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Introduction

This technical handbook is intended to assist the City
of Farmington in the selection and design of bicycle
and pedestrian facilities. The following sections
combine best practices and design guidance provided
by a number of national sources including ITE, NCHRP,
FHWA, and NACTQ. Within the design chapters,
treatments are covered within a single or double sheet
format relaying important design informaticn and
discussion, example photos, schematics {if applicable),
and existing summary guidance from current or
upcoming draft standards. Existing standards are
referenced throughout and should be the first source
of information when seeking to implement any of the
treatments featured here.

Guiding Principles
The following are guiding principles for these bicycle
and pedestrian design guidelines:

+ The walking and bicycling environment should
be safe and comfortable. Safe means minimal
conflicts with external factors, such as noise,
vehicular traffic and protruding architectural
elements. Safe also means routes are clear
and well marked with appropriate pavement
rnarkings and directional signage.

Farmington Creek Troif (shored-use patty) necr Farmington Pond

1: Context and Guidance

+ The trail and bicycte network should be
accessible. Shared-use paths, bike routes
and crosswalks should permit the mobility of
residents of all ages and abilities. The trail and
bicycle network should employ principles of
universal design. Bicyclists have a range of skill
levels, and facilities should be designed with a
goal of providing for inexperienced/recreational
bicyclists (especially children and seniors) to the
greatest extent possible.

* Trail and bicycle network improvements should
be economical. Trail and bicycle improvements
should achieve the maximum benefit for their
cost, including initial cost and maintenance
cost, as well as a reduced reliance on more
expensive modes of transportation. Where
possible, improvements in the right-of-way
should stimulate, reinforce and connect with
adjacent private improvemenits.

+ The trail and bicycie network should connect
to places people want to go. The trail and
bicycle network should provide continuous
direct routes and convenient connections
between destinations such as homes, schools,
shopping areas, public services, recreational
opportunities and transit. A complete network
of on-street bicycling facilities should connect
seamlessly to existing and proposed shared-
use paths to complete recreational and
commuting routes.

+ The walking and bicycling environment should
be clear and easy to use. Shared-use paths and
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crossings should allow all people to easily find
a direct route to a destination with minimal
delays, regardless of whether these persons
have mobility, sensory, or cognitive disability
impairments. All roads are legal for the use of
pedestrians and bicyclists (except freeways,
from which each is prohibited unless a separate
facility on that right of way is provided).

This means that most streets are bicycle
facilities and should be designed, marked and
maintained accordingly.

+ The walking and bicycling environment should
be attractive and enhance community livability.
Good design should integrate with and
support the development of complementary
uses and should encourage preservation and
construction of art, landscaping and other
items that add vatue to the community. These
components might include open spaces
such as plazas, courtyards and squares, and
amenities like street furniture, banners, art,
plantings and special paving. These along with
historical elements and cultural references,
should promote a sense of place.

- Design guidelines are flexible and should
be applied using professional judgment,
This document references specific national
guidelines for bicycle and trail facility design,
as well as a number of design treatments not
specifically covered under current guidelines.
Statutory and regulatory guidance may
change. For this reason, the guidance and
recommendations in this document function
to complement other resources considered
during a design process, and in all cases sound
engineering judgment should be used.
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National Standards

The Federal Highway Administration’s Manual on
Uniform Traffic Control Devices (MUTCD) defines
the standards used by road managers nationwide to
instail and maintain traffic control devices on all public
streets, highways, bikeways, and private roads open
to public traffic. The MUTCD is the primary source

for guidance on lane striping requirements, signal
warrants, and recommended signage and pavement
markings.

To further clarify the MUTCD, the FHWA created

a table of contemporary bicycle facilities that lists
various bicycle-related signs, markings, signals, and
other treatments and identifies their official status
(e.g, can be implemented, currently experimental).
See Bicycle Facilities and the Manual on Uniform
Traffic Control Devices.

Bikeway treatments not explicitly covered by

the MUTCD are often subject to experiments,
interpretations and official rulings by the FHWA.
The MUTCD Official Rulings is a resource that
allows website visitors to eobtain information about
these supplementary materials. Copies of various
documents {such as incoming reguest |etters,
respanse letters from the FHWA, progress reports,
and final reports) are available on this website,

American Association of State Highway and
Transportation Officials (AASHTO) Guide for the
Development of Bicycle Facilities, updated in

June 2012 provides guidance on dimensions, use,

and layout of specific bicycle facilities. The standards
and guidelines presented by AASHTO provide basic
information, such as minimum sidewalk widths, bicycle



lane dimensions, detalled striping requirements and
recommended signage and pavement markings.

The National Association of City Transportation
Officials’ (NACTCO) 2012 Urban Bikeway Design
Guide offers guidance on the current state of the
practice designs. The NACTO Urban Bikeway Design
Guide is based on current practices in the best cycling
cities in the world. The intent cf the guide is to offer
substantive guidance for cities seeking to improve
bicycle transportation in places where competing
demands for the use of the right of way present
unigue challenges. All of the NACTO Urban Bikeway
Design Guide treatments are in use internationally
and in many cities around the US.

FHWA's 2015 Separated Bike Lane and Planning
Design Guide is the newest publication of nationally
recognized bicycle-specific design guidelines, and
outlines planning considerations for separated bike
lanes, presents a suite of design recommendations
based on corridor context, and highlights notable case
studies from across the US.

Some of these treatments are not directly referenced
in the current versions of the AASHTO Guide or the
MUTCD, although many of the elements of these
treatments are found within these documents. In

al cases, engineering judgment is recommended

to ensure that the application makes sense for

the context of each treatment, given the many
complexities of urban streets,

Local Standards

The Utah Department of Transportaticn's (UDOT)
Pedestrian and Bicycle Guide provides design
guidance and maintenance best practices for
pedestrian and bicycle facilities. It also includes
resources on funding, education and enforcement,
and UDQT's project development process. The 2014
State Bike Plan incorporated a route condition
inventory and safety gap analysis for each UDOT
urban region and identified a regional bicycle network
that includes key connections to transit and existing
bicycle facilities as part of the Utah Collaborative

Active Transportation Study. Farmington is located in
UDOT Region 1.

Additional US Federal Guidelines

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

for the construction of accessible facilities. This
includes requirements for sidewalk curb ramps, slope
requirements, and pedestrian railings along stairs.

The 2011 AASHTO: A Policy on Geometric Design
of Highways and Streets commonly referred to
as the “Green Book,” contains the current design
research and practices for highway and street
geometric design.

R0 AL B i Propesad Avcessibility Guidelines
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IDesign Needs of Pedestrians

Types of Pedestrians

Pedestrians have a variety of characteristics and the

transportation network should accommodate a variety

of needs, abilities, and possible impairments. Age is
one major factor that affects pedestrians’ physical
characteristics, walking speed, and envirocnmental
perception, Children have low eye height and walk

at slower speeds than adults. They also perceive the

environment differently at various stages of their

cognitive development. Older adults walk more slowly
and may require assistive devices for walking stability,

sight, and hearing. The table below summarizes

Eye Level

4’6"'5’10"
(1.3m-1.7m)

y

Shoulders
1710°{0.5 m)

Walking
2'6"{(0.75m)

Preferred Operating Space
5(1.5m)
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common pedestrian characteristics for various age
groups.

The MUTCD recommends a normal waiking speed of
3.5 feet per second when calculating the pedestrian
clearance interval at traffic signals. The walking
speed can drop to 3 feet per second for areas

with older populations and persons with mobility
impairments. While the type and degree of mobility
impairment varies greatly across the population, the
transportation system should accommodate these
users to the greatest reasonable extent,

Pedestrian Tharacteristics by Age

Age Characteristics
04 Learning to walk
Requires constant aduft supervision

Developing peripheral vision and depth
perception

5-8 Increasing independence, bui still
requiras superiston

Foor depih perception

9-13 Susceptible to “darting out” in roadways
Insufficient judgment
Sense of invulnerability

14-18  Improved awareaness of traific
environrient

Insufficient jJudgmeni
19-40  Active, aware of traffic environment
41-65  Slowing of reflexes
65+ Difficulty crossing street

Vision loss

Difficulty hearing vehicles approaching
from behind

Source: AASHTO. Guide for the Planning, Design, and
Operation of Pedestrian Facilfties, Exhibit 2-1. 2004,



Design Needs of Pedestrians

Design Needs of Dog Walkers

Dog walking is a common and anticipated use on
shared-use paths. Dog sizes vary largely, as does leash
length and walking style, leading to wide variation in
possible design dimensions.

Shared-use paths designed to accommodate
wheelchair users are likely to provide the necessary
dimensions for the average dog walker. Amenities
such as dog waste stations may enhance conditions
for dog walkers.

Physical Length
Upto5(1.5m)

Sweep Width
Varies

Source: FHWA. Characteristics of Emerging Road
and Traif Users and Their Safety. (2004).

Design Needs of Runners

Running is an important recreation and fitness activity
commonly performed on shared-use paths. Many
runners prefer softer surfaces (such as rubber, bare
earth or crushed rock) to reduce impact. Runners

can change their speed and direction frequently. If
high volumes are expected, controlled interaction

or separation of different types of users should be
considered.

Runrer Typical Speed

USEiI Typical Speed

Runner 6 2 mph

) Eye Level
4!’ 6"_ Sf 10"
(1.3m-1.7m)

Shoulders .
17107 (0.5 m)

Sweep Width
43'{(13m)

Preferred Operating Space
5(1.5m)
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Design Needs of Wheelchair Users Wheelchiatr User Typicat Speen
As the American population ages, the number of people using User Typical Speed
mobility assistive devices (such as manual wheelchairs, powered Manual Wheelchair 2 6 mph

wheelchairs) increases.
Power Wheelchair 6.8 mph

Manual wheelchairs are self-propelled devices. Users propel
themselves using push rims attached to the rear wheels, Braking Design Coasiderations
is done through resisting wheel movement with the hands or

) o . Effect on Mobility ~ Design Solution
arm, Alternatively, a second individual can control the wheelchair

using handles attached to the back of the chair. Difficulty propelling  Firm, stable surfaces

over uneven or soft  and struciures,
Power wheelchairs user battery power to move the wheelchair. surfaces Including ramps or
The size and weight of power wheelchairs limit their ability to beveled edges
negotiate obstacles without a ramp. Various control units are
available that enable users to control the wheelchair movernent,
based on their ability (e.g., joystick or breath controlled).

Cross-slopes cause  Cross-slopes of less
wheeichairs toveer  than two percent.
downhill.

Reguire wider paih  Sufficient wadih and
Maneuvering around a turn requires additional space for of travel maneuvering space:
wheelchair devices. Providing adequate space for 180 degree

turns at appropriate locations is an important element for

accessible design.

Eye Height _—

3'8"(1.1m)
Handle

— 29" (0.9 m}
Armrest

———— 25" (0.75m)

Physical Width | " Physical Width
2%"(0.75m) 22" (0.7 m)
Minimum Operating Width " Minimum Operating Width
3 (0.9 m) 3{0.9m)

o Minimum to Make a 180 Degree Turn ' Minimurm to Make a 180 Degree Turn
5(1.5m} 5{t.5m)

Source: FHWA. Characteristics of Emerging Road and Trail Users and Their Safety. 2004.
USNQJ. 2010 ADA Standards for Accessible Design. 2G10.
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destrian Cro

Mid-block Crossings

Mid-block crossings are an important street design
element for pedestrians. They can provide a legal
crossing at locations where pedestrians want to travel,
and can be safer than crossings at intersections
because traffic is anly moving in two directicns,
Locations where mid-block crossings should be
considered include:

- Long blocks (longer than 600 ft) with
destinations on both sides of the street.

« Locatlons with heavy pedestrian traffic, such as
schools, shopping centers.

+ At mid-block transit stops, where transit riders
must cross the street on one leg of their
journey.

Crossing Treatment Selection

The specific type of treatment at a crossing may
range from a simple marked crosswalk to full traffic
signals or grade separated crossings. Crosswalk lines
should not be used indiscriminately, and appropriate
selection of ¢crossing treatments should be evaluated
in an engineering study should be performed before
a marked crosswalk is installed. The engineering study
should consider the number of lanes, the presence
of a median, the distance from adjacent signalized
intersections, the pedestrian volumes and delays, the
average daily traffic (ADT), the posted or statutory
speed limit or 85th-percentile speed, the geometry
of the location, the possible consolidation of multiple
crossing points, the availability of street lighting, and
other appropriate factors.

PECESTRIAN CROSEING Local Streets Collactor Streets Arterial Streets
CONTEXTUAL GUIRDAMCE 15-25 mph 25-30 mph 30-45 mph
Al ieiignakrodf facations
2 lane with 2 lane with 4 lane with 6 lane with
! medlan median median median
llne 3lane  2lane refuge 3lane  2lane refige 3lane  dlane refuge  Slane  6lane  refuge
Crosswaik Onl 1
thigh visibiutyf £ £l 2 S
Crosswalk withwaming | T
signage and yield lines CER E il E 8
Active Warning Beacon L
{RRFB) &
Hybrid Beacon £l i b El ! ol
Full Traffic Signal El ] El B | = ]
Grade separation I3 £ & B & B B B

LEGEND

Engineering Jodgement  £)

By e e 5

_2Cros sf&alk--u}l'l"l'_i Waidingi
i e —

.ﬁ‘- v E‘r

. -y Q

3 Active War@eacan
TRREB) -
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esign Needs of Bic

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

Bicycle asa Design Vehicle consider reasonably expected bicycle types on the

. N s facility and utilize the appropriate dimensions.
Similar to motor vehicles, bicyciists and their bicycles £t ISR

exist in a variety of sizes and configurations. These The figure below illustrates the operating space and
variations occur in the types of vehicle {such as a physical dimensions of a typical adult bicyclist, which
conventional bicycle, a recumbent bicycle or a tricycle), are the basis for typical facility design. Bicyclists

and behavioral characteristics {such as the comfort require clear space to operate within a facility. This is
level of the bicyclist). The design of a bikeway should why the minimum operating width is greater than the

Standard Bicycle Rider Dimensions

Operating

Envelope
Sr 4"

F

Eye Level
5f

F 9

A

Handlebar Height
38"

Physical Operating Width
2!6"

Minimurn Operating Width
41

Preferred Operating Width 5'
Source: AASHTO Guide for the Development of Bicycle Facilities, 4th Edition, 2012.

A-8 | APPENDIXA: DESIGN GUIDELINES



~Besign Needs of Bic

physical dimensions of the bicyclist. Bicyclists prefer
five feet or more operating width, although four feet
may be minimally acceptabie.

' Bicycle Type Feature
Paved level surfacing

In addition to the design dimensions of a typical ‘Upright
bicycle, there are many other commonly used Adult
pedal-driven cycles and accessories to consider when Bicyclist
planning and designing facilities. The most common

types include tandem bicycles, recumbent bicycles,

and trailer accessories. The figure below and table Recumbent
at right summarize the typical dimensions for bicycle Bicyclist

types.

Design Speed Expectations

The expected speed that different types of bicyclists
can maintain under various conditions also influences
the design of facilities such as shared-use paths. The
table at right provides typical bicyclist speeds for a

variety of conditions.

510

Bicycle Type
Upright Adukk
Bicyclisi

Recumbent
Bicyclist

6!1 OIJ
Tandern
Bicyelist

Bicyclist with
child trailer

I
Bicycle as Desigri Vehidle - Tynical Dimensions

Source: AASHTO Guide for the Development of Bicydle Facilities, 4th
Edition *AASHTC does not provide typical dimensicns for tricycles.

