

On roadways with on-street parking, the buffer can be
placed adjacent to the travel lane or the parking lane. The
typical application is to buffer the travel lane to increase
bicyclist comfort.

4.

When provided on a one-way street, the preferred
location for a buffered bicycle lane is the left side of the
roadway. The preferred location of the buffer is adjacent
to the travel lane.
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Buffered
bicycle lane
on one-way
street

INTERSECTIONS
Bicycle network connectivity improve when bicycle facilities
are carried through intersections. This can reduce bicyclist
stress, improve safety, and make bicycling a more attractive
mobility option.

Two Decades of Evolving Design Guidance

Nationally, there has been significant growth in the volume
and sophistication of bicycle facilities over the past 20
years. Much of this can be attributed to improvements
in information sharing and design guidance from the
American Association of Highway and Transportation
Officials (AASHTO) and the National Association of City
Transportation Officials (NACTO).
When considering design treatments for bicycle facilities
through intersections, planners, engineers, and officials
should bear in mind the following in regard to published
design guidance:
Intersections are highly variable and no single source
can address all scenarios. Design guidance from
AASHTO and NACTO can inform intersection design
for bicycle facilities, but there will be considerations,
decisions, trade-offs, and applications of engineering
judgement that will have to be made as individual
intersections are conceptualized and designed.

•

Guidance from both
AASHTO and NACTO is
recognized and supported
by the Federal Highway
Administration (FHWA).
The FHWA expressed
such in Memorandum
HEPH-10, dated August
20, 2013, which states:
“The.. (AASHTO) bicycle
and pedestrian design
guides are the primary
national resources for
FHWA Memo HEPH-10 on
planning, designing, and
Design Flexibility, 2013
operating bicycle and
pedestrian facilities. The
NACTO Urban Bikeway Design Guide builds upon the
flexibilities provided in the AASHTO guides, which can
help communities plan and design safe and convenient
facilities for pedestrian and bicyclists. FHWA supports
the use of these resources to further develop
nonmotorized transportation networks, particularly in
urban areas.”

Bicyclist Mobility

•

The following section provides a brief overview of select
bicycle intersection treatments that may have utility in
Somerset County.
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Including Revision 1 dated May 2012
and Revision 2 dated May 2012

AASHTO Bike Guide, 1999
MUTCD, 2009

NACTO Urban Bikeway
Design Guide, 2010

AASHTO Bike Guide, 2012

Don’t Give Up
at the Intersection
Designing All Ages and Abilities
Bicycle Crossings

NACTO Urban Bikeway
Design Guide, 2014

May 2019

NACTO Intersections, 2019

Next Edition of AASHTO
Bike Guide expected in
2019 or 2020
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Bicycle Lane on Intersection Approach

1

Optional dotted line 50-200’ in
advance of crosswalk

A fundamental consideration for a bicycle lane on approach
to an intersection is the potential for conflict with motor
vehicles making right turns.
1.

At intersections where there is not a dedicated
right-turn lane for motor vehicles, the potential for
conflict between bicyclists and right-turning motorists
occurs within the intersection. In advance of the
intersection, a dotted line may be applied to the left
edge of the bicycle lane as a reminder that merging or
turning movements can be expected in this area. The
application of a dotted line is optional; when applied, it
should begin 50-200 feet in advance of the crosswalk.

2-3. When there is a right-turn-only lane, the bicycle lane
should be placed to the left of the exclusive right-turn
lane. This is known as a Through Bicycle Lane. Dotted
lane lines should be applied on both sides of the
bicycle lane. Right-turning motor vehicles are required
to yield to bicyclists at the entrance to the rightturn-only lane. The dotted lines indicate to the bicyclist
that a merging or turning movement may be expected.
A “BEGIN RIGHT TURN LANE YIELD TO BIKES” (MUTCD
#R4-4) sign may be used to indicate to motorists the
obligation to yield.

Solid line on
departure

2

Dotted lines in advance of
intersection

3

Dotted lines in advance of
intersection

R4-4 Sign

Bicyclist Mobility

Combined Bicycle Lane/Turn Lane
In some scenarios, a bicycle lane may be added to a roadway that
has exclusive right-turn lanes at intersections. The roadway would
be expected to have sufficient space for a bicycle lane along its
length, except at intersections, due to the need for a dedicated
right-turn lane.
As a solution, a Combined Bicycle Lane/Turn Lane places a
suggested bike lane within the inside portion of the right-turn lane
to guide the positioning of the bicyclist.
Image credit: NACTO
Suggested bicycle lane

Design Book

The design treatment provides a solution to a potentially common
issue; however it is not specifically listed (nor is it precluded) in
the MUTCD or AASHTO. The NACTO Urban Bikeway Design Guide
provides additional information on the application of this treatment
and identifies locations in the United States where it is installed.
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Line Extensions Through Intersections
Line extensions through intersections (or intersection
crossing markings) indicate the intended path for bicyclists
through intersections. This reinforces that bicyclists moving
through an intersection have priority over turning vehicles,
makes bicycling movements more predictable, and reduces
bicyclist stress.

Line extensions can be applied specifically to bicycle lane
through intersections, or to bicycle lanes and motor vehicle
lanes. An example of line extensions for a bicycle lane in
New Jersey is provided to the right, at the Intersection of
North Broad Street and East Hanover Street in Trenton.
Signal Phasing Strategy
Further
guidance on the application of Line Extensions
Through
Intersections
is available
through
theTurn
NACTO
Leading
Bike Interval
(LBI) & Lagging
Left
Urban
Bikeway
Design
Guide.
A leading bike interval gives people on bikes a head start in front of turning vehicles, providing a priority

position in the right of way. The leading pedestrian interval (LPI), which can accompany the LBI, is a proven
measure to reduce serious crashes and injuries for pedestrians.34 Bike signal heads or “Bikes Use Pedestrian
Signal” plaques may be used to provide LBIs in some jurisdictions. This use of a bike-symbol signal is
considered experimental under MUTCD Interim Approval IA-16.22.35

Image credit: NACTO
N. Broad St.

The general application of line extension is explained
in MUTCD Section 3B.08.03: “Where highway design or
reduced visibility conditions make it desirable to provide
control or to guide vehicles through an intersection or
interchange, such as at offset, skewed, complex, or multilegged intersections, on curved roadways, where multiple
turn lanes are used, or where offset left turn lanes might
cause driver confusion, dotted line extension markings
consisting of 2-feet line segments and 2- to 6-feet gaps
should be used to extend longitudinal line markings
through an intersection or interchange area.”

er St.
E. Hanov

Example of Line Extensions in Trenton, New Jersey.

On two-way streets with signalized left turns, bike and through/right motor vehicles should generally be
given the first phase, with right turns yielding to bikes and pedestrians. Left turns are then accommodated
in a dedicated phase after oncoming bikes receive a red signal, to reduce bike-left turn conflicts and
pedestrian-left turn conflicts.

Phase A

Phase B

Phase C

Signal Timing and Lead Phases

Bicyclist Mobility

At signalized intersections, there is potential
to improve safety and service for bicyclists and
pedestrians by modifying signal timing and phases.
A Leading Bike Interval (LBI) gives bicyclists a green
light to advance through an intersection ahead
of motor vehicles, thus reducing potential for
conflict with turning vehicles. A Leading Pedestrian
Interval (LPI), likewise, enables pedestrians to
cross an intersection while motor vehicles remain
stopped.
Further guidance on the application of lead phases
and other types of signal enhancements is available
through the NACTO Urban Bikeway Design Guide,
NACTO Urban Bikeway Design Guide, and NACTO
Don’t Give Up at the Intersection.

Example
of signal phasing with combined Leading Bike Interval
32
and Leading Pedestrian Interval. Image credit: NACTO
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INTERSECTION TREATMENTS WITH INTERIM APPROVAL STATUS
The design treatments listed on this page have interim approval status from the Federal Highway Administration (FHWA).
Per FHWA rules, “Any jurisdiction that wishes to use a device or application that has received Interim Approval must submit
a written request to the FHWA, Director of the Office of Transportation Operations.” More information is available at
https://mutcd.fhwa.dot.gov/res-interim_approvals.htm.

