BANKS

KITTELSON & ASSOCIATES, INC. Bicycle and
TRANSPORTATION ENGINEERING /PLANNING Pedestrian
610 SW Alder Street, Suite 700, Portland, OR 97205 ~ 503.228.5230 - 503.273.8169 Plan

TECHNICAUEMORANDUM4

Date: March 27, 2015 Project #:18078
To: Stakeholder Advisory Committee

Cc: Project Management Team

From: Karla Kingsleyelly Laustseand Marc ButoracP.E., PTOE

Project: City of Banks Bicycle and Pedestrian Master Plan

Subject: Bicycleand Pedestrian Facilities, Crossing Options, and Amenities Toolbox

The past decade has seen the introduction of a variety of treatment options aimed at enhancing the
transportation system for bicyclists and pedestriambis memorandum provides toolbox of bicycle
and pedestriarrelated treatment options for implementation in the City of Banks, including:

A Bicycle facilities

A Pedestrian facilities

A General ossing treatments

A Railroad crossing treatments

A Bicyclemtersection treatments

A Pedestria/bicycle amenities

A Traffic calmindreatments

For each treatment, an imageglative cost estimate description, benefits, constraints, typical
applications, and design considerations are provided, as well as resources for further information. This
toolbox will be used throughout the development of the BPP to help identify potential treatments for
the Cityto be included in the Plan

! The relative ost estimate is on a scale ot&$$$$$. Typical costs for each treatment may vary significantly based on
local application and conditions, su@s rightof-way acquisition, drainage needs, utility locations, efthe main
purpose of the costs in this toolbox is to show relative differences between treatments.
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ORGANIZATION

The treatments are organized into the categories listed above, with headers and footers indicating the
categores. Where applicable, the treatments are organized from highest level of protection to lowest
level of protection. Typically, the treatments that provide the most protection will have the highest
appeal to a wide variety of users. For examplieytle treatments are commonly categorized by the
level of separation they provide bicyclists from motor vehicles. Separated facilities have been found to
atract Y2NB5 oAOeOftAaida 2F | @GFNASGe 2F 3Sa FyR I 6A
facilities. However, separated facilities must be carefully designed to allow for safe crossings and
turning movements for both motor vehicles and bicyclists at intersectidxs.another example,
treatments for pedestrian midhlock crossings range from a higtved of protection with a pedestrian
signal to a lower level of protection with a higfsibility crosswalk. Intermediary levels of protection

can be provided with a pedestrian hybrid beacon or rapid rectangular flashing beacon.

Table1l summarizes the treatnmés provided in the toolbox by categoryihe toolbox that follows
provides more detail on each facility type, benefits and other considerations, and common applications.
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Table 1. Toolbox Contents

Page # Treatment Level of Separation / Protection
BF1 Multi-Use Path
High Level of Separation/Protectior]
BF2 OneWay Separated Bike
Lane (Cycle Track)
BF3 Two-Way Separated Bike
Lane (Cycle Track)
BF4 Buffered Bike Lane
()
Q0
=
&
O BF5 Standard Bike Lane
S
C
o0
BF6 Advisory Bike Lane
BF7 Paved Shoulder
BF8 Bicycle Boulevard
BF9 Shared Lane Roadways

v

LowLevel of Separation/Protection
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Pedestrian Facilities
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PFL Multi-Use Path High Level of Separation/Protectiof
PF3 Sidewalk
PF2 Pedestrian Path

(Sidepath)
PF4 Shoulder Pedestrian

Facility

LowLevel of Separation/Protection
CFHl Grade Separated Crossil _ _ _
High Level of Separation/Protectiof

CF2 Pedestrian Signal
CF3 PedestriarHybrid Beacor
CH Rapid Rectangular

Flashing Beacon
CFs5 Crossing Island

(Pedestrian Refuge)
CT6 Bulb-Out/Curb Extension
CFHr Raised Pedestrian

Crossing
CF8 High Visibility Crosswalk

A 4

LowLevel of Separation/Protection

Bicycle and
PeJeslrlnn
Plan
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Railroad Crossing Treatments