Crossing Interseciions
Downhill
Uphilt

Paved leve| surfacing

Feature

Phvsical sidri
Operating width
(Minimum})
Operaiing width
(Preferred)
Phiysical lengih
Phystcal height of
handlebars
Cperating height

Eve height

Veriical clearance o
obstructions {tunnel
height, ighting. etc)
Approxirngie cenier of
granaty

Physical length

Eye height

Physical length

Physical length

Physical width

Bicycle as Design Vehicle - Design Speed
Expectations

Typical
Speed
15 mph

10 mph
30 rmph
5-12 mph
18 mph

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

Bicycle as Design Yehicle - Typical Dimensions

Typical
Dimensions
2i6In

41t
51
Eit10In
3t 2In
8ftdin
51
101t

2ft9In

Ifr4n
8ft
3ft10in

% it

10 ft

2ft6in
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Design Needs of Bicyclists
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Types of Bicyclists
tt is important to consider bicyclists of all skill levels when creating a non- Typical Distribution of Bicyclist Types
matorized plan or project. Bicyclist skill level greatly influences expected speeds 1% Strong and
and behavior, both in on-street bikeways and on shared roadways. Bicycle e Fearless
infrastructure should accommodate as many user types as possible, with Enthused
decisions for separate or parallel facilities based on providing a comfortable and
experience for the greatest number of people. Confident
The bicycle planning and engineering professions currently use several systems
to classify the population which can assist in understanding the characteristics
and infrastructure preferences of different bicyclists. The current AASHTG
Guide to the Development of Bicycle Facilities encourages designers to identify Interested
their rider type based on the trip purpose (Recreational vs. Transportation) and but
on the level of comfort and skill of the rider (Causal vs. Experienced). A more Concerned
detailed framework for understanding of the US population’s relationship to
transportation focused bicycling is illustrated in the figure at right. Developed by
planners in Portdand, OR' and supported by research? this classification provides
the following alternati-e categories to address varying attitudes towards
bicycling in the US:
- Strong and Fearless (approximately 1% of population) - Characterized
by bicyclists that will typically ride anywhere regardless of roadway
conditions or weather. These bicyclists can ride faster than other user
types, prefer direct routes and will typically choose roadway connections
-- even if shared with vehicles — over separate bicycle facilities such as No Way,
No How

shared-use paths.

« Enthused and Confident {5-10% of population) - This user group
encompasses bicyclists who are fairly comfortable riding on all types of
bikeways but usually choose low traffic streets or shared-use paths when
available. These bicyclists may deviate from a more direct route in favar of
a preferred facility type. This group includes all kinds of bicyclists such as
commuters, recreaticnal riders, racers and utilitarian bicyclists.

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

No Way, No How {approximately 30% of population) - Persons in this category are not bicyclists, and perceive
severe safety issues with riding in traffic. Some people in this group may eventually become more regular
cyclists with time and education. A significant portion of these peopie will not ride a bicycle under any
circumstances.

| Roger Geller, City of Portland Bureau of Transportation. Four Types of Cyclists. http:/A:ww.portlandonline.com/transportation/index.
cfm?&a=237507. 2009.
2 Dill, ], McNeil, N. Four Types of Cyclists? Testing a Typology to Better Understand Bicycling Behavior ond Potential. 2012,
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The specific bicycle facility type that should be
provided depends on the surrounding environment
(e.g. auto speed and volume, topography, and
adjacent land use) and expected bicyclist needs {e.g.
bicyclists commuting on a highway versus students
riding to school on residential streets).

Facility Selection Guidelines

There are no ‘hard and fast' rules for determining the
most appropriate type of bicycle facility for a particular
location — roadway speeds, volumes, right-of-way
width, presence of parking, adjacent land uses, and
expected bicycle user types are all critical elements

of this decision. Studies find that the most significant

factors influencing bicycle use are motor vehicle traffic
volumes and speeds. Additionally, most bicyclists
prefer facilities separated from motor vehicle traffic

or located on local roads with low motor vehicle traffic
speeds and volumes. Because off-street pathways

are physically separated from the roadway, they are
perceived as safe and attractive routes for bicyclists
who prefer to avoid motor vehicle traffic. Consistent
use of treatments and application of bikeway facilities
allow users to anticipate whether they would feel
comfortable riding on a particular facility, and plan
their trips accordingly. This section provides guidance
on various factors that affect the type of facilities that
should be provided.

FARMINGTON ACTIVE TRANSPORTATION PLAN | A-11



Facility Classification

Description

Consistent with bicycle facility classifications

throughout the nation, these Bicycle Facility Design
Guidelines identify the following classes of facilities
by degree of separation from motor vehicle traffic.

Shared Roadways are bikeways where bicyclists
and cars operate within the same travel lane, either
side by side or in single file depending on roadway
configuration. The most basic type of bikeway is

a signed shared roadway. This facility provides
continuity with other bicycle facilities {usually bike
lanes), or designates preferred routes through
high-demand corridors.

Shared roadways may also be designated by
pavement markings, signage and other treatments
including directional signage, traffic diverters,
chicanes, chokers and /or other traffic calming
devices to reduce vehicle speeds or volumes,

Such treatments often are associated with Bicycle
Boulevards.

On-Street Bikeways, such as conventional or
buffered bike lanes, use signage and striping to
delineate the right-of-way assigned to bicyclists
and motorists. Bike lanes encourage predictable
movements by both bicyclists and motorists.

Another variant of on-street bikeway is Separated
Bike Lanes which are exclusive bike facilities that
combine the user experience of a separated path
with the an-street infrastructure of conventional bike
fanes.

Shared-use Paths are facilities separated from
roadways for use by bicyclists and pedestrians.

A-12 | APPENDIX A; DESIGN GUIDELINES




TFacility Continua

The following continua iflustrate the range of bicycle desirable to construct facilities to a higher level of
facilities applicable to various roadway environments, treatment than those recommended in relevant
based on the roadway type and desired degree of planning documents in order to enhance user safety
separation. Engineering judgment, traffic studies, and comfort. In other cases, existing and/or future
previous municipal planning efforts, community input motor vehicle speeds and volumes may not justify the
and local context should be used to refine criteria recommended level of separation, and a less intensive
when developing bicycle facility recommendations treatment may be acceptable.

for a particular street. In some corridors, it may be

Arterial/Highway Bikeway Continuum (without curb and gutter)

Shared Lane Marked Wide Shoulder Wide Shoulder Separated Bike Shared-use Path
Curb Lane _ Bikeway Bikeway Lane: protected
with barrier

Arterial/Highway Bikeway Continuum (with curb and gutter)

Marked Wide Conventional Buffered Separated Bike Separated Bike  Separated Bike
CurbLane Bicycle Lane  Bicycle Lane Lane: at-grade, Lane protected Lane: curb
1 - protected with . §  with barrier. - separated .

» ] L )
N == N
NS = m N
b i Ny
N ! N

-

3

Collector Bikeway Continuum

Shared Lane Marked Wide Conventional Wide Bicycle Buffered
Curb Lane  Bicycle Lane Lane Bicycle Lane

A
1 (]

W

AT X TS
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Bicycle Facility Contextual Guidance

Due to the range of factors that influence bicycle
users’ comfort and safety, selecting the best bicycle
facility type for a given roadway can be challenging.
There is a significant impact an cycling comfort when
the speed differential between bicyclists and motor
vehicles is high and when traffic volumes and speeds
are also high. The chart below can help to determine
the type of bikeway best suited for particular
configurations, speeds, and volumes. To use this chart,
" BICYCLE FACILITY
CONTENTUAL GLIDANCE
FACILITY TYPE

NEIGHBORHOOD BIKEWAY
20

Comfortable and attractive bicycling
environment withaut uiizing physical
separation; typreally employs
techniques to pricrtize blcycling.

identify the number of lanes, daily traffic volume, and
travel speed, and locate the facility types indicated by
those key variables. Other factors beyond speed and
volume that are not included in the chart betow but
that still affect facility selection include traffic mix of
heavy vehicles, on-street parking, intersection density,
surrounding land use, and roadway sight distance.
These additional factors should be considered in the
facility selection and design process.

AVERAGE ANNUAL DAILY TRAFFIC {1,000 veh/day or 100 veh/peak hr)

ADVISORY BIKE LANE
L L

Blcycle priority areas delineated by
dotted white lines, separated from &
nantow automobile Tavel area

BIKE LANE
L L

Exclusive space for bicyclists through
the use of pavement markings and
signage (without buffers or barriers).

BUFFERED BIKE LANE
00

Traditional bike lane separated by
painted buffer ta vehicle travel lanes
andl/or parking lanes.

PROTECTED BIKE LANE
20060
Physically separated blkeway. Could

be ane or two way znd protected by a
variety of techniques

SHARED-USE PATH
g

Completely separated from roadway,
typically shared with pedestrians

*. Minimal Separation

2 Moderate Separation
@ & Good Separation
High Separation

mar

min o
Acceptable Desired  Acceptable
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POSTED TRAVEL SPEED {mph)
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A pedestrion crossing with a medion refuge island near Snow Horse Elementary in Kaysville (Photo: Shaunna Burbidge}

2: Pedestrian Crossing Treatments

Introduction

Attributes of pedestrian-friendly intersection design
include:

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

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

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

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

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

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

These attributes will vary with context but should

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

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

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

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

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

Description

Crosswalks exists at the corners of roadway
intersections, whether they are marked or unmarked.
An unmarked crosswalk is the area is defined by the
edges of the sidewalk. This area is absent of crosswalk
markings, though other related traffic control markings
may be present.

Unmarked crosswalks area not applicable at mid-block
locations. Crosswalk pavernent markings must be used
to formally establish the crosswalk in these areas.

y /8 K

« Crossing Assembly signs may be
used o identify the unmarked
crossing area for motonsts

P T e P

WS -2,
W16-7F gy

//

Iy /?
At stop controlled intersections, a

)

Guidance

Unmarked crosswalks are most comfortable on
streets with:

* One lane in each direction
+ Motor vehicle speeds of 25 mph or lower

+ Motor vehicle volumes of 3,000 ADT or lower

Unmarked crosswalks may operate safely at locations
with higher speeds and volumes than noted above,
but may result in uncomfortable conditions and
discourage pedestrian activity. See Safety Effects of
Marked Vs. Unmarked Crosswalks at Uncontrolled
Locations (FHWA, 2005) for more specific functional
thresholds,

o g

—_—

~ Accessible curb ramps

stop bar may be previded even if the
crosswalk marking is absent.

/ . /s
Discussion

should be provided on both

@ x ends of the crosswalk area.
\

The Uniform Vehicle Code requires that motorists yield right-of-way to pedestrians in marked and unmarked
crosswalks. The UVC is ambiguous about whether an unmarked crosswalk exists at intersections where no sidewalk

are present.

If a pedestrian is 700 feet or farther from a formal pedestrian crossing they may cross mid-block at any location, but
they must yield to motor vehicles. At mid-block crossings, a yield line may be provided even if the crosswalk marking

itself is absent.

Additional References and Guidelines

AAMSHTO. Guide for the Pianning, Design, and Operation of Pedestrian
Facifities. 2004,

FHWA, Safety Effects of Marked \=. Unmarled Crossnalks at
Uncontrofled Locations. 2005.
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Materials and Maintenance

Unmarked crosswalks should be maintained free of
debris. Surrounding landscaping should be maintained to
not negatively impact sight lines.



Marked Crosswalks at Inte

Description Guidance

A marked crosswalk signals to motorists At signalized intersections, all crosswalks should be marked. At
that they must stop for pedestrians unsignalized intersections, crosswalks may be marked under the
and encourages pedestrians to cross at following cenditions:

designated locations. Installing crosswalks

In downtowns or other high pedestrian activity centers
alone will not necessarily make crossings

. ) Al a complex Intersection, to orient pedestrians in finding
safer especially on multi-lane roadways. their way across.

At mid-black locations, crosswalks can be * At an offset intersection, to show pedestrians the shortest
route across traffic with the least exposure to vehicular

marked where there is 2 demand for crossin,
g traffic and traffic conflicts,

and there are nc nearby marked crosswalks. -
- At an intersection with visibility constraints, to position
pedestrians where they can best be seen by oncoming
traffic.

* At an intersection within a school zone on a walking route.
Continental markings provide additional visibility

Rarallel markings are the
me:si basic crosswalk
rnaikirig type

The crasswalk should be
lorated o align as closely as
pnssibie with the through
pedesirian zone of the
sidewalk corridor

Discussion

Continental crosswalk markings should be used at crossings with high pedestrian use or where vulnerable
pedestrians are expected, including: school crossings, across arterial streets for pedestrian-only signals, at
mid-block crosswalks, and at intersections where there is expected high pedestrian use and the crossing is not
controlled by signals or stop signs. See intersection signalization for a discussion of enhancing pedestrian crossings.

Additional References and Guidelines  Materials and Maintenance

FHWA. Manua! on Uniform Traffic Controf Devices, (38.T4). 2009, Because the effectiveness of marked crossings depends
AASHTOQ. Guide for the Planning, Design, and Operation of Pedestrian ) . . i
Fo-llities. 2004, entirely on their visibility, maintaining marked crossings
VWA, Safety Effects of Marked vs. Unmarked Ci : . . -
el o v Unmarked Crosswalks of should be a high priority. Thermoplastic markings offer

FHWA, Crosswaik Marking Field Visibility Study. 2010.

NACTO. Urban Street Design Guide, 2013, increased durability than conventional paint,
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>d Mid-Block Crossings

Description Guidance

A marked/unsignalized crossing typically consists of a Maximum traffic volumes

marked crossing area, signage and other markings to . <9,000-12,000 Average Daily Traffic (ADT)
slow or stop traffic. The approach to designing crossings volume

at mid-block locations depends on an evaluation . Up to 15,000 ADT on two-lane roads,

of vehicular traffic, ine of sight, pathway traffic, use preferably with a median

patterns, vehicle speed, road type, road width, and other + Up to 12,000 ADT on four-lane roads with
safety issues such as proximity to major attractions. median

When space is available, using a median refuge island Maximum travel speed

can improve user safety by providing pedestrians and ' 35 MPH

bicyclists space to perform the safe crossing of one side Maximum number of lanes

of the street at a time. * 3 lanes with a refuge

Minimum line of sight
+ 25 MPH zone: 155 feet
+ 35 MPH zone; 250 feet
Detectable warning strips help  Advance stop lines * 45 MPH zone: 360 feet
visually impaired pedestrians should be placed 20-
identi?y the =dge of the street 50 feet In advance cf
; mult-lane uncontrolled
mid-block crossings

T N\ MR

i VI Ty
Crosswaik markings
legally establish
mid-bliick pedesinan -
Crussing

Discussion

Unsignalized crossings of muilti-lane arterials over 15,000 ADT may be possible with features such as sufficient
crossing gaps (more than 60 per hour), median refuges, and/or active warning devices like rectangular rapid flash
beacons or in-pavement flashers, and excellent sight distance. For more information see the discussion of active
warning beacons. On roadways with low to moderate traffic volumes (<12,000 ADT) and a need to control traffic
speeds, a raised crosswalk may be the most appropriate crossing design to improve pedestrian visibility and safety.

Additional References and Guidelines = Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Faciilties. 2012. Locate rnarkings out of wheel tread when possible to
FHV/A. Manual on Uniform Traffic Control Devices. 2009, I .
minimize wear and maintenance costs,
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In Street Pedestrian Crossing Signs

Description

In-street pedestrian crossing signs are attached to
a flexible plastic bollard on the center line of the
roadway. They are used to reinforce the presence
of crosswalks and remind motarists of their legal
obligation to vield for pedestrians in marked or
unmarked crosswalks. This signage is often placed
at high-volume pedestrian ¢rossings that are not
signalized.