Bike Box
Bike Boxes are applicable to signalized intersections. Bike
boxes are designated areas at the head of a traffic lane for
bicyclists to get ahead of motor vehicles queuing at a red
traffic signal. Bike boxes make bicyclists more visible at
intersections, enable them to get ahead of motor vehicle
traffic and avoid j-hook crashes, and make left turns more
efficiently.

Image credit: NACTO

Further guidance on the application of Bike Boxes is
available through the NACTO Urban Bikeway Design Guide.
Bike Boxes have Interim Approval Status from FHWA
(#IA-18). Any jurisdiction wishing to use Bike Boxes must
obtain approval from FHWA.

Two-Stage Turn
Two-Stage Turns assist bicyclists in making left turns
at signalized intersections or multi-lane intersections.
Two-stage turns provide bicyclists with a designated
queuing space from which to make a left turn either
in phase with a signal or during an appropriate gap in
oncoming traffic.
Further guidance on the application of two-stage turns is
available through the NACTO Urban Bikeway Design Guide.
Two-stage turns have Interim Approval Status from FHWA
(#IA-20). Any jurisdiction wishing to use Two-Stage Turns
must obtain approval from FHWA.
Image credit: NACTO

Colored Bicycle Facilities
Colored Bicycle Facilities increase visibility, identify conflict
areas, and reinforce the presence of bicyclists. Colored
pavements are best applied only at strategic locations to
increase visibility.
Further guidance on the application of colored bicycle
facilities is available through the NACTO Urban Bikeway
Design Guide. Colored bicycle facilities have Interim
Approval Status from FHWA (#IA-14). Any jurisdiction
wishing to use Colored Bicycle Facilities must obtain
approval from FHWA.
Image credit: NACTO
Design Book
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INTERCHANGES
At grade-separated highway interchanges, bicycle lanes can
traverse on- and off-ramps through application of dashed
lines. This will guide the positioning of bicyclists and alert
motor vehicle operators.

In general, the design of interchanges should encourage
or require motor vehicles to yield or stop. This means
eliminating free-flow movements in favor of signal or stop
controls.
These treatments can mitigate conflicts but do not
guarantee a low-stress bicycle accommodation.

2

3

Bicycle Lane Through
Right Turn On-Ramp

Bicycle lane continues
through with dashed
line along left side of
right-turn lane.

A right-turn lane should
be added for motorists to
access the on ramp.

1
4

Bicycle Lane Through

3 Left Turn Off-Ramp

2

1

Bicycle Lane Through
Right Turn Off-Ramp

Bicyclist Mobility

Motorists exiting the
highway should be
controlled by a signal, stop,
or yield sign. Free-flowing
movement should not be
allowed.

Motorists exiting the
highway controlled by a
signal or stop.
Bicycle lane continues
through with dashed line.

Bicycle Lane Through

4 Left Turn On-Ramp

Bicycle lane continues
through with dashed line.
Motorists yield to oncoming
traffic, including bicycles.
Note: Additional guidance on
bicycle lanes through intersections
is available in the AASHTO Guide for
Development of Bicycle Facilities,
Chapter 4.
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Bicycle lane continues
through with dashed line.

WalkBikeHike Somerset County

LOCATION OF INTEREST: THE BEDMINSTER HIKE & BIKEWAY

OVER

OVER

Bicyclist Mobility

UNDER

At interchanges where bicycle lanes are not desirable, an alternative approach can involve planning an off-road facility for
bicyclists and pedestrians, a shared use path, that traverses the interchange with grade separated crossings. The Bedminster
Hike & Bikeway is a notable example of this premise and establishes a pattern that can inform interchange solutions at other
locations in Somerset County.
Design Book
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ADDITIONAL RESOURCES FOR DETAILED DESIGN GUIDANCE
• 2017 State of New Jersey Complete Streets Design Guide, Chapter 3, NJ Department of Transportation, http://
njbikeped.org/wp-content/uploads/2017/05/Complete-Streets-Design-Guide.pdf
• Guide for the Development of Bicycle Facility, Fourth Edition, American Association of State Highway and
Transportation Officials (AASHTO), 2012, https://store.transportation.org/item/collectiondetail/116
• Urban Bikeway Design Guide, National Association of City Transportation Officials (NACTO), 2011, https://nacto.org/
publication/urban-bikeway-design-guide/
• Don’t Give Up at the Intersection, National Association of City Transportation Officials (NACTO), May 2019, https://
nacto.org/publication/urban-bikeway-design-guide/dont-give-up-at-the-intersection/
• Manual on Uniform Traffic Control Devices, (MUTCD) 2009 Edition with Revisions No. 1 and 2 Incorporated, dated
May 2012, Part 9 Traffic Control for Bicycle Facilities, Federal Highway Administration, https://mutcd.fhwa.dot.gov/
htm/2009r1r2/html_index.htm
• Small Town and Rural Multimodal Networks, U.S. Department of Transportation Federal Highway Administration,
Chapters 2-3, December 2016, https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/small_
towns/fhwahep17024_lg.pdf
• Separated Bike Lane Planning and Design Guide, U.S. Department of Transportation Federal Highway
Administration, May 2015, https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/separated_
bikelane_pdg/page00.cfm

Bicyclist Mobility

• New Jersey Bicycle & Pedestrian Master Plan, NJ Department of Transportation, November 2016, https://www.
state.nj.us/transportation/commuter/bike/pdf/bikepedmasterplan2016.pdf

Dotted lines establish a through bicycle lane at an
intersection with a right turn only lane on Cedar Grove
Lane in Franklin

70

WalkBikeHike Somerset County

Bicyclist Mobility
Burnt Mills Road in Bedminster is a popular route for
skilled cyclists comfortable with sharing the road with
motor vehicles.

Design Book
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4

Shared Mobility

SHARED MOBILITY

Colonial Park in Franklin
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Pedestrian and bicyclist mobility enables people
to access destinations in and around their
communities without depending on motor
vehicles. Shared facilities that accommodate
pedestrians and bicyclists can provide an efficient
and attractive way to travel, often serving dual
purposes of mobility and recreation.
Facilities that are shared and used concurrently
by pedestrians and bicyclists can improve
mobility and connectivity and provide efficiency
in terms of land use, construction materials, and
maintenance. Such facilities include:
• Shared Use Path
• Sidepath
At a glance, these two facilities are very similar,
since both are 8- to 14-feet wide paved paths.
The principal distinction between the two is that
a shared use path will be constructed through an
independent right-of-way, while a sidepath will
be constructed within a roadway right-of-way and
parallel to the travel lane.

Shared Use Path (Bedminster Hike & Bikeway)

Shared Mobility

As with other pedestrian and bicycle facilities,
it is important to consider how shared facilities
can be designed for intersections with the
roadway network. Well-designed intersections
can improve safety, mobility, and overall use of
shared mobility facilities.

Sidepath (Peters Brook Greenway near Somerville Circle)

Design Book
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SHARED USE PATH
A shared use path is a facility for non-motorized mobility
that is designed to accommodate pedestrians, bicyclists,
and other non-motorized users, such as in-line skaters,
skateboarders, and kick scooter users. A shared use path
generally consists of a paved travel area that is 10- to
14-feet wide (minimum 8-feet wide) in a right-of-way that is
independent of the existing roadway network.

Typical Application
A shared use path can be considered for locations
where there is long, continuous right-of-way that is
independent of the road. Shared use paths can provide
both transportation/mobility benefits and recreational use.
The Peters Brook Greenway in Somerville, for example,
connects downtown and residential portions of Somerville
with the retail areas around Bridgewater Commons and
Somerville Circle, by generally following the Peters Brook.
Other applications for shared use paths can include rail-totrail conversions and utility corridors.