Bicycle Intersection Treatments

Page5
CFo Leading Pedestrian Not Applicable
Interval (LPI)
RR1 Automatic Pedestrian _ ) i
G High Level of Separation/Protectiof
ate
RR2 G! OGA @St
RR3 FaAO at !l a
Treatments
RR4 hidKSNJ at |
Treatments \ /
LowLevel of Separation/Protection
BI1l Bike Signal . : :
g High Level of Separation/Protectior
BI2 Bike Boxes
BI3 Two-Stage Left Turn
Boxes
BH4 Pavement Markings

Through Intersections

v

LowLevel of Separation/Protection
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Bicycle Parking

Not Applicable

Street Furniture and
Lighting

Not Applicable
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Transit Stop Shelters

Not Applicable

TC1

Rumble Strips

Not Applicable

TG2

Speed Bumps, Speed
Humps, Speed Tables

Not Applicable

TG3

Traffic Calming Treatments

Reduced Curb Radii

Not Applicable
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Solutions Toolbox

o Bicycle Facllitie:

KK

MULTHUSE PATH

Cost $$$ Multi-use paths are gved, bidirectional trailsaway from
‘ . roadwaysthat can serve both pedestrians and bicyclists

Multi-use patis can be used to create longdistance links
within and between communitieend provide regional
connectionsTheyplay an integral role in recreation,
commuting, and accessibility due to their appeal to users ¢
all ages and skill levels.

Benefits Constraints

A Provides facility for A May be unsafe in areas with
both pedestrians and frequent crossings or driveways.
bicyclsts in less A When paralleto roadways,
space than separate requires substantial space for
facilities buffer.

A Separation from A Potential for conflicts between
motor vehicles can bicyclists and pedestrians due to
attract users of all shared facility.
levels. .

A Isolated paths may introduce
personal security concerns
Typical Applications

A Medium- to long-distance linksvithin and between
communities that also serve as recreational facilities.

A Parallel to roads inural areasvhere sidewalks and estreet
facilities are not present.
Design Considerations

A Best suited in areas where roadway crossings can be minim
(such as parallel to travel barriers such as highways, railroac
tracks,rivers, shorelinesyatural areas, etc.)

A Necessitatéhighvisibility treatments for crossings

A A minimum width of 10 feeis recommended for low
pedestrian/bicycletraffic contexts; 120 20feet should be
considered in areas with moderate to high level®iaf/cle and
pedestrian traffic.

A Pavement markings can be used to indicate distinct space ft
pedestrian and bicycle awvel.

Additional Guidance

A AASHTO Guide for the Development of Bicycle Facilities
A Metro Greenway Trails

A ODOT Highway Design Manual

Springwater TraiPortland, OR

BANKS

Original content produced by Kittelson & Associates, In B I:'l Bicycle and

Cantent tailored to Banks Bicycle and Pedestrian Rianch 2015. EFdEStriaﬂ
an




ONEWAYSEPARATED BIKE LENECLE TRACK)

Cost: $$$-55$$$

) NE Cully Boulevard
\ Portland, OR

NE Multnomah Street
Port!'énd, (O]

Boise,.ID

Original content produced by Kittelson & Associates, In
Catent tailored to Banks Bicycle and Pedestrian Ranch2015.

A oneway separated bike langBL,)also known as a cycle track or
protected bike lands abicyclefacility within the street rightof-way
separated from motor vehicle traffic by a buffer and a physical
barrier, such as planters, flexible posts, parked cars, or a mounte
curb.On twoway streets, a ongvay SBL would be found on each
side of the street, like a standard bike lane.

Benefits Constraints

A Provides physical separation from A Requires additional rightof-
motor vehicle traffi¢ which can way over standard bike lane

A Buffercanprovide opportunities expensivehan standard bike
for landscaping. lane

A wSRdzOSR Nxajl 27
parked cars are present.

Typical Applications

A Roadway segments with sufficient right-¢ | & 2 NJ ¢ KSNB
(vehicle lane reduction) can be implemented.

A Key segments of the bicycle network where more protection is
desirable, such as areas witfgher traffic volumes or speeds, or
routes to common destinations, like schools.

A Roadways with infrequent driveways and side street accesses.
Design Considerations

A Intersections must be designed to ensure visibility of bicyclists usint
the facility. Treatments include separate signal phases for bicyclists
high visibility pavement markings.