R1-6

STATE

LAW

—

e

T0

L]

WITHIN

L CROSSWALK

Discussion

Guidance

- The in-street pedestrian crossing sign shall be
placed in the roadway at the crosswalk location
onthe center line, on a lane ling, or on a median
island.

+ The top of an In-Street Pedestrian Crossing sign
shall be a maximum of 4 feet above the pavement
or median island surface,

+ The signs perform better cn narrow roadways,
where the visibility of the signs is maximized

* Install in a manner that does not impede
pedestrian flow.

* Install outside the turn radius of vehicles that may
be approaching from cross street.

* May be placed on a median island (when available)

-1 as height

of -

These flexible signs must be extremely durable to withstand potential impacts with motor vehicles . Semi-
permanent installations are also possible when the sign is combined with a moveable base. This allows for day-time
only applications. On multi-lane roadways, consider active warning beacons for improved yielding compliance.

Additional References and Guidelines

Caltrans. Cafifornia Manual on Uniform Traffic Control Devices, 2012,

Redmon, Tamara. Evaiuating Pedestrian Safty Countermeasures. Public

Road. 2011.
Hua, Jenna. San Francisce PedSafe if Project Outcomas and Lessons
Learned. TRB Annual Meeting. 200S.

Materials and Maintenance

Unless the In-Street Pedestrian Crossing sign is placed
on a physical island, the sign support shall be designed
to bend over and then bounce back to its normal vertical
position when struck by a vehicle.
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Curb Extensions

Description Guidance

« In most cases, the curb extensions should be

Curb extensions minimize pedestrian exposure 4 J 5 p
. . ; . . esigned to transition between the extended curb
during crossing by shortening crossing distance . . \
8 gy & g and the running curb in the shortest practicable

and giving pedestrians a better chance to see and distance.

be seen before committing to crossing. They are + For purposes of efficient street sweeping, the

appropriate for any crosswalk where it is desirable to minimum radius for the reverse curves of the
shorten the crossing distance and there is a parking transition is 10 ft and the two radii should be

lane adjacent to the curb. balanced to be nearly equal.

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

Ht’mn'n'-! curkd

il B Crossing
I I ; distance 1s
AN ~ shortened

Extended curh

V' buffer from-edge
of parking lane:
preferred

Curh 2xtension length

can be adjusted o
acrommaodate bus stops of
Sirest furniture

— 3 —

€ urb radi not to scale For dlustraticn _nur?nses orly} —_

Discussion

If there is no parking lane, adding curb extensions may be a problem for bicycle travel and truck or bus turning
movements, Additional traffic calming tools can be found in Chapter 8 of this appendix.

Additional References and Guidelines Materials and Maintenance

AASHTO, Guide for the Planning, Design, and Operation of Pedestrian Planted curb extensions may be designed as a bioswale,
Faciities. 2004.
AASHTO. A Policy on Geometric Design of Highways and Streets. 2004. a vegetated system for storm water management.

NACTO. Urbon Street Design Guide. 2013.
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1 Refuge Islands

Description Guidance
Median refuge islands are located at the mid-point + Can be applied on any roadway with a left turn

of a marked crossing and help improve pedestrian center lane or median that is at least &' wide.

safety by allowing pedestrians to cross one direction
of traffic at a time. Refuge islands minimize pedestrian
exposure by shortening crossing distance and
increasing the number of available gaps for crossing.

Appropriate at signalized or unsignalized
crosswalks

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

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

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

Cui-through rmecian refuge
islands are preferred

over curk: ramps ic better
accomrmodate wheelchair
! users.

i

Discussion

If a refuge island is landscaped, the landscaping should not compromise the visibility of pedestrians crossing in
the crosswalk. Shrubs and ground plantings should be no higher than 1 ft & in. On multi-lane roadways, consider
configuration with active warning beacons for improved yielding compliance. Additional traffic calming tools can be
found in Chapter 8 of this appendix.

Additional References and Guidelines  Materials and Maintenance

FHW#A. Monual on Uniform Traffic Control Devices, 2009, Refuge islands may collect road debris and may require
HTO. Guide for the Planning, Design, and Cperation of Pedestrian ., .

?.ﬁ;fﬁes, 2004, fo 8 Bestg P 4 somewhat frequent maintenance, Refuge islands should

mggj 5;332 ?;i‘ﬁ:‘{‘?,’ei’,-gi,"ggu‘f;ﬂf’gﬁg?z' be visible to snow plow crews and should be kept free of

snow berms that block access.
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L Raised Crosswalks

Description Guidance

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

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

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

Raised crosswalks can alsc be used as a traffic
calming treatment.

) No grade change with
A tactile warning device should sidewalk level is preferred
be used at the curb edge ;

Discussion

Like a speed hump, raised crosswalks have a traffic slowing effect which may be unsuitable on emergency response
routes. Additional traffic calming tools can be found in Chapter 8 of this appendix.

Additional References and Guidelines = Materials and Maintenance

FHWA. Manual on Uniform Traffic Controf Devices. (38.18). 2009. Because the effectiveness of marked crossings depends
AASHTO. Guide for the Planning, Design, and Operation of Pedestrian . PR R .
Focilities. 2004, entirely on their visibility, maintaining marked crossings
USDC). ADA Standards for Accessiblz Design. 2010. . -

NACTO. Urban Street Design Guide. 2013, should be a high priority.
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Pedestrians at Signalized Crossi

Description
Pedestrian Signal Head

Pedestrian signal heads indicate to pedestrians when
to cross at a signalized crosswalk. Pedestrian signal
indications are recommended at all traffic signals
except where pedestrian crossing is prohibited.

Countdown pedestrian signals are particularly
valuable for pedestrians, as they indicate whether a
pedestrian has time to cross the street before the
signal phase ends. Countdown signals should be
used at all new and rehabbed signalized intersections

Signal Timing

Adequate pedestrian crossing time is a critical
element of the walking environment at signalized
intersections. The length of a signal phase with
parallel pedestrian movements should provide
sufficient time for a pedestrian to safely cross the
adjacent street. The MUTCD recommends a walking
speed of 3.5 ft per second.

At crossings where older pedestrians or pedestrians
with disabilities are expected, crossing speeds as
low as 3 ft per second should be assumed. Special
pedestrian phases can be used te provide greater
visibility or more crossing time for pedestrians at
certain intersections (See Pedestrian Traffic Signal
Enhancements).

Large pedestrian crossing distances can be broken
up with median refuge islands. A pedestrian push-
butten can be provided on the median to create a
two-stage pedestrian crossing if the pedestrian phase
is actuated. This ensures that pedestrians are not
stranded on the median, and is especially applicable
on large, multi-lane roadways with high vehicle
volumes, where providing sufficient pedestrian
crossing time for a single stage crossing may be an
issue.

Additional References and Guidelines

United States Access Board. Proposed Accessibility Guidelines for
Pedestrian Facilities in the Public-Right-of-Way (PROWAG). 2011.
AASHTO. Guide for the Planning, Design, and Operation of Pedestrian
Facifities. 2004.

NACTO. Urban Street Design Guide. 2013.

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

Consider the use of a Leading
Pedestnan Interval (LPY) to provide
additional traffic-protected crossing
time to pedestrians 5ee Pedestrian
Traffic Signal Enhancements for
additional detall

Discussion

Push-buttons should be located so that someone in a
wheeichair can reach the button from a level area of
the sidewalk without deviating significantly from the
natural line of travel into the crosswalk. Push-buttons
should be marked (for example, with arrows) so that
it is clear which signal is affected. In areas with very
high pedestrian volumes, consider an all-pedestrian
signal phase, also known as a Pedestrian Scramble or
Barnes Dance, to give pedestrians free passage in the
intersection when all motor vehicle traffic movements
are stopped, including diagonally in some cases.

This greatly reduces pedestrian and vehicle conflicts,
but does make for a longer signal cycle length. Right
turns on red must not be permitted in conjunction
with an exclusive pedestrian phase.

Materials and Maintenance

It is important to repair or replace traffic control
equipment before It fails. Consider semi-annual
inspections of controller and signal equipment,

intersection hardware, and loop detectors.
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“Pedestrian Traffic Signal Enhancements

Description

Pedestrian-vehicle conflicts can occur when drivers
performing turning movements across the crosswatk
do not see or yield to pedestrians who have the right-
of-way. Pedestrians may also arrive at an intersection
late, or may not have any indication of how much time
they have to safely cross the intersection. Pedestrian
traffic signal enhancements can be made to provide
pedestrians with a safe crossing environment.

Guidance

Pedestrian recall Is a traffic signal controller setting
that automatically provides a pedestrian walk phase
during every cycle. Since Pedestrian recall does not
require detection or actuation, it eliminates the need
for push buttons or other costly detection equipment.
This makes pedestrian crossings predictable,
minimizes unnecessary pedestrian delay, and does
not leave pedestrians wondering whether they have
been detected or not. The most appropriate use of
pedestrian recall is in locations and/or times of day
with high pedestrian volumes.

Push buttons can be configured to provide additional
crossing time when pedestrians arrive at the crossing
during the flashing don't walk interval. The MUTCD
requires signage indicating the walk time extension at
or adjacent to the push button (R10-32P).

A-24 | APPENDIX A: DESIGN GUIDELINES

Passive pedestrian detection devices save pedestrians
the trouble of having to locate a push button. They
are also capable of tracking pedestrians as they cross
the intersection, and can be configured te extend the
walk/flashing don't walk interval when pedestrians are
still in the intersection, and/or not dedicate walk time
in the absence of pedestrians.

Leading Pedestrian Intervals (LPI) are used to
reduce right turn and permissive left turn vehicle
and pedestrian conflicts. The through pedestrian
interval is initiated first, in advance of the concurrent
through/right/permissive left turn interval. The LPI
minimizes vehicle-pedestrian conflicts because it
gives pedestrians a 3-10 second head start into the
intersection, thereby making them more visible, and
reducing crossing exposure time.

Accessible Pedestrian Signals {APS) are designed to be
accessible by individuals with visual disabilities. They
provide audible tones or verbal messages to convey
when it is appropriate to walk, when they must wait,
and feedback when the signal has been actuated via
push-button. This eliminates the need for pedestrians
to rely entirely on the audible cues provided by
moving cars, which may be deceiving depending

on the complexity of traffic signal operations at the
intersection.



Pedestrian Trafhic Signal Enhancements

Leading Peaestrian Intenal Passive infrared Pedestrian Detector

Materials and Maintenance

Detection and actuation equipment will require
regular maintenance. As a result, fixed operations
require less maintenance than actuated operations.
Intersections employing split phasing, right turn
overlaps, or protected-permitted left-turn signals
should be monitored to ensure that conflicting
pedestrian and vehicle movements do not occur.

Additional References and Guidance

FHWA. Signol Timirg Manual. 2008.

FHWA, Signalized lntersections: Informational Guide. 2nd Edition. 2013.
Caltrans. California Manual on Uniform Traffic Controf Devices. 2012.
NACTO. Urban Straet Design Guide. 2013.

Push-buttons will require regular inspection
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Active Warning Beacons (RRFE

Description Guidance

Active warning beacons are user actuated illuminated * Warning beacons shall not be used at

devices designed to increase motor vehicle yielding cr osswalks contr.olled by YIELD signs, STOP
_ . ) . signs, or traffic signals.

compliance at crossings of multi lane or high volume

roadways.

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

Types of active warning beacons include conventional
circular yellow flashing beacans, in-roadway warning
lights, or Rectangular Rapid Flash Beacons {RRFB).

Rectangular Rapid Flash Beacons
{RRFB} dramatically increase
compliance over conventicnal
warning beacons.

Providing secondary installations

of RRFBs on median islands !
Improves conspicuity and driver
yielding behawior

Discussion

Rectangular rapid flash beacons have the most increased compliance of all the warning beacon enhancement
options. A study of the effectiveness of going from a no-beacon arrangement to a two-beacon RRFB installation
increased yielding from 18 percent to 81 percent. A four-beacon arrangement raised compliance to 88 percent
{according to a 2009 FHWA study). Additional studies over long term installations show little to no decrease in
yielding behavior over time.

Additional References and Guidelines Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012, Depending on power supply, maintenance can be
FHWA. Manual on Uniform Traffic Control Devices. 2009, . ,

FHWA. MUTCD - Interim Approval for Optional Use of Rectangutar Rapid minimal. If solar power is used, RRFBs should run for

Flashing Beacons (lA-11). 2008. years wi thout issue.
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Description

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

Should be installed at least

100 feet from side sirzets or
driveways that are controlled by
STOF or YIELD signs

Discussion

Guidance

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

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

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

Push button
== R8T [ala)

Hybrid beacon signals are narmally activated by push buttons, but may also be triggered by infrared, microwave

or video detectors. The maximum delay for activation of the signal should be two minutes, with minimum crossing
times determined by the width of the street. Each crossing, regardless of traffic speed or volume, requires additional
review by a registered engineer to identify sight lires, potential impacts on traffic progressien, timing with adjacent

signals, capacity, and safety.

Additional References and Guidelines

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

Materials and Maintenance

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

Description Typical Application

“Toucan” crossings of streets are a type of signal * Appropriate at mid-block or carefully designed

configuration that provides minor street or mid-block Interse cHomlasasions!

» Across higher traffic streets where pedestrians

signal indication for bicyclists and pedestrians, but > 18 .
and bicyclists are crossing together.

not for motor vehicles, so that “two ¢an” ¢ross the

« Across higher traffic streets where a
conventional traffic signal or pedestrian hybrid
beacon is considered to assist in pedestrian
and bicyclist crossings.

major street.

Design Features
Atoucan signal assembly may be created by pairing a bicycle signal head with a pedestrian signal head.
if located at an intersection, the major street receives standard traffic signal contral, and the minor cross

street has STOP sign to control motor vehicle traffic. The design may be paired with access management or
other measures to reduce potential conflicts.

@®

The pedestrian/bike phase is typically activated by a push button or passive detection.

Stop lines, high visibility crosswalk markings and bicycle lane dotted line extensions should be used to clarify
crossing expectations.

Green colored pavement may be used to highlight the bike lane crossing.

"© @0

Additional References and Guidelines Implementation & Costs

NCHRP 562: improving Pedestrian Safety at Unsignalized Crorsings. 2006. Cost will depend on the complexity and size of the
FHWA Interim Approval 16 (LA, 16}, {Note: Because this is an intersection, but in general, costs are comparable
unconventional configuration at intersections, it is important to operate . . R . .

all Toucan signals consistently across the city for maximum safety and to the installation of conventional traffic signals (i.e.

understanding, (NCHRP 562). FHWA has appro-ed bicycle signals for use, if

they compl; with requirements from F.C. Interaction Approval 16 (L.A. 18). controller boxes, detection devices, mast arms, etc.).
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Toucan Signals

Toucan signal with channelized crossing island Toucan signal at mid-block location
[ e

&

This central island afsc functions as u right-out channelization A mid-block toucan signal uses high visibility crossing markings to
istand for motor vehicles. (Tucson, A7) separate uscr types. (Berkeley, C4)

Further Considerations

- MUTCD guidance discourages installation of half signals at intersection locations. However, based on
an engineering study or engineering judgment, a jurisdiction can decide to install the device at such an
intersection if it determines that Is the best location for it, considering all pertinent factors, and/or there are
mitigating measures.

Pedestrians typically need more time to travel through an intersection than bicyclists. Signal timing and
recall phases may be configured to be responsive to the detection and actuation by different user types with
different signal and clearance intervals.

- Bicycle detection and actuation systems include loop detectors, video detection, microwave, radar, or cther
technologies that trigger the activation of the bicycle signal when a bicycle is detected.