Shared use path at Skillman Park in Montgomery

Shared Mobility

Benefits
• Provide low-stress mobility for non-motorized users
through full separation from the motor vehicle right-ofway
• Separation from motor vehicles can increase safety
• Attractive to users of all ages and abilities
• Typically designed for and accommodate two-way travel
• Complement and enhance on-road bicycle and
pedestrian circulation networks
• Often provide recreational and/or scenic benefits by
connecting to or through parks and open space
Considerations
• Can be challenging to connect independent rights-of-way
to achieve a substantial, network-level length of shared
use path
• Can be difficult to estimate peak user volumes
• The running slope of a shared use path should not
exceed 5% in order to be ADA compliant (according to
Accessibility Guidelines for Pedestrian Facilities in the
Public Right-of-Way; Shared Use Paths, Architectural
and Transportation Barriers Compliance Board, Federal
Register, Vol. 78, No. 30, Wednesday, February 13, 2013)
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Shared use path connecting to Bridgewater Commons
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TYPICAL SHARED USE PATH
Colonial Park in Franklin

1
6

Min. 2’ clearance

3

5

Maximum Cross Slope of 2%

Shoulder
Min. 2’
clearance

2

4

Shared Treadway
10’ - 14’ wide or greater
(Min. 8’ wide in constrained areas)

Shoulder
Min. 2’
clearance

1.

Shared use paths are appropriate for rights-of-way that
are independent of the roadway, such as through park
land or open space.

2.

The paved width for a shared use path should be 10
to 14 feet, depending on anticipated usage volume.
In constrained areas, a paved width of 8 feet can
be acceptable. Where high usage volumes are
anticipated, a shared use path can exceed 14 feet in
width.

3.

A shoulder area is required along both edges, per
AASHTO guidelines. The shoulder is to provide a 2-feet
horizontal clearance from the edge of the path, where
no signs, posts, furnishings, or other obstacles should
be placed.

Design Book

4.

The cross slope of the shared use path should not
exceed 2%.

5.

The running slope of the shared use path should not
exceed 5%.

6.

Furnishings, activities such as exercise stations,
wayfinding, and interpretive signs can provide
additional amenities that encourage increased use
of the shared use path for recreation and mobility
purposes, orient users, and convey direction and
distance to destinations.

Shared Mobility

RECOMMENDED FEATURES
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SIDEPATH
A sidepath is a shared use path that is constructed adjacent
to a roadway within the public right-of-way.
Like a shared use path, a sidepath is designed to
accommodate travel by pedestrians, bicyclists, and other
non-motorized users. A sidepath generally consists of a
paved travel area that is 10- to 14-feet wide, separated
from the adjacent roadway by a buffer space or barrier.
In contrast to a standard shared use path, a sidepath has
special design considerations to function safely within the
roadway right-of-way.

Typical Application
Sidepath facilities are generally advised along roadways
where traffic speed and volume create a high level of traffic
stress for bicyclists and there is insufficient operating width
for on-road separated bike lane facilities.
Benefits:

Sidepath connecting Somerville and Bridgewater at the
cloverleaf of Routes 22 and 202/206

Shared Mobility

• Potential to link origins and destinations for a wide
variety of non-motorized users along established routes
• Traffic separation and a low level of traffic stress is
attractive to users of all ages and abilities
• Separation from motor vehicles can increase safety
• Can be incorporated into existing crossing locations,
avoiding the need to create mid-block crossings
• Can accommodate two-way or one-way travel, depending
on configuration
• Potential to tie in to existing stormwater management
systems associated with roadways
Considerations:
• Potential need for right-of-way acquisition
• Frequency of driveways and land use access create
conflict points and increase user stress — this facility is
best applied along roadways with few driveways
• Roadway context, volume, speed, and frequency of
turning vehicles should be considered in design of
driveway crossings
• Driveway crossings may include crosswalk striping and
signage to warn motorists of the presence of bicyclists
and pedestrians
• Structural modifications at bridges, culverts, or
underpasses may be required
• Constraint can be imposed by fixed objects such as
utilities, traffic control boxes, or vegetation
• Two-stage left turns may be considered for bicyclists at
intersections
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Sidepath connecting Mountain Avenue in Somerville to
Bridgewater Commons

• ADA accessibility at driveway crossings
• The running slope of the sidepath facility is permitted
to follow the general topography/terrain profile of the
roadway

WalkBikeHike Somerset County

TYPICAL SIDEPATH
Peters Brook Greenway near
border of Somerville & Bridgewater

1
Min. 2’
clearance

3
Min. 5’ clearance

4

6

Maximum Cross Slope of 2%

5

Shoulder

2

Shared Treadway
10’ - 14’ wide or greater
(Min. 8’ wide in constrained areas)

Shoulder

1.

Sidepaths are applicable for roadways that have a high
level of traffic stress due to traffic speed or volume,
lack ample space for a separated on-road bicycle
facility, and have a relatively low number of driveways
and intersections.

2.

The paved width for a bidirectional sidepath should be
10 to 14 feet, depending on anticipated usage volume.
In constrained areas, a paved width of 8 feet can be
acceptable.

3.

A shoulder area is required along both edges, per
AASHTO guidelines. The shoulder is to provide a 2-feet
horizontal clearance from the edge of the path, where
no signs, posts, furnishings, or other obstacles should
be placed.

Design Book

4.

The minimum recommended width between the
sidepath and adjacent roadway is 5 feet. This may
include an unpaved shoulder, but not a paved shoulder.
Where separation is less than 5 feet, a physical
barrier or railing (that does not limit sight distances
at intersections) should be installed between the
sidepath and the roadway. When constructed along a
high-speed highway, a separation of greater than 5 feet
is recommended; or, if this cannot be achieved, use of
a crashworthy barrier should be considered, in consultation with the AASHTO Roadside Design Guide.

5.

The cross slope of the sidepath should not exceed 2%.

6.

The running slope of the sidepath is permitted to
follow the profile of the roadway.
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RECOMMENDED FEATURES

DESIGN CONSIDERATIONS
Shared use paths and sidepaths are long-term investments.
As such, the durability of the design is a key consideration
in order to maximize mobility and minimize maintenance
and repairs. This page provides guidance on the design
of durable pavement profiles for asphalt shared use path
and sidepath facilities, making use of traditional or porous
asphalt.

Asphalt Surface Shared Use Path
(No vehicular loading)

Asphalt Surface Shared Use Path
(Vehicular loading)

Hot mix asphalt
(HMA), 2” depth
Max. cross slope 2%

Uncompacted
subgrade
(no disturbance)

Max. cross slope 2%

Compacted
subgrade
Compacted
dense graded
aggregate (DGA)
subbase, 6” depth

Porous Asphalt Surface Shared Use Path

Shared Mobility

Max. cross slope 2%

Nonwoven
geotextile
Uncompacted
subgrade
(no disturbance)
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Open-graded,
porous asphalt
surface course,
3” depth

Reservoir stone,
6” depth
Optional choker course,
1-2” depth

Uncompacted
subgrade
(no disturbance)

Hot mix asphalt
(HMA) surface
course, 2” depth

Compacted
subgrade
Compacted
dense graded
aggregate (DGA)
subbase, 6” depth

Hot mix asphalt
(HMA) base
course, 4” depth

Shared Use Path with Gutter and Reservoir
Hot mix asphalt
(HMA), 2” depth

Open graded
stone gutter

Optional
curb

Max. cross slope 2%

Uncompacted
subgrade
(no disturbance)

Nonwoven
Reservoir
geotextile
stone
Compacted dense graded
aggregate (DGA) subbase, 4” depth

Note: Gutters may be provided on one or both sides of
path. Gutters and reservoir to be designed for stormwater
drainage area volume.
WalkBikeHike Somerset County

SHARED USE PATH / SIDEPATH CONSIDERATIONS

Peters Brook Greenway in Somerville

Wherever feasible, shared use path and sidepath facilities
should connect to public transportation. This can enable
multimodal trips and enhance access to destinations for
people who do not use private motor vehicles.

Shared Mobility

Signs should be installed along shared use paths and
sidepaths to communicate regulations and warnings,
such as unexpected conditions. Signage systems can
be expanded to include facility naming and branding,
wayfinding and orientation, interpretive signage, and mile
markers.

John F. Kennedy Boulevard in Franklin

Duke Farms in Hillsborough
The gravel shoulder along this shared use path helps to
reduce maintenance and provides extra lateral space when
the path is crowded.