A Buffer typecan varydepending on context, presence of parking, and
avaibble rightof-way.

A Green pavement markings or striping can add visibility and awarent
AY aO2y ¥t AOG FNBIFag 2N AyGaSNamS
paths cross.

Additional Guidance

A NACTO Urban Bikeway Design Guide

CROW Design Manual for Bicycle Traffic.

ODOT Highway Design Manual.

ODOT Bicycle and Pedestrian Design Guide.
FHWASeparated Bike Lane Planning and Design Guide

> > > >

BF2




TWOWAY SEPARATED B

Cost: $$%

A twoway separated bike lane (SBalso known as a twaway
cycle track or protected bike laris,afacility within the street
right-of-way separated from motor vehicle traffic by a buffer ar
a physical barrier, such as planters, flexjsts, parked cars, or
a mountable curb. Twavay SBLs serve-directional bicycle
travel within the facility on one side of the street.

Broadway
Seattle, WA

Original content produced by Kittelson & Associates, In
Catent tailored to Banks Bicycle and Pedestrian Ranch2015.

Benefits Constraints

A Requires less rigkif-way A May be less intuitive for drivers
than a oneway SBL, dum and bicyclists due to apparent
the need for only one buffer GoNBYF R E (NI OSH

A Provides physical sepaian of street
from motor vehicle traffic, A May be ursafe in areas with
whichcan attract users of all frequent crossings or
levels driveways

A wSRdzOSR NAX &1 A Construction may be more
when parked cars are expensive than standard bike
present lane

Typical Applications

A Onstreet connections between offtreet multiuse paths.
A Roadways with infrequent driveways and side street accesses.

A Key segments of the bicycle network where more protection is
desirable, such as areas with higher traffic volumes or speeds ol
routes to common destinations, like schools.

A On oneway streets where twavay bicycle travel is desirable.
DesignConsiderations

A Intersections must be designed to ensure visibility of bicyclists u.
the facility. Treatments include separate signal phases for bicycl
and high visibility pavement markings.

A Buffer type can vary depending on context, presencpasking,
and available righof-way.

A Green pavement markings or striping can add visibility and
Fol NBySaa Ay aO2yFt A0l F NBI a¢
vehicle travel paths cross.

Additional Guidance

A NACTO Urban Bikeway Design Guide
A CROW Dsign Manual for Bicycle Traffic
A FHWASeparated Bike Lane Planning and Design Guide

BF3

(CYCLE TRACK)



BUFFERED BIKE LANE

Cost: $$%

Buffered bicycle lanes aom-street lanes that include an
additional stripedouffer of typically 23 feet between the
bicycle lane and the vehicle travel laaned/or between the
bicycle lane anthe vehicle parking lane

Original content produced by Kittelson & Associates, In
Catent tailored to Banks Bicycle and Pedestrian Ranch2015.

Benefits Constraints

A A parkingedge bufferon A Does not provide physical
streets with onstreet protection and therefore
parkingcan reduce the may not dtract bicyclists

likeh K22R 2E® &R of all levels
Increased separation from A The additional width

motor vehicles (over provided by the buffer

standard bicycle lanes) can may invite motoriststo

increasebicyclistcomfort. illegallypark in the lane if
not adequately signed and
enforced.

Typical Applications

A

A
A
A

Longdistance links within and between communities
Streets withsufficient pavement width to provide a buffer
Widely applicable in both urban and rural settings

Segments of the bicycle network withoderatevehicle speeds
or volumes

Design Considerations

A

A

A

Typical buffer width is-3 feet, in addition to standard bicycle
lane width of 56 feet.

Green pavement markings or stripingn add visibility and
gl NBYySaa Ay orin@ettbrisshéebicycsS |
and vehicle travel paths cross.

Buffer space cahave diagonal stripes or rumble strifzsdeter
vehicles from traveling or parking in the space.

Additional Guidance

A

A
A
A

AASHTO Guide for the B#epment of Bicycle Facilities
NACTO Urban Bikeway Design Guide

ODOT Highway Design Manual

ODOT Bicycle and Pedestrian Design Guide

BF4