+ Toucan signals operate in a similar fashion to Pedestrian Hybrid Beacons (PHB). PHBs have shown a crash
reduction of 29% for all crash types (CMF ID: 2911) and 15% for fatal or serious injury crashes (CMF ID: 2917).
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affic Signal

Description Guidance

Signalized crossings provide the maost protection for Full traffic signal installations must meet MUTCD
crossing path users through the use of a red-signal pedestrian, school or modified warrants. Additional
indication to stop conflicting motor vehicle traffic. guidance for signalized crossings:

A full traffic signal installation treats the path crossing * Located more than 300 feet from an existing

- . . . signalized intersection
as a conventional 4-way intersection and provides

standard red-yeliow-green traffic signal heads for all
legs of the intersection. - Roadway ADT exceeds 15,000 vehicles

- Roadway travel speeds of 40 MPH and above

Full traffic signal

Full traffic signal controls
path bicycle traffic

W11-15

Push button
actuation

Discussion

Shared-use path signals are normally activated by push buttons but may also be triggered by embedded loop,
infrared, microwave or video detectors. The maximurm delay for activation of the signal should be two minutes, with
minimum crossing times determined by the width of the street.

Each crossing, regardless of traffic speed or volume, requires additional review by a registered engineer to identify
sight lines, potential impacts on traffic progression, timing with adjacent signals, capacity and safety.

Additional References and Guidelines  Materials and Maintenance

FHWA. Marnwal on Uniform Traffic Control Devices. 2009. Traffic signals require routine maintenance. Signing and
NACTO. Urban Bikeway Design Gtide. 2012. . s
e striping need to be maintained to help users understand

any unfamiliar traffic controk.
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Grade-Separated Crossings

Description Guidance
Grade separated crossings provide critical non- Overcrossings require a minimum of 17 feet of
motorized system links by joining areas separated by vertical clearance to the roadway below versus a
barriers such as railroads, waterways and highway minimum elevation differential of around 12 feet
corridors. In most cases, these structures are built in for an undercrossing, This can result in greater
response to user demand for safe crossings where they elevation differences and much longer ramps for
previously did not exist. There are no minimum roadway bicycles and pedestrians to negotiate. Overcrossings
characteristics for considering grade separation. should be at least 8 feet wide with 14 feet preferred
Depending on the type of facility or the desired user and additional width provided at scenic viewpoints.
group, grade separation may be considered in many Undercrossings should be designed at minimum 10
types of projects. feet height and 14 feet width.

-4 L

Center line striping

Railing height
LEA2 . min.,

ADA generally
lintis ramp slopes
w 120

Sl TGSl

T2nun

Center ine
SIEEIAE

(el it r

Discussion

Overcrossings for bicycles and pedestrians typically fall under the Americans with Disabilities Act (ADA), which
strictly limits ramp slopes to 5% (1:20) with landings at 400 foot intervals, or 8.33% (1:12) with landings every 30 feet.
Overcrossings pose potential concerns about visual impact and functional appeal, as well as space requirements
necessary to meet ADA guidelines for slope. Safety is a major concern with undercrossings. Shared-use path users
may be temporarily out of sight from public view and may experience poor visibility themselves. To mitigate safety
concerns, an undercrossing should be designed to be spacious, well-lit, equipped with emergency cell phones at
each end and completely visible for its entire length from end to end.

Additional References and Guidelines  Materials and Maintenance

AASHTO. Guide for the Devalopment of Bicycle Facilities. 20%2. 14 foot width allows for maintenance vehicle access.
AASHTOQ. Guide for the Planning, Design, and Dperation of Pedestrian . . . . e
Faciiities. 2004, fo 8 Desig P 4 Potential problems include conflicts with utilities,

drainage, flood control and vandalism. Overcrossings can
be more difficuit to clear of snow than undercrossings.
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3. Shared-use Paths

Introduction

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

Key features of shared-use paths include:

* Frequent access points from the local road
network.

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

- A limited number of at-grade crossings with
streets or driveways.

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

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

Path Crossings

In most cases, at-grade path crossings can be properly
designed to provide a reasonable degree of safety and
can meet exisiing traffic and safety standards. Path

Denver Rio Grande Western Rail Trail in Farmington near Burke Lane

facilities that cater to bicyclists can require additional
considerations due to the higher travel speed of
bicyclists versus pedestrians.

Consideration must be given to adeguate warning
distance based on vehicle speeds and line of sight,
with the visibility of any signs absoclutely critical.
Directing the active attention of motorists to roadway
signs may require additional alerting devices such

as a flashing beacon, roadway striping or changes in
pavement texture (See Chapter 2 of this appendix).
Signing for path users may include a standard “STOP”
or "YIELD" sign and pavement markings, possibly
combined with other features such as bollards or a
bend in the pathway to slow bicyclists. Care must be
taken not to place too many signs at crossings lest
they begin to lose their visual impact.

A number of striping patterns have emerged over the
years to delineate path crossings. A median stripe

on the path approach will help to organize and warn
path users. Crosswalk striping is typically a matter of
local and state preference, and may be accompanied
by pavement treatments to help warn and slow
motarists. In areas where motorists do not typically
yield to crosswalk users, additional measures may be
required to increase compliance.
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General Design Practices

Description

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

existing roadways.

Guidance
width

- 8 feet is the minimum allowed for a two-way bicycle

path and is only recommended for low traffic situations.

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

- 12 feet is recommended for heavy use situations with

high concentrations of multiple users. A separate track

(5" minimum) can be provided for pedestrian use.
Lateral Clearance

« A2 foot or greater shoulder on both sides of the
path should be provided. An additional foot of lateral
clearance {total of 37 is required by the MUTCD for
the installation of signage or other furnishings.

- If bollards are used at intersections and access
points, they should be colored brightly and/or
supplemented with reflective materials to be visible
at night.

Overhead Clearance

- Clearance to overhead obstructions should be 8
feet minimum, with 10 feet recommended.

Striping

= ‘When striping is provided, use a 4 inch dashed yellow
center |ine stripe with 4 inch solid white edge lines.

- Solid center lines can be provided on tight or
blind corners, and on the approaches to roadway
Crossings.

Additional References and Guidelines

AASHTO. Guide for the Development of Bicydle Facifities. 2012.
FHWA. Manual on Uniform Troffic Controf Devices. 2009,
Flirk, C. Greenways: A Guide To Planning Design And Deveioprment. 1993.
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Discussion

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

Materials and Maintenance

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



Shared-Use Paths

Description

Shared-use paths along roadways, also called Sidepaths,
are a type of path that run adjacent to a street. Because
of operational concerns it is generally preferable to place

paths within independent rights-of-way away from roadways.

However, there are situations where existing roads provide
the only carridors available.

Along roadways, these facilities create a situation where

a portion of the bicycle traffic rides against the normal

flow of moter vehicle traffic and can result in wrong-way
riding where bicyclists enter or leave the path. The AASHTO
Guide for the Development of Bicycle Facilities cautions
practitioners of the use of two-way sidepaths on urban or
suburban streets with many driveways and street crossings.

In general, there are two approaches to crossings: adjacent
and setback crossings, illustrated below.

Adjacent Crossing - A separation of 6 feet emphasizes the
conspicuity of riders at the approach to the crossing.

LI A T

Discussion

Guidance

- Guidance for sidepaths should follow that for
general design practises of shared-use paths.

* A high number of driveway crossings and
intersections create potential conflicts with
turning traffic. Consider alternatives to
sidepaths on streets with a high frequency of
intersections or heavily used driveways.

Where a sidepath terminates special
consideration should be given to transitions so
as not to encourage unsafe wrong-way riding
by bicyclists.

Crossing design should emphasize visibility of
users and clarity of expected yielding behavior.
Crossings may be STOP or YIELD cantrolled
depending cn sight lines and bicycle motor
vehicle volumes and speeds.

Setback Crossing - A set back of 25 feet separates the
path crossing from merging/turning movements that may
be competing for a driver's attention.

The provision of a shared-use path adjacent to a road is not a substitute for the provision of on-road

accommodation such as paved shoulders or bike lanes, but

may be considered in some locations in addition to on-

road bicycle facilities. To reduce potential conflicts in some situations, it may be better to place one-way sidepaths

on both sides of the street,

Additional References and Guidelines

AASHTO. Guide for the Development of Bicycle Facilities. 2012,
NACTQ. Urban Bikeway Design Guide, See entry an Raised Cycle Tracks.
2012,

Materials and Maintenance

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

Meighbarhood accessways provide residential areas with
direct bicycle and pedestrian access to parks, shared use
paths, green spaces, and other recreational areas. They
most often serve as small shared use path connections
to and from the larger shared use path network, typically
having their own rights-of-way and easements.

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

" o
& vide concrete accass
trall frem sireet ey

& ade
asphalt
shared uso

path '

Discussion

I 5 mismurm

Guidance

+ Neighborhood accessways should remain cpen
to the public.

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

* Shared use path widths should be designed
to be less than 8 wide only when necessary to
protect large mature native trees over 18" in
caliper, wetlands or other ecologically sensitive
areas.

Access trails should slightly meander whenever
possible.

ADA acess

Properﬁ;:‘.;-i_}?rﬁ‘e-',
e i

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

Additional References and Guidelines

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

FHWA. Manual on Uniform Traffic Controf Devices. 2009.

FHWA. Federal Highway Administration University Course on Bicycle
ond Pedestrian Transporiation. Lesson 19: Greenways and Shared Use
Paths. 2006.

NACTO. Urban Bikeway Design Guide. 2012.
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Materials and Maintenance

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



‘ed-use Path Crossi

Description Guidance

At-grade roadway crossings can create potential conflicts The approach to designing path crossings of streets

between path users and motorists, however, well-designed  depends on an evaluation of vehicular traffic, line of

crossings can mitigate many operational issues and provide sight, pathway traffic, use patterns, vehicle speed,

a higher degree of safety and comfort for path users. road type, road width, and other safety issues such
as proximity to major attractions.

Discussion

Marked Crossings are appropriate on a two lane road with £9,000-12,000 Average Daily Traffic (ADT} volume,
and speeds below 35 mph. Crossings of streets with higher speeds, higher volumes, and additional lanes require
additional enhancements such as median islands or active warning beacons.

Path crossings should not be provided within approximately 400 feet of an existing sighalized intersection. If
possible, route the path directly to the signal. Barriers and signing may be needed to direct shared-use path
users to the signalized crossings

At signal-controlled crossings, full traffic signal installations must meet MUTCD pedestrian, school or modified
warrants. Signalized crossings should be located more than 300 feet from an existing signalized intersection, and
include push button actuation for shared-use path users. The maximum delay for activation of the signal should be
two minutes.

Additional References and Guidelines  Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Locate markings out of wheel tread when possible to
AASHTO. Guide for the Planning, Design, and Operation of Pedestrian . . -

Facilities, 2004. minimize wear and maintenance costs. Signing and

FHWA. hanual on Uniform Traffic Control Devices, 2009. . P,

FHWA, Pedestrian Hybrid Beacon Guide - Recommendations ond Cose striping need to be maintained to help users understand
Study. 2014 " . .

FHWA. MUTCD - Interim Approval for Optional Use of Rectangular any unfamiliar traffic control. If a sidewalk is used for

Rapid Flashing Beacons (IA-11). 2008. crossing access, it should be kept clear of snow and debris

NACTO. Urban Bikeway Design Guide. 2012.
and the surface should be level for wheeled users. Traffic

signals and hybrid beacons require routine maintenance.
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~Bollard and Gate Alternatives at Shared-use Path Crossings

Description Guidance
Bollards are physical barriers designed to restrict + Bollards or other barriers should not continue to

be used unless there is a documented history of
unauthorized intrusion by motor vehicles.

+ "No Motor Vehicles” signage (MUTCD R5-3) may be
used to reinforce access rules.

motor vehide access to the multi-use path,
Unfartunately, significantly-vertical physical
barriers create obstacles to legitimate trail

users and are often ineffective at preventing
access. Alternative design strategies use signage,

ing, and curb cut design to reduce the , .
landscaping . g ] + Vertical curb cuts should be used to discourage
likelihood of motor vehicle access and slow trail motor vehicle access.

+ Atintersections, split the path tread into two sections
separated by low landscaping.

users before crossings.

Consider targeted surveillance and enforcement at
specific intrusion locations

Split tread into two sections
in advance of the crossing

Low landscaping
preserves visibulity and
aMmiergenay ancess

- Vertigal curb cut
¢ design af ramps

ol
NO
MOTOR
VEHICLES

MUTCD RS
5 Oarfies permitied
' sa s . access
o

Discussion

Bollards or other barriers should not be used unless there is a documented history of unauthorized intrusion by
motor vehicles. If unauthorized use persists, assess whether the problems posed by unauthorized access exceed
the risks and fssues posed by bollards and other barriers.

Additional References and Guidelines Materials and Maintenance

AASHTO, Guide for the Development of Bicycle Facilities. 2012. Landscaping separation between treads should be
maintained to a height easily straddled by emergency
vehicles.
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4: Bicycle Facilities

On-Street Bikeways

Designated exclusively for bicycle travel, on-street
bikeways are segregated from vehicle travel lanes by
striping, and can include pavernent stencils and other
treatments. On-street bikeways are most appropriate
on arterial and collector streets where higher traffic
volumes and speeds warrant greater separation.

On-street bikeways can increase safety and promote
proper riding by:

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

- Discouraging riding on the sidewalk,
» Reducing the incidence of wrong way riding.

- Reminding motorists that bicyclists have a right
to the road.

Conventional bicycle fane on State Street in Farmington

Shared Roadways

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

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

Bicycle boulevards are a special class of shared
roadways designed for a broad spectrum of bicyclists.
They are low-volume local streets where motorists and
bicyclists share the same travel lane. Treatments for
bicycle boulevards are selected as necessary to create
appropriate automobile volumes and speeds, and to
provide safe crossing opportunities of busy streets.
See the Bicycle Boulevards section on Page 36 for
more information.
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l,
Bicycle Boulevards

Description Guidance
Bicycle boulevards are low-volume, low-speed * Signs and pavement markings are the minimum

treatments necessary to designate a street as a

ets modified to enhance bicyclist comfi .
stre d & comfort bicycle boulevard.

by using treatments such as signage, pavement
markings, traffic calming and/cr traffic reduction, and
intersection modifications. These treatments allow

* Bicycle boulevards should have a maximum posted
speed of 25 mph. Use traffic calming to maintain an
85th percentile speed below 22 mph.

through movements of bicyclists while discouraging

Implement volume control treatments based on the
similar through-trips by non-local motorized traffic. context of the bicycle boulevard, using engineering

judgment. Target motor vehicle volumes range from
1,000 to 3,000 vehicles per day.

- Intersection crossings should be designed to
enhance safety and minimize delay for bicyclists.

=

/ r"'{u_{-\"'ﬁ :
Slsaisl Wayfinding signage
gl provides directions, distance
and estimated travel time to

i e nearby destinations.

Signs and Pavement

Markings identify the street
as a bicycle priority route and
provide positioning guidance

M

Discussion

Bicycle boulevard retrofits to local streets are typically located on streets without existing signalized accommodation
at crossings of collector and arterial roadways. Without treatmenits for bicyclists, these intersections can become
major barriers along the bicycle boulevard and compromise safety. Traffic calming can deter motorists from driving
on a street. Anticipate and monitor vehicle volumes on adjacent streets to determine whether traffic calming results
in inappropriate volumes. Traffic calming can be implemented on a trial basis.