Design Book

Skillman Park in Montgomery
Access management is an important consideration for
shared use path and sidepath facilities. The yellow bollard
in this example physically blocks motor vehicles from
entering, but can be unlocked and collapsed to enable
passage by authorized vehicles, such as maintenance and
emergency.
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INTERSECTIONS
Example Configuration
of Shared Use Path
Crossing a Roadway
Stop Bar

XING

Consider boulders or other
material as barrier to
motor vehicles

Crosswalk
Approximate sight
triangle
Stop Sign
Sign for path identification or wayfinding

Consider bollards or gates
to slow path users on
approach

Consider opportunities to
provide seating, receptacles,
interpretive signage, or other
amenities at significant access
points

Well-designed crossings make
shared use path more useable
and comfortable for bicyclists
and pedestrians. Crossings
should be configured through a
custom approach that considers
traffic speed and volume,
roadway width, path user
volume, and general context.
This schematic represents a
general approach.

Bicycle and Pedestrian
Warning Sign
Pavement Marking

XING

Bicycle Pavement
Marking
Advance Warning
Sign

Rectangular Rapid-Flashing
Beacons (RRFBs) can improve
crossings for bicyclists and
pedestrians. Centerline striping
can be considered for the shared
use path and/or the roadway in
the vicinity of the crossing.

Shared Mobility

Additional guidance is available
in the AASHTO Guide for the
Development of Bicycle Facilities.

Shared use path crossing from path user perspective at
Skillman Park in Montgomery
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Shared use path crossing from roadway perspective at Skillman
Park in Montgomery
WalkBikeHike Somerset County

This schematic is an example of two
sidepath facilities at a roadway intersection. In general, such crossing
should be designed to improve
visibility for all users and to slow or
control motor vehicles on approach.
Stop signs and elements such as
boulder or bollards can help slow
and control bicyclists on approach to
the crossing.

PATH

Example Configuration of
Sidepath at Intersection

Skewed
Approach
(see below)

Path users make a
two stage left turn
to access adjacent
sidepath

Stop Sign

PATH

Stop Sign

PATH

PATH

Stop Sign
Stop Sign

Conflict point. When motor
vehicles make a right turn, there
is a chance for a j-hook crash
with a sidepath user to occur.
Skewed
Approach

Shared Mobility

Measures to Consider:
Where space is available, a possible solution for sidepath
design at intersections is to skew the sidepath alignment
away from the intersection. This enables the crosswalk
to be installed at a greater setback from the intersection,
which can increase the visibility of sidepath users in
the crosswalk and increase the reaction time of motor
vehicle operators, as well as force bicyclists to slow on
approach to the crossing.
Additional guidance is available in the AASHTO Guide for
the Development of Bicycle Facilities (2012, Section 5.3.4)
and FHWA Small Town and Rural Design Guide.

Design Book

Image credit: FHWA Small Town and Rural Design Guide
(http://ruraldesignguide.com/physically-separated/sidepath)
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PLACEMAKING STRATEGIES
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CREATING A SENSE OF PLACE
Can a shared use path be combined with creative
placemaking strategies and green infrastructure
to improve mobility, manage stormwater, and
create a sense of place? The answer is yes,
and one example of how to accomplish it is
the Indianapolis Cultural Trail. This eight-mile
non-motorized mobility network is a world-class
facility that was completed in 2013 and connects
the six cultural districts of central Indianapolis
with 40 miles of greenway trails in the
surrounding area.

Shared Mobility

For Somerset County, the Indianapolis Cultural
Trail is a great example how creative placemaking
strategies and green infrastructure can be
combined to make bicyclist and pedestrian
mobility a lively experience that creates a sense
of place and even promotes tourism. The

Indianapolis Cultural Trail includes public art, a
bikeshare program, and over 25,000 square feet
of green infrastructure stormwater planters.
These elements combine to shape a unique and
defining urban landscape that people experience
not through car windows, but on foot and on
bicycles. Projects of this magnitude require
big vision and significant commitment by local
volunteers, non-profits, professional staff, and
political leaders to envision, implement, and
maintain. But the individual elements – public
art, plantings, and supportive accommodations like benches and bicycle racks – can be
implemented individually and incrementally,
steadily building over time.

Indianapolis Cultural Trail
Photo Credit: Eric Fischer, Flickr
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ADDITIONAL RESOURCES FOR DETAILED DESIGN GUIDANCE
• 2017 State of New Jersey Complete Streets Design Guide, Chapter 3, NJ Department of Transportation, http://
njbikeped.org/wp-content/uploads/2017/05/Complete-Streets-Design-Guide.pdf
• Guide for the Development of Bicycle Facility, Fourth Edition, Chapter 5, American Association of State Highway and
Transportation Officials (AASHTO), 2012, https://store.transportation.org/item/collectiondetail/116
• Small Town and Rural Multimodal Networks, U.S. Department of Transportation Federal Highway Administration,
Chapters 4, December 2016, https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/small_
towns/fhwahep17024_lg.pdf
• Manual on Uniform Traffic Control Devices, (MUTCD) 2009 Edition with Revisions No. 1 and 2 Incorporated, dated
May 2012, Part 9 Traffic Control for Bicycle Facilities, Federal Highway Administration, https://mutcd.fhwa.dot.gov/
htm/2009r1r2/html_index.htm
• Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way; Shared Use Paths, Architectural and
Transportation Barriers Compliance Board, Federal Register, Vol. 78, No. 30, Wednesday, February 13, 2013,
Proposed Rules, https://www.access-board.gov/attachments/article/1108/sup-snprm.pdf

Shared Mobility

• Maintenance Practices and Costs of Rail-Trails, Rails-to-Trails Conservancy, June 2015, https://www.railstotrails.org/
resourcehandler.ashx?id=6336

Sidepath along U.S. 206 southbound adjacent to Duke
Farms in Hillsborough.

84

WalkBikeHike Somerset County

Shared Mobility

It is important to inform users of the route, destinations,
rules of the facility, and amenities like restrooms and
seating areas. Maps and signage can help to attract new
users and keep them confident and oriented.

Design Book
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5

Recreation

RECREATIONAL TRAILS

Natirar Park in Far Hills. Photo Credit: Bill Perry
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Whereas pedestrian and bicyclist mobility
enables people to access a destination, recreation
trails are a destination. Recreation trails are
amenities that build upon parks, natural, and
cultural features in the landscape to create
unique walking, hiking, bicycling experiences.

In general, recreation trails are destinations that
people choose to visit for the purpose of walking
or riding a bicycle. Recreation trails create a
range of experiences, from flat to mountainous,
wide open to narrow, and low intensity to high
skill and challenging. They enable people to
exercise, learn, and obtain the stress-relieving
benefits of natural space and time spent
outdoors.

Recreation Path

This section provides general guidance on four
types of recreational trails:
• Recreation Paths
• Hiking Trails
• Mountain Bike Trails
• Bicycle Courses

Photo Credit: Bill Perry

Hiking Trail

Recreation

Although it is possible to provide design guidance
at a general level, these types of facilities are
highly customizable to the unique assets and
terrain of the destinations where they are
constructed.
Mountain Bike Trail

Photo credit: www.nj.com
Bicycle Course
Design Book
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RECREATIONAL PATH
Recreation paths are multi-use facilities designed for
recreational purposes to accommodate walking, running,
bicycling and/or horseback riding. Recreation paths are
typically not designed as a component of the transportation
infrastructure network; instead, they are destinations unto
themselves that attract users for exercise, the experience of
nature, and other recreational purposes.

Typical Application
Recreation paths are typically designed, constructed,
and maintained in parks or open space where there is an
opportunity and desire for such as facility. Recreation paths
are destinations unto themselves and are distinct from the
access routes that are provided at parks to facilitate access
to and from parking lots, picnic areas, playgrounds, viewing
areas, and other programmed spaces.

Recreation

Benefits
• Recreation paths add value to parks by attracting users
for pleasure, recreation, and exercise
• Recreation paths can be planned, designed, and tailored
to suit a wide range of experiences
• Recreation paths can be composed in a network within
a park destination, so that repeat visitors have the
opportunity for different experiences of the site

D&R Canal State Park in Franklin

Considerations
• Technical design guidance for accessibility of trail or
recreation path facilities as related to the Americans
with Disabilities Act (ADA) is presented in the United
States Access Board’s Accessibility Standards for Federal
Outdoor Developed Areas
• The guidance for Federal Outdoor Developed Areas
is required for federal lands, but is applicable to trail
facilities developed at local or county levels
• Trails or recreation paths with exceptional conditions that
prevent full compliance with the technical requirements
for ADA accessibility should comply to the extent
practicable
Natirar in Far Hills
Photo Credit: Bill Perry
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TYPICAL RECREATION PATH
4

3

2

1

Preferred Cross Slope of 2% (Max. 5%)

Shared Treadway, 8’ - 12’ wide

1.