Additional References and Guidelines =~ Materials and Maintenance

Alta Planning + Design and |BP!. Bigycle Boulevard Pianning and Design Vegetation should be regularly trimmed to maintain
Handbook, 2009,

BikeSafe. Bicycle countermeastire sefection s; stem. visibility and attractiveness.
Ewving, Reid. Traffic Colming: State uf the Practice. 1999.
Ewing, Reid and Brown, Steven. ULS. Traffic Calming Manual. 2009,
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Conventional Bicycle Lanes

Description Guidance

Conventional bike lanes designate an exclusive space * 4 foot minimum when no curb and gutter is

for bicyclists through the use of pavement markings present.

and signage. The bike lane is located adjacent to motor - 5 foot minimum when adjacent to curb and gutter
or 3 feet more than the gutter pan width if the

vehicle travel lanes and is used in the same direction as o
gutter pan is wider than 2 feet.

motor vehicle traffic. Bike lanes are typically on the right

. , » 14.5 foot preferred from curb face to edge of bike
side of the street, between the adjacent travel lane and lane. {12 foot minimum) when adjacent to parallel
curb, road edge or parking lane. parking.

Many bicyclists, particularly less experienced riders, - 7 foot maximum width for use adjacent to arterials
with high travel speeds. Greater widths may

are more comfortable riding on a busy street if it has a - .
encourage motor vehicle use of bike lane.

striped and signed bikeway than if they are expected to

ith vehicles. -

share a lane with vehicles 6" white line

145 preferred A= MUTCD R3-17
P I __(optional)

4" white line or

T =h

parking “7s 3 rimimum ndable

surface outside of
gutter seam

-

Discussion

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

Additional References and Guidelines = Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012. Paint can wear more quickly in high traffic areas or in
FHWA. Manual on Uniform Traffic Control Devices. 2009 ) ) .
NACTO. Urban Bikeway Design Guide. 2012, winter climates. Bicycle lanes should be cleared of snow

threugh routine snow removal operations.
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Advisory Bicycle Lanes

Description Guidance

Advisory bicycle lanes (also called dashed bicycle + This treatment is most appropriate on narrow
lanes} provide a bicycle-priority space 5-7 feet wide (20-30 feet), two-lane roadways where there is

o . insufficient space for conventional bicycle lanes
with bicycle lane markings on a roadway 1o narrow and that have low volumes. Streets with travel area

for conventional bicycle lanes. Similar in appearance wider than 30 feet can support conventional bike
to bicycle lanes, advisory bicycle lanes are distinct in lanes.
that they are temporarily shared with motor vehicles + Motor vehicle traffic volumes are low-moderate
during head-on approaching maneuvers and turning (1,500-4,500 ADT), but may function on streets with
as high as 6,000 ADT.

movements.

* The roadway is preferably straight with few bends,
Benefits of advisory bicycle lanes include creating inclines or sightline obstructions.
priority for people bicycling in what would ctherwise be . Should not be implemented in areas where parking
a shared-roadway condition, increasing predictability demand is high encugh that parked cars would
and clarifying positioning between people bicycling and obstruct the advisory bicycle lanes.
people driving, and encouraging increased separation + Recormmended two-way motor vehicle travel lane
while passing. width of 16 ft, though some are as narrow as 10 ft.

y iraffic advisory
- 5igh (we-3) may be -
used o clary two-way
operation of the road ™

Y,

= Farkmgis =
prohibited sithin

the adhasory

btevele lane

L.

Delineaied with
whiie braken
line to permit
encroachment
wher necessary

MNo centerline
promotes
safer passing

Discussion

This treatment is considered experimental by FHWA and may require a Request to Experiment as described

in Section 1A.10 of the MUTCD. Specific design detail should conform to MUTCD and any experimentation
requirements. Advisory bicycle lanes may be appropriate on low volume streets in freight districts. Required passing
widths for truck or emergency vehicles should be considered on routes where such vehicles are anticipated.

Additional References and Guidelines  Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facifitis and A Poficy on Consider the use of colored pavement within the
Geometric Design of Highways and Streets. 2012. . ) )
FHWA. Manual on Uniform Traffic Control Devices. 2009. advisory bicycle lane area to discourage unnecessary

NACTO. Urban Bikeway Design Guide. 2012. encroachment by motorists or parked vehicles.
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;_-_i.’aui']"ered Bike Lanes

Description

Buffered bike lanes are conventional bicycle lanes
paired with a designated buffer space, separating the
bicycle lane from the adjacent motor vehicie travel
lane and/or parking lane. Buffered bike lanes follow
general guidance for buffered preferential vehicle
lanes as per MUTCD guidelines {section 3D-01).

Buffered bike lanes are designed to increase the
space between the bike lane and the travel lane and/
or parked cars. This treatment is appropriate for bike
lanes on roadways with high motor vehicle traffic
volumes and speed, adjacent to parking lanes, or a
high volume of truck or oversized vehicle traffic.

Travel side butfer increasas separation
between road users and improves

facility comfort, particularly on: faster
and busier sireets

Parking side buffer designed to
discourage nding n the “door
zone"

Guidance

+ The minimum: bicycle travel area {not including
buffer) is 5 feet wide.

+ Buffers should be at |east 2 feet wide. If 3
feet or wider, mark with diagonal or chevron
hatching. For clarity at driveways or minor
street crossings, consider a dashed line for
the inside buffer boundary where cars are
expected to cross.

+ Buffered bike |lanes can buffer the travel
fane only, or parking lane only depending
on available space and the objectives of the
design.

MUTCD R3-17
{optional)

Discussion

Freguency of right turns by motor vehicles at major intersections should determine whether continuous or
truncated buffer striping should be used approaching the intersection. Commenly configured as a buffer between
the bicycle lane and motor vehicle travel lane, a parking side buffer may also be provided to help bicyclists avoid the
‘door zone' of parked cars.

Additional References and Guidelines = Materials and Maintenance

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

AASHTO, Guide for the Development of Bicy=le Facilities. 2012.
FHWA. Manua! cn Uniform Traffic Control Devices. (30-01}. 2009,
NACTC. Urbon Bikeway Design Guide 2012.
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One-Way Separated (or Protected) Bike Lanes

Description Guidance

One-way separated bike lanes, also known as + 7 foot recommended minimum to allow passing.

cycle tracks or protected bike lanes, are physically » 5 foot minimum width in constrained locations.

protected from motor traffic and distinct from the + When placed adjacent to parking, the parking buffer

sidewalk. Separated bike lanes are either raised should be three feet wide to allow for passenger

or at street level and use a variety of elements for loading and to prevent door collisions.

physical protection from passing traffic. * When placed adjacent to a travel lane, one-way raised

bike lanes may be configured with a mountable curb to

Vertical separation treatments allow entry and exit from the bicycle lane for passing
such as parking, tubular markings other bicyclists or to access vehicular turn lanes.

= movable planters or raised curbs
riidy e uillized

Desired width s 7 feet in
areas with high bicycle
volurnes ar uphill seciions
io faciliiate safe passing
bphawor

i Physical barriers should
be onented towards the
Inside edge of the buifer

If parkmg is p| asent, buffer
should be 3 feet wide and
marked with 2 solid white
— lines with interior diagonal

¢ cross hatching. Buffers less
than 3 feet wide are permitted
when parking is not present.

L/

Special consideration should be given at transit stops to manage bicycle and pedestrian interactions. Driveways
and minor street crossings are unique challenges to separated bike lane design. Parking should be prohibited
within 30 feet of the intersection to improve visibility. Color, yield markings and “Yield to Bikes” signage should be
used to identify the conflict area and make it clear that the bike lane has priority over entering and exiting traffic. If
configured as a raised separated bike lane, the crossing should be raised so that the sidewalk and separated bike
lane maintain their elevation through the crossing.

Bicycle lane vword and svmbol markings
placed at ihe begirining arnd end of a
separated bicycle lane and at periodic
Intervals to define the bike direction

Somy MY e

Discussion

Additional References and Guidelines = Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. In cities with winter climates, barrier separated and

raised bike lanes may require special equipment for snow
removal.
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r Separated (or Protected) Bike Lanes

Description Guidance

Two-way separated bike lanes, also known as cycle tracks or - 12 foot recommended minimum for

protected bike lanes, are physically separated facilities that two-way facility

allow bicycle movement in both directions on one side of the - 8 foot minimum in constrained locations

road. Two-way bike lanes share some of the same design « When placed adjacent to parking, the
parking buffer should be three feet wide
to allow for passenger loading and to
prevent door collisions.

characteristics as one-way facilities, but may require additionat
considerations at driveway and side-street crossings.

Atwo-way separated bike lanes may be configured as a

protected facility at street level with a parking lane or other Two-way separated bike lanes work best
barrier between the bike lane and the motor vehicle travel lane on one-way streets. Single direction motor
vehicle travel minimizes potential conflict

and/or as a raised bike lane to provide vertical separation from
the adjacent motor vehicle lane.

e,

Desired width is 12 feet in
areas witn high bicycle volumes
ar uphilf sections to facilitate
safe passing behavior, 8 feet is
mirnmum width

M//

Bicycle lane word and
symbaol markings should be
placed at the beginning of
a bike lane and at periodic
intervals along the facility
to define the bike direction,

with bicyclists.

: Des:red vwdtn for apa rkmg butfer s 3

feei to allow for passenger loading and

to prevent docr conflicis Cither verocal
separation strategias are {ubular rnarkings,
movable planters or raised curbs

Discussion

Two-way separated bike lanes require a higher level of control at intersections to allow for a variety of turning
movements. These mavements should be guided by separated signals for bicycles and motor vehicles. Transitions into
and out of two-way bike lanes should be simple and easy to use to deter bicyclists from continuing to ride against the
flow of traffic. At driveways and minor intersections, bicyclists riding against roadway traffic in two-way bike lanes may
surprise pedestrians and drivers not expecting bidirectional travel. Appropriate signage is recommended.

Additional References and Guidelines Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. In cities with winter climates barrier, separated and
raised separated bike lanes may require special
equipment for snow removal.
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Separated Bike Lane Protection Methods

Description Guidance

+ Separated bike lanes should ideally be
placed along streets with long blocks and
few driveways or mid-block access points for

Protection is provided through physical barriers and can
include bollards, parking, a planter strip, an extruded curb, or

on-street parking. Separated bike lanes using these protection motor vehicles. Separated bike lanes located
elements typically share the same elevation as adjacent travel on one-way streets have fewer potential
lanes. conflict areas than those on two-way streets,

) ) - In situations where on-street parking is
Raised separated bike lanes may be at the level of the allowed, separated bike lanes shall be located
adjacent sidewalk or set at an intermediate feve| between the between the parking lane and the sidewalk (in
roadway and sidewalk to distinguish the separated bike lane contrast to bike lanes}.
from the pedestrian area.

- Parting Steps

» Delineator Posts - Concrete Borrier

4 in Minimum

L3 Height
| L
. 61t
Typical
. 10ft-40ft
"~ Typical 4
Spacing
& ft Spacing
v * Continuous {wariable)
Spacing
| i 8 | | v
l‘ 2 3 ft Typical 1 - i
l(-i 3 ft Preferred Min.ill?\‘:lm & —1#t-2ftTyplcal
Roised 4 Raised Lane Planters
Median -
& in Typical 3n-6in
Curls Height Height Typical
~
Continuous
(Canallow Maintain
drainage gaps) consistent
——space
. between
. Planting Strips
{opticnal} | planters
., | | {
I(—Llw in Preferred T | I I(_LJ
Minimum €T _ 2t Preferred Minimum 3 Rt Typical
Sourca: FH\WA Separated Bi''e Lane Planning and Desigr: Guide. 2015.

Discussion

Sidewalks or other pedestrian fadilities should not be narrowed to accommodate the separated bike lane as
pedestrians will likely walk on the separated bike lane if sidewalk capacity is reduced. Visual and physical cues
(e.g., pavement markings & signage) should be used to make it clear where bicyclists and pedestrians should be
travelling. If possible, distinguish the separated bike lane and pedestrian zone with a furnishing zone.

Additional References and Guidelines =~ Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. In cities with winter climates, barrier protected and raised
separated bike lanes may require special equipment for
snow removal.
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Bicycles May Use Fulf Lane sign on Shepord Lane

5: Bicycle Signs and Markings

Introduction

Signage helps to regulate traffic, indicate to bicyclists
and other users that a particular roadway is suitable
or preferred (or not) for travel by bicycle, and may also
indicate nearby destinations accessible by bicycle.

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

+ Direction of travel
« Location of destinations

« Travel time/distance to those destinations

These signs will increase users' comfort and
accessibility to the bicycle systems.

Signage can serve both wayfinding and safety
purposes including:
+ Helping to familiarize users with the bicycle
network

+ Helping users identify the best routes to
destinations

+ Helping to address misconceptions about time
and distance

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

A community-wide bicycle wayfinding signage plan
would identify:

+ Sign locations

+ Sign type - what information should be
included and design features

+ Destinations to be highlighted on each sign -
key destinations for bicyclists

+ Approximate distance and travel time to each
destination

Bicycle wayfinding signs also visually cue motorists
that they are driving along a bicycle route and
should use caution. Signs are typically placed at

key locaticons leading to and along bicycle routes,
including the intersection of multiple routes. Too
many road signs tend to clutter the right-of-way, and
it is recommended that these signs be posted at a
level most visible to bicyclists rather than per vehicle
signage standards.
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Wayfinding Sign Types

Description

A bicycle wayfinding system consists of comprehensive

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

Confirmation Signs

Indicate to bicyclists that they are on a designated B IKE Ro UT E

bikeway. Make motorists aware of the bigycle route.

Can include destinations and distance/time, Do not
include arrows.

Turn Signs &= 75 Lagoon

Indicate where a bikeway turns from one street onto
anocther street. Can be used with pavement markings.

Include destinations and arrows.

Decisions Signs

BIKE ROUTE

Mark the junction of two or more bikeways.

Inform bicyclists of the designated bike route to access LEQ?’C}F Pkwy Trail
N - 0.2 miles 2'min
key destinations. Includes destinations and arrows and
distances. &= Station Park
0.7 miles 5 min

Travel times are optional but receommended.

Discussion

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

Additional References and Guidelines  Materials and Maintenance

PASHTO., Gulde for the Development of Bigycle Fucilities, 2012. Maintenance needs for bicycle wayfinding signs are

FHWA. Manual on Uniform Traffic Control Devices. 2009, L ) . o

NACTO. Urbon Bikeway Design Guide. 2012. similar to other signs and will need periodic replacement
due to wear.
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Wayfinding Sign Placement

Guidance

Signs are typically placed at decision
points along bicycle routes - typically at
the intersection of two or more bikeways
and at other key locations leading to and
along bicycle routes.

Decislons Signs

Near-side of intersections in advance of
a junction with another bicycle route.

Along a route to indicate a nearby
destination.

21N0Y g

Discussion

Description

Confirmation Signs

Every % to % mile on off-street facilities and every 2 to 3 blocks along
on-street bicycle facilities, unless another type of sign is used (e.g,,
within 150 ft of a turn or decision sign). Should be placed soon after
turns to confirm destination(s). Pavernent markings can also act as
confirmation that a bicyclist is on a preferred route,

Turn Signs

Near-side of intersections where bike routes turn (e.g,, where the
street ceases to be a bicycle route or does not go through). Pavement
markings can also indicate the need to turn to the bicyclist.

Decision
Sign

Confirmation
Sign

BIKE ROUTE

Elementary School

13 miing Lmifs

— Library

T l:4_1.'|.I Park

BIKEROUTE

o Turn Sign
Lop

| A= Library

It can be useful to classify a list of destinations for inclusion on the signs based on thelr relative importance to

users throughout the area. A particular destination’s ranking in the hierarchy can be used to determine the physical
distance from which the locations are signed. For example, primary destinations (such as the downtown area) may
be included on signage up to 5 miles away. Secondary destinations (such as a transit station) may be included on
signage up to two miles away. Tertiary destinations (such as a park) may be induded on signage up to one mile away.

Additional References and Guidelines

AASHTOQ, Guide for the Devlopment of Bicycle Facilities, 2012,

FHWA. Manual on Uniform Troffic Control Devices, 2008.
NACTO. Urban Bikeway Design Guide. 2012,

Materials and Maintenance

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

=

Description

Regulatory signs give a direction that must be obeyed, and
apply to intersection control, speed, vehicle movement and
parking. They are usually rectangular or square with a white
background and black, white or colored |etters. Regulatory
signs with a red background are reserved for STOP, YIELD,
DO NOT ENTER or WRONG WAY messages. Red text
indicates a restricted parking conditions, and a circle with a
line through it means the activity shown is not allowed.

Warning signs call attention to unexpected conditions on
or adjacent to a street, and to situations that might not

be readily apparent to road users. Warning signs alert
users to conditions that might call for a reduction of speed

Guidance

+ Small-sized signs or plaques may be used for
bicycle-only traffic applications, such as along
shared-use paths.

+ See the MUTCD 9B for a detailed list of
regulatory sign application and guidance.

+ Fieldwork and engineering judgment are
necessary to fine-tune the placement of signs.

» The SHARE THE ROAD plague (W16-P) shall
not be used alone, and must be mounted
below a W11-1 vehicular traffic warning sign.

It is typically placed atong roadways with high
levels of bicycle usage but relatively hazardous
conditions for bicyclists. The sign should not
be used to designate a preferred bicycle

route, but may be used along short sections of
designated routes where traffic volumes are
higher than desirable.

or an action in the interest of safety and efficient traffic
operations. They are usually diamond-shaped or square
with a retroreflective yellow or fluorescent yellow-green
background with black letters.

. ] Bigycle Crossing
Additicnal Bicyde-Oriented Warning Signs Assembly

@ & ¢

wia12 w75 E WE-10P

Commcn Bicvele Crierted Regulatory Signs

% PARKING|
MAY USE e BIKE

iKE i ' LANE
BikE LANE EUNL. LATE LANE

Fra R7-8a

W16-7P
Additional warning are availoble to call attention to unexpected

conditions for people riding bicycles, such as steep grodes, raif

R-11

d@) d@ KEEP ™ :::zlfn crc?ssings, and slippety conditions. A Bicycle Crossing Assernbly
ggg "TElII'D LEFTJRIGHT . usmg_ w1 1-1.' af}d Wi6-7pP afrrow pioque may be used ot the
SIGAL PEDS 55 * w ot 4—'|_ QOK {ocation of u bikeway crossing to warn other road users.
fa5 Ro6 BT Rid-z2 RIS-&
%‘ %y Share the Road Sign
Wi1-1 The sign serves to make motorists aware thot
SHARE bicyclists might be on the road, and that they
Discussion W16-1P have a fegal right to use the roadwoy.

Signs for the exclusive use of bicyclists should be located so that other road users are not confused by them.
Installation of “Share the Road” signs is an ongoing process. Each new route system that is developed is assessed for
"Share the Road” signing needs. Periodic field inspections of existing routes should identify areas where changing
traffic conditions may warrant additional "Share the Road” signs. The mixing of standard yellow and flucrescent
yellow-green backgrounds within a zone or area should be avoided.

Additional References and Guidelines Materials and Maintenance

Maintenance needs for regulatory and warning signs are
similar to other signs and will need periodic replacement
due to wear,

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

A-50 | APPENDIXA: DESIGN GUIDELINES



A through bike lane next to a right turn fane on a UDOT road in Sait Lake County

6: Bicyclists at Intersections and Crossings

Introduction

Intersections are junctions at which different modes
of transportation meet and facilities overlap. An
intersection facilitates the interchange between
bicyclists, motorists, pedestrians and other modes

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

The configuration of a safe intersection for bicyclists
may include elements such as color, signage, medians,
signal detection and pavernent markings. Intersection
design should take into consideration existing

and anticipated bicyclist, pedestrian and motorist
movements. In all cases, the degree of mixing or
separation between bicyclists and other modes is
intended to reduce the risk of crashes and increase
bicyclist comfort. The level of treatment required

for bicyclists at an intersection will depend on the
bicycle facility type used, whether bicycle facilities are
intersecting, and the adjacent street function and land
use.
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Description Guidance

Bicycle pavernent markings through intersections +  See MUTCD Section 3B.08: "dotted line extensions”
indicate the intended path of bicyclists through an
intersection or across a driveway or ramp. They
guide bicyclists on a safe and direct path through the

Crossing striping shall be at least six inches wide
when adjacent to motor vehicle travel lanes. Dashed

. . . lines should be two-foot lines spaced two to six feet
intersection and provide a clear boundary between

the paths of through bicyclists and either through or apart

crossing motor vehicles in the adjacent lane. +  Chevrons, shared lane markings, colored bike lanes,
or skip striping in conflict areas may be used to

Skip stripe markings alert bicyciists increase visibility within conflict areas or across

and motorists that they are entire intersections. Elephant's Feet markings are

entering a conflict zone and should

proceed with caution common in Europe and Canada.

2-6'gap

2' stripe

Discussion

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

Additional References and Guidelines = Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facifities. 2012. Because the effectiveness of marked crossings depends
FHWA. Alonual on Unifarm Traffic Controf Devices, (2A.06). 2009. . e . . \
NACTO. Urban Bikeway Design Guide. 2012, entirely on their visibility, maintaining marked crossings

should be a high priority.
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Combined Bike Lane / Turn Lane

Description

The combined bike lane/turn lane places shared

lane markings within a right turn only lane, A dashed

line delineates the space for bicyclists and motorists
within the shared lane. Where there isn't room for a
conventional bicycle lane and turn lane, a combined bike/
turn lane creates a combined lane where bicyclists can
ride and turning motor vehicles yield to through traveling
bicyclists. This treatment includes markings advising
bicyclists of proper positioning within the lane and is
recommended at intersections lacking sufficient space
to accommodate both a standard through bike lane and
right turn lane.

H e
B I)I’,/ .
o |

Short length turn -

E
pockets encourage e
slower motor vehicle e
iR
speeds it

Shared lane markings
maintain priority for ;

il
P 3

Guidance

+ Maximum shared turn lane width is 13 feet;
narrower widths promote single file operation,

* Shared lane markings maintain bicycle priority
and indicate preferred positioning of bicyclists
within the combined turn fane.

+ Use R4-4 BEGIN RIGHT TURN LANE YIELD TC
BIKES signage to indicate that motorists should
yield to bicyclists through the conflict area.

An R3-7R “Right Turn Only” sign with an "Except
Bicycles” plaque may be needed to make it legal
for through bicyclists to use a right turn lane.

o
5 e

bicyclists within the
combined lane

Maximum shared turn
lane width is 13 feet

Discussion

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

Additional References and Guidelines

NACTO. Urban Bil'eway Design Guide. 2012.

Materials and Maintenance

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

Description

The appropriate treatment at right-turn lanes
is to place the bike lane between the right-turn
lane and the right-most through lane or, where
right-of-way is insufficient, to use a shared bike
lanefturn lane.

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

Colored pavement may be
used in the weaving area
to increase visibility and
awareness of potential
conflict

Guidance
At auxiliary right turn only lanes (add lane):

+ Continue existing bike lane width; standard width of 5

to 6 feet or 4 feet in constrained locations.

* Use signage to indicate that motarists should yield to

bicyclists through the conflict area.

» Consider using colored conflict areas to promote

visibility of the mixing zone.

Where a through fane becomes a right turn only lane:

* Do not define a dashed line merging path for bicyclists.
- Drop the bicycle lane in advance of the merge area.

* Use shared [ane markings to indicate shared use of the

lane in the merging zone.

+ For additional information, see NACTC's Urban Bikeway
Design Guide under “Intersection Treatments”

Optional dashed lines

Discussion

S
g

e AUTCD R4
© T topuandl) f

For other potential approaches to providing accommaodations for bicyclists at intersections with turn lanes, please
see guidance on shared bike lane/turn lane, bicycle signals, and colored bike facilities.

Additional References and Guidelines

AASHTO. Guiide for the Devefopment of Bicycie Facifies, 2012,
FHWA. Manual on Uniform Traffic Control Devices. 2009.
NACTO. Urban Bikeway Design Guide. 2012.
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Materials and Maintenance

Because the effectiveness of markings depends entirely
on their visibility, maintaining markings should be a high

priority.



Description Guidance

A bike box is a designated area located at the * 14" minimum depth

head of a traffic lane at a signalized intersection * A"No Turn on Red” (MUTCD R10-11} sign shall be

that provides bicyclists with a safe and visible installed overhead to prevent vehicles from entering
the Bike Box.

space to get in front of queuing motorized traffic
during the red signal phase. Motor vehicles must
queue behind the white stop line at the rear of
the bike box.

+ A"Stop Here on Red" sign should be post-mounted at
the stop line to reinforce observance of the stop line.

»

A "Yield to Bikes” sign should be post-mounted in
advance cf and in conjunction with an egress lane to
reinforce that bicydists have the right-of-way going

No Turn on Red through the intersection.

restriction for metorists ) ]
- Aningress lane should be used to provide access to the

- box.
) ‘ M + A supplemental "Wait Here" legend can be provided in
R10-11 advance of the stop bar to increase clarity to motorists.
May be combined with LT e
intersection crossing markings ot i ¥ _' e a& 2 o
and colored bike lanes in z — P

conflict areas

Colored pavement can be
used in the box for increased
visibility

Wide stop lines used for
increased visibility

If used, colored pavement
should extend 50 from the
intersection

Discussion

Bike boxes are considered experimental by the FHWA, Bike boxes should be placed only at signalized intersections,
and right turns on red shall be prohibited for motor vehicles. Bike boxes should be used in locations that have

a large volume of bicyclists and are best utilized in central areas where traffic is usually moving more slowly.
Prohibiting right turns on red improves safety for bicyclists yet does not significantly impede motor vehicle travel,

Additional References and Guidelines  Materials and Maintenance

NACTO. Urban Bileway Design Guide. 2012, Because the effectiveness of markings depends entirely
FHWAL Interim Appro -al (JA-14) has been granted. Requests to use e R . .
green colored pavement nead to comply with the provisiens of on their visibility, maintaining markings should be a high

Paragraphs 14 through 22 of Section 1A.10. 2011, priority.
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Two-Stage Turn Boxes

Description Guidance

* The queue box shall be placed in a protected
area. Typically this is within an on-street
parking lane or separated bike lane buffer

Two-stage turn queue boxes offer bicyclists a safe way to
make [eft turns at multi-lane signalized intersections from a

right side separated or conventional bike lane. area.
On right side separated bike lanes, bicyclists are often * 6.5'minimum depth of bicycle storage area
unable to merge into traffic to turn left due to physical - Bicycle stencil and turn arrow pavement

markings shall be used to indicate proper

separation, making the provision of two-stage left turn boxes
bicycle direction and positioning.

critical. Design guidance for two-stage turns apply to both
conventional and separated bike lanes.

* A"No Turn on Red” (MUTCD R10-11) sign shall
be installed on the cross street to prevent
vehicles from entering the turn box.

Turns from separated
bike lanes may be

protected by a parking ~_
lane or other physical B e
buffer =_, S

Turns from a bicycle lane
may be protected by an
adjacent parking lane or
crosswalk setback space.

Consider using colored
pavemnent inside the
box to further define the
bicycle space

Discussion

Two-Stage turn boxes are considered experimental by FHWA, While two stage turns may increase bicyclist comfort
in many locations, this configuration will typically result in higher average signal delay for bicyclists due to the need
to receive two separate green signal indications {one for the through street, followed by ane for the cross street)
before proceeding.

Additional References and Guidelines = Materials and Maintenance

NACTO. Urban Bikeway Design Guide. 2012. Paint can wear more quickly in high traffic areas or in
winter climates.

A-56 | APPENDIX A: DESIGN GUIDELINES



1enal Heads

Description

A bicycle signal is an electrically powered traffic
control device that should only be used in
combination with an existing traffic signal. Bicycle
signals are typically used to improve identified safety
or operational problems involving bicycle facilities.
Bicycle signal heads may be installed at signalized
intersections to indicate bicycle signal phases and
other bicycle-specific timing strategies. Bicycle signals
can be actuated with bicycle sensitive loop detectors,
video detection, or push buttons.

Bicycle signals are typically used to provide guidance
for bicyclists at intersections where they may have
different needs from other road users (e.g., bicycle-
only movements).

I e,
e —

—K )1.... e

W-‘* R10-11

’J’

Guidance

Specific locations where bicycle signals have had a
demaonstrated positive effect include:

Those with high volume of bicyclists at peak
hours

Those with high numbers of bicycle/motor
vehicle crashes, espedially those caused by
turning vehicle movements

At T-intersections with major bicycle movement
along the top of the “T"

At the confluence of an off-street bike path and a
roadway intersection

Where separated bike paths run parallel to
arterial streets

P
&

Right turns are
prohibited when bicycle
signal is green to
eliminate modal conflicts

SIGNAL

R10-10b
sign clarifies
proper usage

Bicycle signals must
utilize appropriate
detection and
actuation

Discussion

Local municipal code should be checked or modified to clarify that at intersections with bicycle signals, bicyclists
should only obey the bicycle signal heads. For improved visibility, smaller {4 inch lens) near-sided bicycle signals

should be considered to supplement far-side signals.

Additional References and Guidelines

FHWA. MUTCD - Interim Approval for Optional Use of @ Bicycle Signal
Face (1A-1€). 2013,
NACTOQ. Urban Bikeway Design Guide. 2012.

Materials and Maintenance

Bicycle signal heads require the same maintenance as
standard traffic signal heads, such as replacing bulbs and

responding to power outages.
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A bie lane crossing of a high speed, 1otor vehicle priority off-ramp near Hvy 97 in Oregon

7: Bicyclists and Pedestrians at Interchanges

Introduction

Interchanges are grade-separated crossings where
one roadway, typically a higher-order facility such as

a limited-access freeway, is connected to another
highway or surface street by high-speed ramps. In
communities bisected by freeways, interchanges often
provide the sole access point for several miles, but
the presence of ramps often do not allow for safe or
comfortable connections for bicycles or pedestrians.

The safest interchange configurations are those where
motorists must slow down or stop before entering or
exiting the highway, such as where the ramp intersects
the cross-street at a S0 degree angle and is either
signal or stop-controlled at the intersection, This
design provides maximum priority for bicycle riders
and pedestrians crossing the ramps and reduces
impact severity in case of a collision because of slower
vehicle speeds.

interchanges that have free-flow slip ramps encourage
turning movements at high speeds and can cause
conflicts with pedestrians and bicyclists wishing to
cross. This configuration creates major access barriers
and can deter all but the most confident bicyclists.
The most vulnerable road users, such as the elderly,
children or people with disabilities, will particularly
have difficulty with navigating through these facilities.

In these situations, crossings should be clearly marked
and signed, and designed as perpendicular as possible
to the ramp to increase visibility and safety for
pedestrians and bicycles.
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annelized Turn Lanes

Description Guidelines

In some intersections of arterials streets, design vehicle + The preferred angle of intersection between
requirements or intersection angles may result in wide the channelized turn lane and the roadway
turning radii at corners. Configuring the intersection as a being joined is no more than 15 degrees to
channelized (or free-right) turn lane with a raised refuge allow for simultaneous visibility of pedestrians
island can improve conditions for pedestrians trying to cross and potential roadway gaps.

the street.