Provide a treadway that is 8’ to 12’ wide, or wider,
to accommodate use by people walking, jogging,
and riding bicycles or horses. When practicable,
recreation paths should be designed to meet the
following guidelines for slope, as found in the United
States Access Board Accessibility Standards for Federal
Outdoor Developed Areas:

Maximum Slope and Segment Length:
Running Slope of Trail Segment		
Steeper than
But Not Steeper Than
1:20 (5%)
1:12 (8.33%)		
1:12 (8.33%)
1:10 (10%)		
1:10 (10%)
1:8 (12%)		

2.

Provide a firm and stable surface for treadway using
crushed stone (stone dust) or grass. For grass surface
facilities, consider ephemeral path alignments that
change course by season or by year through mowing
activity. This will reduce stress and provide recovery
time in order for the grass to survive.

3.

Where furnishings, amenities, or other appurtenances
are provided, ensure that there is a minimum 2’ clear
space between the edge of the path and the object.

4.

Provide special signage to inform all users of the
permissible travel modes for the facility and right of
way among different the different modes.

Max. Length
200 feet
30 feet
10 feet

Preferred Cross Slope should be 2%; maximum cross
slope can be up to 5% where necessary for drainage.
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RECOMMENDED FEATURES

HIKING TRAILS
Hiking trails are pedestrian paths that are designed
primarily for recreational purposes. Hiking trails are not
designed as a component of the transportation infrastructure network; instead, they are destinations unto
themselves that attract users for exercise, the experience of
nature, and other recreational purposes.

Typical Application
Hiking trails are typically designed, constructed, and
maintained where there is an opportunity and desire to
provide a trail experience. This may include local, county,
state, or federally-owned park land or open space. Hiking
trails are destinations unto themselves and are distinct
from the access routes that are provided at parks to
facilitate access to and from parking lots, picnic areas,
playgrounds, viewing areas, and other programmed spaces.

Recreation

Benefits
• Hiking trails add value to preserved open space by
making it available for public use and enjoyment
• Hiking trails can be planned, designed, and tailored to
suit a wide range of experiences
• Hiking trails can be part of network system that includes
a series of connecting trails
• Hiking trails can accommodate use by mountain bikes;
however, mountain bike users should yield to pedestrians

Hiking Trail at Washington Valley Park in Bridgewater

Considerations
• Technical design guidance for accessibility of trail facilities
as related to the Americans with Disabilities Act (ADA) is
presented in the United States Access Board Accessibility
Standards for Federal Outdoor Developed Areas
• The guidance for Federal Outdoor Developed Areas
is required for federal lands, but is applicable to trail
facilities developed at local or county levels
• Trails with exceptional conditions that prevent full
compliance with the technical requirements for ADA
accessibility should comply to the extent practicable

Hiking Trail at Inman Park in Franklin
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TYPICAL HIKING TRAIL

5
2

3
4

1

1.

Provide a minimum 36” clear tread width. Provide 60”
wide x 60” length trail segments at 1000-feet intervals
to allow two people using mobility devices to pass.
When practicable, recreation paths should be designed
to meet the following guidelines for slope, as found in
the United States Access Board Accessibility Standards
for Federal Outdoor Developed Areas:

2.

Surfacing for trails should be firm and stable,
capable of sustaining normal use between expected
maintenance.

3.

Firm and stable trail surfacing considerations can
include compacted soil, crushed aggregate, soil
stabilizer, asphalt and concrete.

4.

Limit openings in the trail surface which can be hazards
for wheelchairs, canes, or crutches. Openings or gaps
in the trail surface should be small enough that no
more than a 1/2”-diameter sphere can pass through
(i.e. spaces between planks for bridge or boardwalk).

5.

Provide trail difficulty rating and trail blaze markings to
convey the technical difficulty of the trail, distance to
destinations and orient hikers. Use good judgement
and consult with knowledgeable stakeholders or
sources when grading for difficulty of a trail.

Maximum Slope and Segment Length:
Running Slope of Trail Segment		
Steeper than
But Not Steeper Than
1:20 (5%)
1:12 (8.33%)		
1:12 (8.33%)
1:10 (10%)		
1:10 (10%)
1:8 (12%)		

Max. Length
200 feet
30 feet
10 feet

Preferred Cross Slope should be 2%; maximum cross
slope can be up to 5% where necessary for drainage.
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Recreation

RECOMMENDED FEATURES

MOUNTAIN BIKE TRAILS
Mountain bike trails are paths that are designed specifically for recreational purposes associated with rugged,
terrain-oriented bicycling. Mountain biking trails are
not designed as a component of the transportation
infrastructure network; instead, they are destinations unto
themselves that attract users for exercise, skill building,
technical challenge, the experience of nature, and other
recreational purposes.

Typical Application
Mountain biking trails are typically designed, constructed,
and maintained where there is an opportunity and desire
to provide a trail experience for bicycling. Although hiking
trails may also accommodate mountain biking, it can
be appropriate and desirable to provide exclusive trail
facilities for mountain biking to accommodate the speeds,
challenges, and obstacles that are unique to mountain
biking.
White Trail at Washington Valley Park in Bridgewater

Recreation

Benefits
• Mountain bike trails add value to preserved open space
by making it available for public use and enjoyment
• Mountain bike trails can be planned, designed, and
tailored to suit a wide range of experiences and technical
skill levels
• Mountain bike trails can be part of network system that
includes a series of connecting trails
• Mountain bike trails can be uniquely suited to challenging
terrain to create unique, adventure-oriented experiences
Considerations
• A comprehensive trail system for mountain biking should
include trail facilities and segments that appeal to a wide
range of users, from beginner to experienced
• For mountain biking trails to remain interesting to user
populations over time, trail facilities should balance
experiences of play, challenge, escape, and risk
• Design and maintenance can be challenging; the regional
not-for-profit group Jersey Off Road Bicycle Association
(JORBA) is a great resource for information and local
technical assistance
• For additional design and trail experience considerations,
see the Guidelines for a Quality Trail Experience (GQTE)
by the Bureau of Land Management and the International
Mountain Bicycling Association (IMBA)
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Photo Credit: www.singletracks.com

Blue, Red & White Loop Trail at
Six Mile Run Park in Franklin Township
Photo Credit: www.alltrails.com
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TYPICAL MOUNTAIN BIKE TRAIL SECTION

1

2

3
9
tree

4

8

5

6

7

1.

Provide a minimum 18” clear tread width. Trail widths
of 24” - 72” would better accommodate riders of all
abilities. Provide a 10-feet wide by 10-feet height
clear zone understanding that some trail features may
compromise this distance for overall riding experience.

6.

Average running trail grade should remain under 10%.
Variation in consideration of more erosive soil types
may be necessary. Maximum grade should not exceed
15% except for natural or built rock structures or trail
segments incorporating permanent rock armoring.

2.

Surfacing for trails should be a natural surface that
is firm and stable, capable of sustaining normal use
between expected maintenance applications.

7.

3.

Trail surfacing can incorporate crushed aggregate, soil
stabilizer and occasional trail armoring and boardwalk
structures as necessary.

For beginners, consider the following parameters:
average grade of 5% or less, no areas of loose trail
surface, unavoidable trail objects 2” tall or less,
unavoidable bridges 36” or wider. Avoidable objects
may be present but at the discretion of the rider.

8.

Incorporate existing natural features and/or provide
placement of enhanced natural features or constructed
natural features for overall trail experience as desired.
Consider overall user group and experience when
incorporating trail features such as jumps, hops, and
narrow sections.

9.

Provide trail difficulty rating and trail blaze markings to
convey the technical difficulty of the trail, distance to
destinations and orient cyclists. Trail difficulty rating
is subjective; use good judgment and consult with
knowledgeable stakeholders or professionals when
grading for difficulty of a trail.

4.

The running trail slope should be no more than half
of the existing side slope for which the trail is being
constructed along.

5.

Utilize the rolling contours design strategy by generally
constructing trails parallel to the hill side contours
and avoid fall line trails which run straight downhill.
Incorporate tread dips (low points), crests (high points),
grade reversals, drainage crossings, and edge buffers to
prevent erosion.
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RECOMMENDED FEATURES

BICYCLE COURSES
Bicycle courses are recreational facilities designed to
provide a specific bicycle experience within a contained
area of a park or other site. Bicycle courses vary in the
intended design experience and user group, and include
facilities such as:
•
•
•
•

Bicycle Playground / Traffic Garden
Cyclocross
BMX Track
Pump Track

Typical Application
Bicycle courses are designed and constructed as program
elements of parks or other recreation sites. As such,
bicycle courses are unique attractions unto themselves,
but may compete with other common park elements, such
as playgrounds, athletic fields, or rinks, etc., for space and
resources.

Benefits
• Bicycle courses can be geared toward on-road or off-road
bicycling
• Bicycle courses can provide the setting and structure for
education and skill building related to different forms of
bicycling in a controlled environment
• Bicycle courses can be successful attractions for parks
that primarily serve a local or regional constituency

Pump Track, West Milford, NJ
Photo Credit: www.nj.com

Considerations

Recreation

• Bicycle courses are not among the most common
program elements of parks, so it can be difficult to
communicate the benefits and ascertain public demand
• Bicycle courses that remain static over time may see
their usage rates decline over time; as such, it may be
beneficial to plan facilities that can be reconfigured over
time

Bike/Skate Park, West Windsor Township, NJ
Photo Credit: www.goskate.com
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TYPICAL BICYCLE COURSES

1

2

2

Photo Credit: www.kids-around-perth.com

3

Photo Credit: www.gocapebreton.com

Photo Credit: www.velosolutions.com

Photo Credit: www.sevencycles.com

1.

Children’s Bicycle Playgrounds are a great way for kids
to practice and experience the rules of the road within
a fun, safe environment. These can be experienced
using tricycles, big wheels or bikes.
Incorporate situational riding experiences to mimic
real-world traffic conditions. Provide pavement
markings, crosswalks and signage such as stop signs,
yield, parking for kids to experience.
Connect this facility to an existing or new playground
project or adding a perimeter loop path around an
existing playground.

2.

Pump Tracks are looped dirt trail systems of rolling
terrain and bermed turns for bicycling without the rider
pedaling. Tracks are best laid out on flat ground and

Design Book

require an areas as small as 20 feet by 60 feet. Riders
gain speed by actively thrusting forward down small
berms with their bikes. Construct pump tracks with
wood or asphalt to allow pump tracks to be used with
bikes, skateboards, roller skates, and scooters.
3.

Cyclocross Courses are typically 1.5 - 2 miles in length
and at least 9-feet wide, laid out in a circuitous route.
Courses include sections with obstacles where cyclists
dismount to carry their bikes. Obstacles can include
varied terrain, steps, ditches, steep slopes, deep mud
or sand requiring running while carrying one’s bicycle.
Course layouts typically include no more than 20%
asphalt surfacing, at least 30 - 50% firm ground such
as compacted dirt or grass, and smaller sections with
materials such as mud and sand.
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RECOMMENDED FEATURES

TRAIL INTERSECTIONS
The design of trail crossings at roadways must consider how
the paths of users with different conveyances and mindsets
will intersect and how to keep them safe. On the road, people
are traveling in motor vehicles at potentially high speeds and
are generally alert to the elements of the roadway. On the
trail, people are walking or biking in a natural setting and
engaged in recreation. When the trail user arrives at the
roadway, he or she may need time to adjust to the bustle of
motor vehicle traffic. Likewise, the driver may not expect to
see a pedestrian emerge into or near the path of travel.
The following principals should be applied at trail crossings:

• A site triangle appropriate to the speed and configuration
of the roadway should be determined and kept clear of
vegetation or other obstructions. This will help drivers to
notice approaching trail users and anticipate their crossing.
• The clear site triangle creates a transition point for the trail
user. He or she will perceive and adjust to the upcoming
roadway.
• A trailhead or rest area should be constructed on the trail
approach to the crossing. A change in materials from the
trail tread can further alert trail users of the need to be
attentive.
• Detectable warning surface should be installed at the
crossings. Even if the trail is not expected to serve people
with vision impairments, the use of detectable warning
surface has become a normal part of road crossings in all
contexts and will aid the trail user in being attentive at the
crossing.

TRAIL
XING

Sight Triangle

Articulation to trail
can slow bicyclists on
approach to crossings

Boulder

Stop sign to
trail users

Recreation

Trailhead or
rest area

XING
Pedestrian
Warning Sign

TRAIL

Pavement
Marking
Advance Warning
Sign

96

WalkBikeHike Somerset County

TRAIL ACCESSIBILITY
Accessibility Considerations for Trails
Trails, in particular pedestrian designed trails, have a unique
set of design requirements and especially when it comes to
accessibility guidelines and the Americans with Disabilities
Act (ADA). Trails differ from sidewalks and shared use
paths in that they are typically not located in a public
right-of-way as part of the transportation system. The
United States Access Board Standards for Federal Outdoor
Developed Areas provides design guidance for accessibility
considerations related to trails.

U.S. Access Board Trail Definition
A trail is defined as “a pedestrian route developed
primarily for outdoor recreational purposes. Pedestrian
routes that are developed primarily to connect accessible
elements, spaces, and buildings within a site are not a
trail.”
United States Access Board definition, Section F106.5

These guidelines are currently not a requirement for
state, county, or local governments, but provide a best
practice for accessibility to agencies developing new trails
or altering existing trails. Refer to the Outdoor Developed
Areas Guideline by the United States Access Board for
additional information.

General Accessibility Directive to Owners/
Operations
The United States Access Board developed Final Guidelines
for Outdoor Developed Areas which became effective
November 25, 2013. These guidelines identify accessibility
requirements for trails for federal agencies and non-federal
entities who develop or alter recreation facilities on federal
land on behalf of federal agencies pursuant to a concession
contract, partnership agreement, or similar arrangement.
In addition to trails, these guidelines incorporate provisions
for picnic and camping facilities, viewing areas, and beach
access routes.

Exceptions to the Accessibility Directive

Note that trails specifically designed for uses other than
hikers or pedestrians such as mountain bikes, ATVs, or
equestrian trails are not required to comply with the United
States Access Board guidelines.

Design Book

Conditions for Exceptions
1.
2.
3.
4.

Compliance is not practicable due to terrain.
Compliance cannot be accomplished with the
prevailing construction practices.
Compliance would fundamentally alter the function
or purpose of the facility or the setting.
Compliance is limited or precluded by any of the
following laws, or by decisions or opinions issued
or agreements executed pursuant to any of the
following laws: Endangered Species Act; National
Environmental Policy Act; National Historic
Preservation Act; Wilderness Act; or other federal,
state, or local law the purpose of which is to
preserve threatened or endangered species; the
environment; or archaeological, cultural, historical,
or other significant natural features.”