Design with a maximum 30-35 foot turning
Similar to a median refuge island, the raised refuge island radius.
can reduce crossing distances, allow staged crassing of the

Signing: Pedestrian crossing sign assembl
roadway, and improve visibility of pedestrians crossing the e 58 Y

(W11-2) or Yield (R1-2) to encourage yielding.
Yield to Bikes (R4-4) or similar if bike lanes are
To improve safety and comfort for pedestrians, measures to present.

slow traffic at the pedestrian crossing are recommended such
as provision of a raised crosswalk, signalized pedestrian walk
phase, high visibility crosswalk, and/or pedestrian crossing

roadway.

Raised crossings in the channelized turn lane
may slow driver speed through the turning
area.

signage.

Locate crosswalk in the
miclale of the channelized
turn lane, one car lengih
back fram the other sireer

Bizyclistsiare provided a
Mare secure wartingares

Turn laive should be
configured as an "add lane”
to provde for decelerationt
and storage

Discussion

This design requires trucks to turn into muitiple receiving lanes, and may not be appropriate on the approach to streets
with one through lane. Channelized turn lanes can be very challenging for blind pedestrians. NCHRP 674 identified
the use of sound strips {a full lane rumble strip-like device) in conjunction with flashing beacons to increase yielding

compliance,
Additional References and Guidelines Materials and Maintenance
SASHTO. Guide for the Development of Bicycle Facilities, 2012, Signage and striping require routine maintenance,

TRB. NCHRP 674 Crossing Solutions at Roundabouts and Channelized
Turn Lanes for Pedestrians with Vision Disabliities. 2011.
ITE. Designing Walkabie Urban Thoroughfares, 2010,
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Bike Lanes at Entrance Ramps

Description Guidance

Arterials may contain high speed freeway- These treatments are typically found on streets with high speed
style designs such as merge lanes which can freeway style merge lanes and where users are likely to be
create difficulties for bicydlists, The entrance skilled adult riders.

lanes typically have intrinsic visibility problems
because of low approach angles and feature
high speed differentials between bicyclists
and motoer vehicles.

Design strategles differ for low-speed and high-speed
configurations. The bike lane should be angled to increase the
approach angle with entering traffic, and the crossing positioned
before drivers’ attention is focused on the upcoming merge.

Low Speed Entrance Ramp (Bicycle Priority)

; —=""& Use dashe lines, zolored pavement
..... A0 ard signs to define Dicyclist priority
over merging traffic

Angle the bike lane io increase the
approach angle with eniering tramc

and position crossing a before drivers’
attention 1s facus on the upcoming merge

Crossing located before
drivers' atteniion is focused
ol the upcaming merge

T . WI1-1
= - X-ING

Discussion

On low-speed entrance ramps (< 40 mph) the bike lane should travel straight through the merge area. At high-
speec entrance ramps (= 35 mph), with dedicated receiving lanes, bicyclists should be encouraged to yleld to
merging traffic and cross when safe. Even with signage and striping improvements, free-flow ramps present
significant challenges for pedestrians and bicyclists; reconfiguring the intersecticn is the preferred treatment. While
the jug-handle approach is the preferred configuration at entrance ramps, provide the option for through bicyclists
to perform a vehicular merge and proceed straight through under safe conditions,

Additional References and Guidelines = Materials and Maintenance

ARSHTO. Guide for the Development of Bicycle Facifities. 2012. Locate crossing markings out of wheel tread when possible to
Caitrans. Compilete Intersections. Chapter 9: interchanges. 2010. L .

FHWA, Manual on Uniform Traffic Control Devices. 2009. minimize wear and maintenance costs,

FHV/A. Bicy:le and Pedestrian Transportation, Lesson 15: Bicycle Lones.

2008.
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Bﬂ;t‘* Lanes at Exit Ramps

Description Guidance

Arterials with freeway-style exit ramps can create These treatments are typically found on streets

difficulties for bicyclists. Exit lanes typically have with bicycle lanes where there are freeway-style exit

intrinsic visibility problems because of low approach ramps and where users are likely to be skilled adult

angles and feature high speed differentials between riders. A jug handle turn should be used to bring

bicyclists and motor vehicles. bicyclists to increase the approach angle with exiting
traffic, and add yield striping and signage to the
bieycle approach.

Low Speed Exft Romp (Biocle Priority)

lJse dashed lines, colored pavement
and sigris to define bicyclist prioriiy

Ramp georietry minirizes
speed for exiting venicles

High Speed Exit Ramp (idotor Vehidle Pricrity)

Crossing located in lacatian
with fowest speed and highest
wis bty

T — ¢
~[ETm

Wwayfinding SIgnage 45 foot (35 foot minimuUMy™~ _

ShOU|d Cianfy path taper from roadwa : "

to destinations - i ™~
45 foot (35 foot rmimmumy}
Jughandle turn

Discussion

On low-speed exit ramps (< 40 mph), the bike lane should travel straight through the merge area. On high-speed
exit ramps (2 45 mph), use a jug handle turn to bring bicyclists to a visible location with exiting traffic. Grade
separated crossings are preferred over at-grade crossings to offer low-stress crossings of high-speed interchange
ramps. Grade separation designs utilizing a bicycle path could be used if the approach ramp elevations are
appropriate, and if bicycle volumes are fairly high and motor traffic volumes are high. Standard bicycle path
geometric guidelines would be applied to the approaches to a grade separated crossing for a bikeway.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facifities. 2012, Locate crossing markings out of wheel tread when possicle
Caltrans. Compiete Intersections. Chapter 9: Interchanges. 2010. L )

FHWA. Marial on Uniform Traffic Control Devices. 2008. te minimize wear and maintenance costs.

FHV/A. Bicycle and Pedestrian Transportation. Lesson 15; Bicycle Lanes,

2006.
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Curb extensions (or a choker or neckdovn} ot 100 West & Center St in Kaysville (Photo: Shaunna Burbidge)

8: Traffic Calming

Introduction

Motor vehicle speeds affect the frequency at which
autcmaobiles pass bicyclists as well as the severity of
collisions that can occur. Maintaining motor vehicle
speeds closer to those of pedestrians and bicyclists
greatly improves comfort for pedestrians, bicyclists,
and other vuinerable road users on a street, Slower
vehicular speeds also improve motorists’ ability to see
and react to pedestrians and bicyclists and minimize
conflicts at driveways and other turning locations.

Traffic calming can be applied on streets where a

reduction of vehicle speeds and/or volumes is desired.

Traffic calming measures may reduce the design
speed of a street and can be used in conjunction with
reduced speed limits to reinforce the expectation of
lowered speeds. In short, traffic calming is a physical
means of reducing speeds, whereas a speed limit sign
is only a regulatery means of doing so.

All traffic calming operates on the principle of
deflecting the directicn of motor vehicles and
interfering with the ability to travel a straight, level

path. Vertical deflection such as speed humps,
maintains a vehicles straight path, but requires a
sudden, brief elevation change. Horizontal shifts,
such as chicanes, require vehictes to travel a tightly
meandering path and can narrow the visual field to
reduce travel speeds.

00 KOTy

ENTER

| excrer |
laicyCLES
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Vertical Traftic (la]ming

Description

High motor vehicle speeds affect pedestrians and bicyclists by
decreasing comfort for vulnerable users, decreasing motorists’
reaction times, and increasing the severity of crashes that can occur.
Reducing the speed differential between modes greatly improves
safety and comfort for all users. Vertical speed control measures are
slight rises in the pavement, on which motorists (and occasionally
bicyclists) must reduce speed to cross.

Guidelines

+  Bicycle boulevards should have a maximum posted speed of
25 mph and traffic calming can be used to maintain an 85th
percentile speed below 22 mph.

¢« Speed humps are 14’ long raised areas usually placed in a
series across both travel lanes, though they can also be offset to
accommodate ermnergency vehicles. Gaps can be provided in the
center or by the curb for bicyclists, depending on where bicyclists
are operating on a particular facility. Speed tables are longer
than speed humps and flat-topped. Raised crosswalks are speed
tables that are marked and signed for a pedestrian crossing.

*  Speed cushions have gaps to accommodate the wheel tracks of
emergency vehicles.

Slopes of vertical traffic calming should not exceed 1:10 or be
less steep than 1:25. In order to reduce the risk of bicyclists
losing their balance, tapers should be no greater than 1:6. The
vertical lip should be no more than a 1/4* high.

Raised Crosswalk
Discussion

Emergency vehicle response times should be considered where vertical deflection is used. Because emergency
vehicles have a wider wheel base than passenger cars, speed lumps/cushions allow them to pass unimpeded while
slowing most other traffic. Alternatively, speed tables are recommended because they cannot be straddled by a truck,
decreasing the risk of bottorming out, Traffic calming can also be used to deter motorists from driving on a street
prioritized for other modes, however, monitoring vehicle voiumes on adjacent streets will help to determine whether
traffic calming results in inappropriate volumes elsewhere. Traffic calming can be implemented on a trial basis.

Additional References and Guidelines Materials and Maintenance

AASHTO, Guide for the Development of Bicycle Facilities. 2012. . . P

Alta Planning + Design and IBPI. Bigycle Boulevard Planning ond Design Traffic calming should be designed to minimize impacts
Handbook. 2009, : .

BikeSafe. Bicycle countermeasure selection system, to snowplows. Vegetation should be regularly trimmed to
Ewing, Reid. Traffic Calming: State of the Practice. 1999. maintain Visibi|ity and attractiveness.
Ewing, Reld and Brown, Steven. U.S. Traffic Calming Manual. 2009.

NACTO. Urban Street Design Guide. 2013,
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Horizontal Traffic Calming

Description

Horizontal traffic calming devices cause drivers to slow down by
constricting the roadway space or by requiring careful maneuvering,

Such measures may reduce the design speed of a street, and can
be used in conjunction with reduced speed limits to reinforce the
expectation of lowered speeds.

Guidelines

Maintain a minimum clear width of 20 feet (or 28 feet with
parking on both sides), with a constricted length of at least 20
feet in the direction of travel.

Pinchponts are curb extensions placed on both sides of the
street, narrowing the travel lane and encouraging all road users
to slow down. When placed at intersections, pinchpoiris {or curb
extensions) are known as chokers or neckdowns. They reduce
curb radii, further lower motor vehicle speeds, and shorten
pedestrian crossing distances.

Chicanes are a series of raised or delineated curb extensions,
edge islands, or parking bays on alternating sides of a street
forming an "S"-shaped curb, which reduce vehicle speeds by
requiring motorists to shift laterally through narrowed travel

Chicane

lanes.

+  Pinchpoints allow for traffic to exit one-way from a local street
while restricting entrance to the street from one of its entrances.
This treatment diverts traffic, reduces volumes on local streets,
improves the quiet feel of local streets, while still allowing two-
way bicycle and pedestrian traffic.

Pinchpoint with Bicycle Access

Discussion

Horizontal speed control measures should not infringe on bicycle or pedestrian space. Where possible, provide a
bicycle route outside of the element so bicyclists can avoid having to merge into traffic at a narrow pinch point. This
technique can also improve drainage flow and reduce construction and maintenance costs. Traffic calming can also
deter matorists from driving on a street. Monitor vehicle volumes on adjacent streets to determine whether traffic
calming results in inappropriate volumes elsewhere. Traffic calming can be implemented on a trial basis.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facifities. 2012. . . L
Alta Planning + Design and IBPI. Bigycle Boulevard Planning and Design Traffic calming should be designed to minimize impacts

Handbook, 2009. . .
BikeSafe, Bicycle countermeasure selectlon system, to snowplows. Vegetation should be regularly trimmed to
Ewing, Reld. Traffic Calming: State of the Practice, 1999, maintain visibility and attractiveness.
Ewing, Reld and Brown, Steven. U.S, Traffic Calring Manual, 2009,
NACTO. Urban Street Design Guide. 2013.
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Trathc Diversion

Description

Motor vehicle traffic volumes affect the operation of a bicycle
boulevard or a quiet, local street. Higher vehicle volumes reduce
bicyclists’ and pedestrians’ comfort and can result in more conflicts.
Implement volume control treatments, if necessary, based on the
context of the bicycle boulevard, using engineering judgment. Target
maotor vehicie volumes range from 1,000 to 3,000 vehicles per day,
either occurring naturally or accomplished with diversion or calming,
above which the road should be striped as a hike lane or considered
a signed and/or marked shared roadway.

Guidelines

Traffic diversion treatments reduce motor vehicle volumes by
completely or partially restricting through traffic on a bicycle
boulevard or other local street that requires calming.

+  Partial closures allow full bicycle passage while restricting vehicle
access to one way traffic at that peint. Pedestrian access usually
remains the same and does not require medification.

«  Diagonal diverters require all motor vehicle traffic to turn.

Median diverters restrict through motor vehicle movements
while providing a refuge for bicyclists and pedestrians to cross, in
two stages, if necessary.

+  Street closures create a “T" that encourages motor vehicles to
divert onto another and restricts them from continuing on a
bicycle boulevard, while bicycle travel can continue unimpeded. —
Full closures can accommodate emergency vehicles with the use  Full Clasure

of mountable curbs {(maximum of six inches high}.

Discussion

Bicycle boulevards on streets with volumes higher than 3,000 vehicles per day are not recommended, although a
segment of a bicycdle boulevard may accommodate more traffic for a short distance if necessary to complete the
corridor. Providing additional separation with a bike lane, separated bike [ane, or other treatment is recommended
where traffic calming or diversion cannot reduce volumes below this threshold.

Additional References and Guidelines Materials and Maintenance

AASHTO. Guide for the Development of Bicycle Facilities. 2012, . )
Alta Planning + Design and IBP!. Bicycte Boulevard Planning and Design Depending on the diverter type, these treatments ¢an be

Handbook. 2009, . . i
BikeSafe, Bicycle countermeasure sefection system. challenging to keep dear of snow and debris. Vegetation
Ewing, Reid. Traffic Calming: State of the Practice. 1999. should be reguiarly trimmed ta maintain visibility and
Ewing, Reid and Brown, Steven, U.S. Traffic Calming Monual, 2009, .

NACTO. Urban Street Design Guide. 2013, attractiveness.
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Introduction

The cost estimates in this appendix approximate

the cost for each project recommended in the plan
(spot and linear improvements}, The estimates are
derived from industry standards and labor and
material costs from similar projects in Utah and other
communities nationally. They do not include costs
related to inflation, permitting, environmental impacts,
contingency, engineering, design, bidding services,
mobilization, traffic control, or land acquisition.
Because these preliminary estimates are based on

a planning-level understanding of trail components,
rather than on a detailed design, they should be
considered as “Order of Magnitude”, American
Society for Testing and Materials (ASTM) Standard
E2620 defines Order of Magnitude as being accurate
to within plus 50% or minus 30%. This broad range
of potential costs is appropriate given the leve! of
uncertainty in the design at this point in the process.

The estimates assume that the City will use paint
when installing bike lanes, buffered bike lanes, and
some pavement markings {with the exception of
school crosswalks, which are specified as high-visibility,
piano key-style, thermoplastic crosswalks). Paint has

a considerably cheaper capital cost, but has to be
maintained more often and may be mare expensive
when considering maintenance costs. Thermoplastic,
another pavement marking material made from pre-
formed or molten plastic that is melted into place with
a torch, is approximately 5-6 times more expensive
for initial installation, but lasts ionger than paint and
does not require frequent maintenance, Other project
notes and disclaimers are inciuded in each table.