Recreation

The Access Board recognizes the existence of constraints
and limitations in the outdoor environment and allow
for exceptions from specific provisions in the technical
requirements where certain circumstances, referred to
as “conditions for exceptions,” apply. When an entity
determines that any of the conditions for exceptions do
not permit full compliance with a specific provision in the
technical requirements, compliance with that provision
is required to the extent practicable. The phrase “to the
extent practicable” means reasonably doable under the
circumstances. Refer to the United States Access Board for
additional information about exceptions.
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ADDITIONAL RESOURCES FOR DETAILED DESIGN GUIDANCE
• A Summary of Accessibility Standards for Federal Outdoor Developed Areas, U.S. Access Board, May
2014, https://www.access-board.gov/attachments/article/1637/outdoor-guide.pdf
• Guidelines for a Quality Trail Experience, International Mountain Biking Association and U.S.
Department of the Interior Bureau of Land Management, June 2018, https://www.imba.com/project/
guidelines-quality-trail-experience
• Wetland Trail Design and Construction: 2007 Edition, United States Forest Service, https://www.fs.fed.
us/t-d/pubs/htmlpubs/htm07232804/toc.htm

Recreation

• Cyclocross Course Design & Construction Techniques, by Ken Hart, 2015, http://www.kenhart.com/
cyclocross/Cyclocross_Course_Design_and_Construction.pdf
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Trail kiosks, maps, blazing, and a clear
presentation of the rules, modes, and
rights of way on a trail help users stay
safe and make the trail experience
enjoyable for all.
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6

Maintenance & Costs

COST ESTIMATING,
MAINTENANCE & OPERATIONS

Aerial view of construction at Mountain View Park
in Hillsborough from July 2016. The park includes a
sidepath along the main access road and an internal
network of recreation paths and access routes.
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Maintenance & Costs

Estimating costs and planning for maintenance
and operations are steps that inform the design
and intended use of pedestrian and bicyclist
mobility and recreation facilities. This section
provides an overview of typical costs for
estimating capital expenditures along with an
overview of sound maintenance practices.
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ESTIMATING COSTS
Planning and implementing pedestrian and bicyclist mobility and recreation facilities necessitates the
consideration of costs and benefits. This section provides a range of order-of-magnitude, “rule of
thumb” costs for the typical features that compose
pedestrian and bicyclist mobility networks. This
information is provided in order to support local
Economic Value of Pedestrian
decision making for feasibility, costs, and benefits
and Bicyclist Mobility
of potential new facilities.

Maintenance & Costs

In planning and implementing potential new
facilities, a range of costs must be considered.
Facilities that support safety mobility are
long-term investments in community infrastructure that provide significant benefits over
time. Costs to consider include:

When considering the costs of pedestrian and
bicyclist mobility, it is vital to understand the
significant, measurable economic benefits that
mobility can bring to communities. Two important
studies that describe the economic benefits of
pedestrian and bicyclist mobility are:
The Economic Impacts of Active
Transportation in New Jersey
Alan M. Voorhees Transportation Center
njbikeped.org/portfolio/economic/

• Design Costs. Planning, conceptual design,
and engineering-level design pf facilities, traffic
crossings and signals, stormwater management
and green infrastructure, environmental analysis
The Economic Benefits of Sustainable Streets
New York City Department of Transportation
and permitting, lighting, signing, striping, bridge
www1.nyc.gov/html/dot/downloads/pdf/dot-ecoand culvert widening, bridges, development of
nomic-benefits-of-sustainable-streets.pdf
specifications, and bidding.
• Right-of-Way Costs. Acquisition, easement,
appraisal services, consideration of cost
associated with utilities, parking, and loss of
vegetation.
• Construction Costs. Construction of new facilities and supporting infrastructure, site preparation and
clearing, grading, construction management and inspection.
• Maintenance Costs. Annual inspections, crack sealing, vegetation management, snow clearing,
sweeping, and miscellaneous repairs. Long-term resurfacing program. Facilities that experience
flooding will need soil deposits and/or debris removed after flood events.
There are significant variables to be considered in the costs of design, right-of-way, and maintenance,
such that a rule of thumb for such costs is indeterminate. Construction costs, however, are more
discrete and are tracked over time through construction projects and bid tabulations.
The rule of thumb costs in this section can be used to create concept-level cost estimates to inform
planning for mobility facilities. Users of this information should bear in mind that the actual costs for
facilities will vary based on factors such as the existing conditions, facility size, drainage, fuel prices,
utilities, materials and level of finish.
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TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Concrete
Sidewalk
5’ Wide

Rule of thumb:
$60 per linear foot(LF), installed

Example:
A 100’ length of concrete sidewalk:
100’ x $60/LF = $6,000 installed

Paver
Sidewalk
5’ Wide

Rule of thumb:
$90 per linear foot(LF), installed

Example:
A 100’ length of paver sidewalk:
100’ x $90/LF = $9,000 installed

Curb Ramp

Rule of thumb:
$2,000 each, installed (cost includes new concrete surface, new
curb, and detectable warning surface)

Example:
An intersection needs 8 new curb ramps:
8 x $2,000 = $16,000, installed

Detectable
Warning Surface

Rule of thumb:
$300 each, installed (cost for new detectable warning surface
installed on existing curb ramp)

An intersection needs detectable warning surface on 8 curb ramps:
8 x $300 = $2,400, installed

Bicycle Rack

Rule of thumb:
$400 - 750 each, installed (cost assumes surface mount)

Example:
The sidewalk has space to accommodate 4 high quality, steel bicycle
racks:
4 x $750 = $3,000 installed
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Example:

TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Crosswalk,
Continental Stripe,
6’ Wide

Rule of thumb:
$10 per linear foot(LF), installed (cost for thermoplastic stripes)

Example:
A 40’ crosswalk:
40’ x $10/LF = $400 installed

Regulatory Sign

Rule of thumb:
$300 each assembly, installed (cost includes post, sign, and supplemental plaque)

Example:
A crosswalk with 2 regulatory sign assemblies (W11-2 and W-16-7P)
2 x $300 = $600, installed

Curb Extension

Rule of thumb:
$20,000 - $60,000 each, installed (there can be a significant
variation in cost depending on the extent to which existing drainage
systems are modified and level of finish/amenities)

Example:
An intersection needs 4 new curb extensions:
4 x $20,000 = $80,000, installed

Neckdown

Rule of thumb:
$5,000 - $12,000 each, installed (assuming there is no modification
to existing drainage systems)

Example:
Maintenance & Costs

A mid-block crossing needs 2 neckdowns:
2 x $5,000 = $10,000, installed
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TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Flashing Beacon

Rule of thumb:
$15,000 per crossing, installed (cost includes 2 beacon assemblies)

Example:
Flashing beacons are added to an existing crossing:
$15,000 installed

Rectangular RapidFlashing Beacon
(RRFB)

Rule of thumb:
$20,000 per crossing, installed (cost includes 2 RRFB assemblies)

Example:
RRFBs are added to an existing crossing:
$20,000 installed

Pedestrian Hybrid
Beacon
(HAWK Signal)

Rule of thumb:
$150,000 - $200,000 installed (cost includes two assemblies, one on
each side of road)

Example:
A HAWK signal is added to an existing crossing:
$175,000, installed

Rule of thumb:
$25,000 per intersection, installed (cost assumes a 4-way intersection with 8 signal heads and 8 pushbuttons)

Example:
An existing traffic signal is upgraded with pedestrian signal heads
and pushbuttons:
$25,000, installed

New Traffic Signal
with Pedestrian
Signal Heads and
Pushbuttons

Rule of thumb:
$250,000 each, installed (cost assumes a standard 4-way
intersection)

Example:
A new traffic signal is installed and includes pedestrian signal heads
and pushbuttons:
$250,000, installed
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Pedestrian
Signal Heads
and Pushbottons,
Retrofit

TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Shared Lane
Markings

Rule of thumb:
$1.15 per linear foot (LF) in one direction, installed (cost includes
shared lane marking symbols in thermoplastic, and regulatory signs)

Example:
Shared lane markings in both directions for a half-mile:
$1.15/LF x 2 (both directions) x 2640 LF (LF in a half mile) = $6,000,
installed

Bicycle Lane

Rule of thumb:
$2.30 per linear foot (LF) in one direction, installed (cost includes
striping, bicycle lane symbols in thermoplastic, and regulatory signs)

Example:
Bicycle lanes in both directions for a half-mile:
$2.30/LF x 2 (both directions) x 2640 LF (LF in a half mile) = $12,000,
installed

Buffered Bicycle
Lane

Rule of thumb:
$4.15 per linear foot (LF) in one direction, installed (cost includes
striping, bicycle lane symbols in thermoplastic, and regulatory signs)

Example:
Bicycle lanes in both directions for a half-mile:
$4.15/LF x 2 (both directions) x 2640 LF (LF in a half mile) = $22,000,
installed

Maintenance & Costs

Bicycle Boulevard
Markings and
Signs

Rule of thumb:
$3.50 per linear foot (LF) in both directions, installed (cost includes
shared lane marking symbols in thermoplastic, wayfinding, and
regulatory signs)

Example:
Bicycle boulevard markings and signs for a half-mile:
$3.50/LF x 2640 LF (LF in a half mile) = $9,250, installed

Bicycle Boulevard
Traffic Calming
Treatments

Rule of thumb (costs vary):
Speed Hump: $3,000 - $5,000
Raised Crosswalk: $8,000

Street Closure: $500 - $150,000

Raised Intersection: $100,000

Diverter: $150,000

Forced Turn Island: $5,000 - $25,000
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Refuge Island: $8,000

Chicane: $30,000
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TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Asphalt Shared
Use Path or
Sidepath,
10’ Wide

Rule of thumb:
$145 - $190 per linear foot (LF), installed (cost assumes subbase
and asphalt paving, but excludes stormwater management)

Example:
Shared use path for a half-mile:
$150/LF x 2640 LF (LF in a half mile) = $396,000, installed

Roadway Crossing
for Shared Use
Path, Sidepath, or
Recreation Trail

Rule of thumb:
$6,000 per crossing, installed (cost assumes curb ramps, 10’ wide
continental crosswalk, and regulatory signs at 40’ crossing)

Example:
Three crossings are planned for a new shared use path:
$6,000 x 3 = $18,000, installed

Crushed Stone
Path,
10’ Wide

Rule of thumb:
$60 per linear foot (LF) installed

Example:
Crushed stone path for a half-mile:
$60/LF x 2640 LF (LF in a half mile) = $158,000, installed

Natural Surface
Recreation Trail,
36” Wide

Rule of thumb:
$15 to $25 per linear foot (LF), installed (cost assumes moderate
clearing and surface preparation; extensive grading and surface
armoring will increase cost)
Maintenance & Costs

Example:
A natural surface trail is planned for a half-mile loop:
$15/LF x 2640 LF (LF in a half mile) = $40,000, installed

Trailhead Kiosk

Rule of thumb:
$4,000 each, installed

Example:
Three trailhead kiosks need to be replaced:
3 x $4,000 = $12,000, installed
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TYPICAL ORDER-OF-MAGNITUDE COST ESTIMATES
Bench

Rule of thumb:
$1,200 each, installed (cost assumes bench is accessible to paved
route)

Example:
Four new benches will be installed at a recreation trail:
4 x $1,200 = $4,800, installed

Bollard

Rule of thumb:
$1,500 each, installed

Example:
A shared use path crossing is improved by adding 2 bollards:
2 x $1,500 = $3,000, installed

Call Box

Rule of thumb:
$3,000 each, installed

Example:
A call box is planned as part of a trailhead:
$3,000, installed

Drinking Fountain

Rule of thumb:
$3,500 each, installed (cost assumes easy access to water supply)

Maintenance & Costs

Example:
Two drinking fountains are planned as part of a trailhead:
2 x $3,500 = $7,000 installed

Signing/Blazing
of Trail

Rule of thumb:
Low cost, $200 - $400 per mile for durable polyurethane markers,
installed by staff or volunteers

Example:
A one-mile trail is signed with markers:
50 markers x $4.25 per marker = $212.50
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Maintenance & Costs
The trailhead at Skillman Park in Montgomery is near
Village Elementary School and includes a trail kiosk along
with a seat wall, game tables, and benches.
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MAINTENANCE & OPERATIONS
Maintenance and operations are a key consideration to support pedestrian and bicyclist mobility.
Once the investment has been made to construct a new facility, it should be maintained to preserve
access and operations that support mobility or recreation to the extent envisioned in the design.

Maintenance & Costs

Sidewalks and Curb Ramps should be maintained
to ensure that they remain accessible to users of
all ages and abilities. Maintenance is often the
responsibility of the adjacent property owner
(who may need to be informed of responsibility).
Common maintenance issues for pedestrian
facilities include:
• Heaving or Settling. Paved surfaces can heave
or settle over time due to factors such as tree
roots, inadequate subbase, the freeze/thaw
cycle, or poor drainage. Inspection and repair
should be made to ensure that heaving or
settling do not lead to inaccessible facilities.
• Vegetation Management. Sidewalk
accessibility can be impeded by the overgrowth
of adjacent vegetation. Lateral and vertical
clearance of sidewalks must be maintained.
Adjacent property owners should understand
the spread size of trees or shrubbery at
maturity prior to planting near sidewalks.
• Snow Clearing. Sidewalks and curb ramps
should be cleared of snow and ice within a
reasonable amount of time following a snow
event. Property owners in most areas are
responsible for clearing snow from sidewalks
adjacent to their property. Snow clearing
programs through public works departments
should identify and prioritize the most
heavily used pedestrian routes and access to
public transportation. Snow removal may be
necessary if plows create impassible ridges.
• Restriping. Striped crosswalks are subject
to wear over time and should be assessed
periodically and re-striped as necessary.
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On-Road Bicycle Facilities, including bicycle lanes
and buffered bicycle lanes require maintenance.
The principal considerations are sweeping,
plowing, and restriping. When agencies are
installing bicycle lanes, it is important to ensure
that there is coordination with maintenance
departments to ensure that the facilities will be
maintained.
• Sweeping. Bicycle lanes are generally installed
in the shoulder of the roadway, where sediment
and debris are likely to collect. Bicycle lanes
should be swept on a regular basis to ensure
that sediment and debris does not become an
impediment to bicycling.
• Plowing. Bicycle lanes should be plowed along
with roadways during and after snow events.
Snow should not be stored in bicycle lanes. In
dense areas with a high volume of bicyclists,
snow may have to be removed from the
roadway is there is no space for storage.
• Restriping. Bicycle lanes are subject to wear
over time and should be assessed periodically
and restriped as necessary.
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• Crack Sealing. Cracks in asphalt paving can
be hazardous to bicyclists and pedestrians.
Unsealed cracks can lead to vegetation growing
in cracks and exacerbate surface deterioration.
• Mowing. Grass shoulders can have significant
mowing costs. Gravel shoulders can reduce
mowing need.
• Vegetation Management. If adjacent to
vegetation, lateral and vertical clearance of
the facility must be maintained to keep the
full-width travel way clear of obstruction. Tree
roots are also a major source of damage.
• Snow Removal. For a mobility-oriented facility,
snow removal should be anticipated. Pervious
asphalt pavement requires significantly less
salt/de-icer compared to conventional asphalt.
• Sign and Signal Maintenance. Signs and signals
should be inspected on at least an annual basis
to ensure they are legible and functional.
• Debris Removal, Flooding, and Catch Basin
Maintenance. As recorded in public input for
the WalkBikeHike Plan, the facility should be
swept clear of debris and stormwater facilities
should be inspected on at least an annual basis
to preserve functionality. Mud deposits in
flood-prone areas should be cleared after flood
events.
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For recreation trails, the maintenance practices
will depend upon the nature and operations of
the facility.
• Surface and Vegetation Maintenance. It is
necessary to maintain the tread surface as firm
and stable, and to ensure that trail vertical
and lateral trail clearance is not hindered
by encroaching vegetation, debris, or fallen
trees. This should entail at least an annual
inspection of the trail facility with repairs made
as necessary.
• Snow. For trail facilities that are recreationoriented, it is not necessary to remove
snow. Instead, snow events can become an
opportunity for other uses of the trail, such as
cross county skiing.
• Trailheads, Signs, and Blaze Markings. Trail
visitors orient themselves through use of
trailheads, signs, and blaze markings. As
recorded in public input for the WalkBikeHike
Plan, it is essential to maintain these to a high
standard in order for people to safely and
confidently navigate the trail.
For hiking and mountain bike trails that are
constructed to be rustic, durable, and recreation-oriented, trail maintenance should be
minimal. An annual inspection should be made
to ensure overall safety. Established trail user
groups, such as the Jersey Off Road Bicycle
Association (JORBA) often have an interest in
and capacity to maintain trails on an organized
volunteer basis.
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Maintenance & Costs

For shared use paths or sidepaths, preventative
maintenance begins with a design that provides
good drainage, a high pavement standard,
access for maintenance vehicles and machinery,
and a long-term plan for resurfacing. Equally
important is to assign maintenance responsibilities. Facilities should be inspected on at least an
annual basis to ensure continued safe operations,
and the public should have a convenient way
to provide notification of issues as they arise.
Common maintenance issues include:
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