The tables in this appendix are, in the following order:
Spot Improvements
Off-Street Recommendations

On-Street Recommendations
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Introduction

The project teamn, with direction from City staff,
identified six priority projects for Farmington from
the recommended facilities included in Chapter 4

and Appendix B: Project information. Each priority
project in this appendix includes one or two cut
sheets that include more information than what
appears in the project informaticn tables or on the
recommendations maps, such as benefits, maps,
graphics, context, and estimated cost information.
Developing Farmington's priority projects in this way
is critical to communicating the City's priorities as well
as pursuing future funding and grant opportunities.

The recommendations in this appendix and the

plan as a whole may change as the City changes, as
priorities shift, and as opportunities arise to complete
project. The plan should be considered a fluid
document that will move with the City. Some of the
projects may need to be implemented incrementally
and specific recommendations may be altered;
specific and recommended facility types are the
ultimate goal, but other treatments may need to be
used in the interim.

Projects #4, #5, and #6 are regionally significant
projects that should be implemented together with
Kaysville City as they will extend beyond Farmington
City limits. These projects do not benefit only
residents or visitors of one city, but will improve
connectivity and safety for everyone.



ject #1: Park Lane Overpass Improvements

Project Description

Similar to the Shepard Lane I-15 overpass
improvements outlined in Priority Project #4, but on
a larger scale, improvements to the the Park Lane
overpass of I-15, US-89, Legacy Pkwy, and the UPRR/
UTA rail corridor will add a shared-use path and
bicycle and pedestrian crossings to one side of the
interchange area between the D&RGW Rail Trail and
Main St, with the intention of improving perceived
safety and comfort.

Context

Park Lane currently serves many different types of
trips, providing a vital connection between two sides
of Farmington and parts of southern Kaysville. It also
provides local and regional access for motorists to
the Farmington FrontRunner Station, Station Park, the
Legacy Parkway Trail, the D&RGW Rail Trail, homes
west of the D&RGW Rail Trail, Lagoon Amusement
Park, downtown Farmington, I-15, U5-89, and Legacy
Parkway.

The interchange area is a regionally-significant
structure, but the lack of shoulder, sidewalks, or other
dedicated facilities combined with the popularity of
new development and retail opportunities in the area
has made traversing the interchange by bike or on
foot nearly impossible for most users.

This project was the single most requested project
for the City, County, UDOT, and other state
agencies to complete in the Active Transportation
Plan public involvement process. In a January 26,
2016, City press release, Farmington City committed te
make this "one of its top planning priorities and hopes
the State of Utah will do the same”

Benefits

This project will be a major safety improvement
for all Farmington residents, as well as regional
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Context map of the Park Lane overpass and interchange area
improverents, and the extents of the project highlighted in
yellow (DERGW Rail Trail to Main 5¢. Blue lines represent
proposed bike lanes, dasited bright green sidewalks, green
shared-use paths, orange bicycle boulevards, and tan shared
lanes. Alf dashed gray lines are existing facilities.

The existing Park Lane structure, pictured here spanning US-89
and looking north from the northbound offramp, does not
accommcdate pedestrians or bicy<lists

users accessing the amenities, services, and homes
mentioned earlier. The project will bridge two sides of
the city that are currently divided by the freeway and
rail corridor. It will also provide safe access for school
children and employees of Lagoon Amusement Park,
many of which are under 16. By improving access to
Station Park by bicycle or walking, it will also reduce
parking demand and the need to construct new
parking spaces in the future.



Project #1: Park Lane Overpass Improvements (cont.)

Costs

When considering traffic volumes, delay, and level

of service, UDQT has declared that the Park Lane
interchange is failing. UDOT has alluded to plans

to upgrade the structure to include more motor
vehicles lanes to improve these deficiencies. Past
cost estimates from UDOT, which included widening
the bridge structures and approaches, and adding
dedicated facilities for bicyclists and pedestrians as
part of the structural renovation, were approximately
$22,000,000.

path vith appropriate crosswulks and signage

This profect will improve the crossing over US-89 and [-15, as will as intersections, for bicyclists and pedestrians by installing a shared-use

Because project costs are so uncertain, vary widely,
and depend on when and if the existing structure is
improved (as well as the type of bicycling and walking
improvements to be implemented) this priority project
does not include detailed cost estimates. Rather, it

is recommended that Farmington City, Davis County,
and UDOT fast track this project as the number one
pricrity in Farmington and undertake a feasibility study
in order to identify in greater detail the facility type,
materials, location, surveying, and implementation
schedule for this crossing.
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Project #2: Main Street Widening, Bike Lanes, and Sidewalks

Project Description

This priority project would widen Main Street/Hwy 106
between Shepard Ln, on the north, and Park Ln, on
the south. It does not increase motor vehicle lanes
or vehicular capacity, but rather improves access
and perceived comfort and safety for bicyclists and
pedestrians where facilities do not currently exist.
The improvements would widen the shoulder to
accommodate buffered bike lanes and add curb,
gutter, park strip, and sidewalk. improving this
section of the only continuous, north-south roadway
in Farmington east of I-15 was requested many
times during the Active Transportation Plan's public
involvement process.

Additionally, at the segment’s midpoint, the Active
Transportation Plan also recommends adding a
crossing that is improved with a Rectangular Rapid
Flashing Beacon {RRFB).

Context

North of Shepard Ln, Main Street/Hwy 106 has been
improved in a manner consistent with the proposed
recommmendations for this priority project, including
wide shoulders/parking lanes (recommended to be
converted to buffered bike lanes), curbs, gutters, and
sidewalks on both sides.

Benefits

This priority project will improve bicycling and walking
connections to Knowlton Elementary School, Smith's
grocery store, neighborhoods, bus stops, Lagoon
Amusement Park, and planned development between
US-89 and Main Street. It will also improve connectivity
between the two sides of Main Street itself.

Costs

Buffered Bike Lane Striping, Symbols, & Signs: $8,000
Roadway Widening: $650,000

Curb and Gutter: $200,000
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Context map for widening Main Street between Shepard Ln
and Park Ln, with the extents highlighted in orange in order
to provide contrast with bright green sidewalk lines. Blue lines
represent proposed bike lanes, dashed bright green sidewalks,
green shared-use paths, orange bicycle boulevards, and tan
shared lanes. All dashed gray lines are existing jacilities.
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The proposed cross section for Main Street will include buffered
bike lanes, two total travel lanes, park strip, and sidewalk

Driveway Aprons: $50,000

Storm Water/Drainage: $500,000
Sidewalk: $275,000

Park Strip & Trees: $70,000
RRFB: $22,000

Total Construction Costs: $1,770,000
Total Project Costs*: $2,200,000

* The total project cost, including engineering, mobilization, and a
10% contingency, is about 25% greater than the construction cost
estimate.



Project Description

This priority project would improve 200 East/Hwy
106 on the east side of the road in several sections
between Glovers Ln and 1700 S, The improvements
do not increase motor vehicle lanes or capacity, but
they do improve mobility and perceived comfort and
safety, primarily for pedestrians. The improvements
would add a sidewalk to the east side and shift the
lane striping slightly to accommodate buffered bike
lanes on both sides of the existing roadway asphalt.
Along this segment of 200 East, there are also three
recommended crossings improved with RRFBs,

Context

Other than Frontage Rd, 200 East/Hwy 106 is the
only continuous, north-south roadway in Farmington
east of I-15. Due to intermittent and scattered
development, many properlies do not include
sidewalks for pedestrians or adequate space for
bicyclists to ride on-street without impeding motor
vehicles. In most places, grading and adding sidewalk,
as well as changing striping designs, will be sufficient.
North of Glovers Ln, 200 East/Hwy 106 has a cross
section similar to the proposed for this priority

£ A

A rendering of v hat 200 East would look fike aﬁer &d&ingidéwalks an-d buﬁ‘ered?aike lones

project, including wide shouiders/parking lanes (with
recommended conversion to buffered bike lanes) and
sidewalks.

Benefits

Improving this section of 200 East will provide a
continuous north-south pedestrian corridor. The
project will improve bicycling and walking connections
to and between neighborhoods east and west of 200
East, bus stops, the Legacy Parkway Trail, the Frontage
Rd Trail, and the planned Farmington High School
west of I-15 and Legacy Pkwy.

Costs
Buffered Blke Lane Striping, Symbols, & Signs: $9,500

Sidewalk: $200,000
Grass & Other Plants; $15,000
RRFB: $22,000

Total Construction Costs: $247,000
Total Project Costs*: $310,000

“The total project cost, including engineering, mobilization, and a

10% contingency, is about 25% greater than the construction cost
estimate.
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Project Description

One of the principal gozls of the Active Transportation
Plan is to “unite the east and west, especially across
Us-89, I-15, and Legacy Parkway, with bicycle and
pedestrian Improvements that are safe enough to
feel comfortable riding with a young child.” Several
plans, including the Farmington Trails Master Plan,
the Farmington Active Transportation Plan, and the
WFRC Wasatch Front Urban Area 2030 Bicycle Plan,
recommend improved crossings over 1-15.

improvements to Shepard Lane between the D&RGW
Rail Trail and Oakridge Country Club (crossing
Interstate 15 and the Union Pacific and UTA rail
corridor) were among the most requested by the
public during the Active Transportation Plan. On-street
bike lanes and a shared-use path adjacent to the
roadway will require a retrofit of the existing bridge
structure to add width to the road deck and space for
a path on one side. An alternative to including a path
on the retrofitted bridge is to construct a separate
bicycle and pedestrian-specific structure.

There is a possibility that a new I-15 interchange will
be constructed at Shepard Lane. This priority project
should be included in the design and implementation
of the interchange from the beginning in order to
ensure that low stress bicycling and walking facilities
are available to users of all ages and abilities.

Context

The Shepard Lane |-15 overpass is one of only two
non-interchange crossings of I-15 and the UPRR/UTA
corridor {the other is Burton Ln in Kaysville) in the
seven miles between State St/Clark Ln in Farmington
and Gentile Street in Layton.

Several of Farmington’s I-15 overpasses, including

Shepard Lane, currently have “Bicycles May Use Full
Lane" signs and shared lane pavement markings, or
sharrows. These existing treatments are insufficient
o encourage anyone outside of the very strong and
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the unimproved area to the west and south, the crossing of 1-15
and the rail corridor, and the extents of the project highlighted
in yeliow (Rail Trail to Country Club). Blue fines represent
propesed bike lones, green shared-use paths, and orange bicycle
boulevards, Al dashed gray lines arc existing facilities

brave to cross on a bicycle, and the road deck is not
wide enough currently to accommodate pedestrians
safely. Nearly all crossings of -15, and especially at
Shepard Lane, are physical and psychological barriers
to connectivity and the use of active transportation
modes.

Because of poor connectivity, nearly all residents on
one side of I-15 cannot access amenities, services,
and homes on the opposite side on foot or by bicycle,
including Smith's grocery store, the D&RGW Rail Trail
and other trails, parks, schools, and Kaysville City.

Benefits

Proposed improvemenis to Shepard Lane will

improve perceived comfort and safety; connectivity
between the east and the west across I-15; access to
transit, amenities, and services; and other economic,
environmental, health, and quality of life benefits,
some of which have already been expressed in the
introductory chapter of the Active Transportation Plan.

Additionally, improving this important crossing will
connect residents, businesses, employees, and other
users of the currently unimproved area to the west



and scuth of Shepard Lane, which is subject to a form-
based code enacted by the City and will alsc include
complete streets and green infrastructure.

Costs

Project costs vary widely, depending on when and if
the existing structure 's improved to an interchange as
well as the type of bicycling and walking improvements
that can be implemented on the existing structure
{(dependent on structural analysis). Therefore,

this priority project does not include detailed cost
estimates. Rather, it is recommended that Farmingten
City, Kaysville City, Davis County, and UDCT undertake
a feasibility study in order to identify in greater detail

Proposed bike lanes and shared-use p&th over I-15, looking west

the possible future improvements to the site, bicycling
and walking facility type, materials, location, surveying,
and implementation schedule for this crossing.

Exizting shoved lune signage on Shepard Lane, loaking west
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11s Corridor

Project Description

Even though the establishment of a new highway

on the west side of Davis County, known as the

West Davis Corridor, is not guaranteed, a regional
shared-use path within the highway right-of-way
similar to the existing section of Legacy Parkway Trail,
is recommended, if the highway is constructed, in the
Active Transportation Flan.

Most of Farmington City's and Kaysville City's initial
concerns with UDOT's West Davis Corridor shared-use
path pertained to post-construction operations and
maintenance. These concerns have been alleviated

in recent years due to each City's and Davis County's
experience maintaining the D&RGW Rail Trail and the
Legacy Parkway Trail, respectively.

Context

The proposed, yet approximate, alignment of the West
Davis Corridor Trail extends from Farmington on the
south to Syracuse on the north. It would provide a
facility similar to the Legacy Parkway Trail.

Benefits

In addition to increasing recreationat opportunities
north and west of the current terminus of the

Legacy Parkway Trail, the West Davis Corridor Trall
would also connect existing and future schools and
planned housing developments in Farmington and
points north. Extending north toward Ogden, it would
provide a parallel facility about one mife west of the
D&RGW Rail Trail. It would connect Davis County cities
and the region’s west side residents on a grade-
separated, shared-use facility appropriate for users of
all ages and abifities.

Costs

UDOT has agreed to fund and construct the capital
improvements for this priority project if the West
Davis Corridor roadway project comes to fruition.
Operations and maintenance responsibilities will be
with the municipality.

Annual Cost of Regular Maintenance Activities (i.e,
sweeping, trash removal, mowing, weed abatement,
snow removal, crack seal, sign repair} {(per mi.); $1,500

10-Year Seal Coat {per mi.): $10,000

Annual Maintenance Costs (4.2 miles): $50,000

Feople who walk and ride a bicycle on the proposed West Davis Corridor Trail will have a similar experience to the Legacy Parkway Trail,

which currently ends in Farmington
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Project #6: Legacy Parkway Trail North Extension

)

Project Description

This priority project would extend the existing Legacy
Parkway Trail, one of the most popular, regional
shared-use paths along the Wasatch Front, nearly
one mile farther north, and connect, on its northern
extent, with Shepard Ln (see Priority Project #4).

Context

Of the more than 18 miles of existing paved shared-
use paths in Farmington, the Legacy Parkway Trail is
perhaps the most used and well-known. Constructed
in 2008, it initially ran from the northern terminus

of -215 near Salt Lake City, on its south end, to Park
Lane and the Farmington FrontRunner station, on its
north end. Following housing development north of
Park Ln, the trail was extended an additicnal 1/3 of a
mile to 675 N/Burke Ln.

Benefits

This extension will complete an off-street, shared-use
backbone for the city's walking and bicycling network
that will run uninterrupted and grade-separated the
entire length of Farmington. Together with nearby
recommended improvements, the trail extension will

connect Farmington City and Kaysville City and provide

better access to transit and shopping at Station Park,
as well as regional destinations to the south.

Filling this gap will also connect residents, businesses,

employees, and other users to and through the
currently unimproved area between the Legacy and
the D&RGW trails. The area is subject to a form-
based code enacted by the City and will also include
complete streets and green infrastructure,

Costs

Total Construction Costs: $450,000

Total Project Costs*: $565,000

* The total project cost, including engineering, mobilization, and a

10% cantingency, Is about 25% greater than the construction cost
estimate.

Context map of the north extension of Legocy Parkway Trail. One
can see the unimproved area to the wert, connections to transit,
and the extents of the project higivighted in yellow (Shepard

Ln to the current northern terminus). Blue lines represent
proposed bike fanes, green shared-use paths, and orange bicycle
boulevards, All dashed gray lines are existing focilities, including
the existing Legacy Porkway Traif

People bicycling on the existing segment of the Legacy Parkvuy
Trail south of the extents of this priority project

Rendering of the proposed north extension, as seen from the
Shepard Ln overpass, locking south
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