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TECHNICAL MEMORANDUM #4 
 

Date: March 27, 2015 Project #: 18078 

To: Stakeholder Advisory Committee  

Cc: Project Management Team 

From: Karla Kingsley, Kelly Laustsen and Marc Butorac, P.E., PTOE 

Project: City of Banks Bicycle and Pedestrian Master Plan 

Subject: Bicycle and 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 pedestrians. This memorandum provides a toolbox of bicycle- 

and pedestrian-related treatment options for implementation in the City of Banks, including:  

Á Bicycle facilities 

Á Pedestrian facilities 

Á General crossing treatments 

Á Railroad crossing treatments  

Á Bicycle intersection treatments 

Á Pedestrian/bicycle amenities 

Á Traffic calming treatments 

For each treatment, an image, relative cost estimate1, 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 City to be included in the Plan. 

                                                        

1
 The relative cost estimate is on a scale of $ to $$$$$. Typical costs for each treatment may vary significantly based on 

local application and conditions, such as right-of-way acquisition, drainage needs, utility locations, etc. The 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 

categories. 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 example, bicycle treatments are commonly categorized by the 

level of separation they provide bicyclists from motor vehicles. Separated facilities have been found to 

attract ƳƻǊŜ ōƛŎȅŎƭƛǎǘǎ ƻŦ ŀ ǾŀǊƛŜǘȅ ƻŦ ŀƎŜǎ ŀƴŘ ŀōƛƭƛǘƛŜǎ ŀƴŘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ άƭƻǿŜǊ ǎǘǊŜǎǎέ 

facilities. However, separated facilities must be carefully designed to allow for safe crossings and 

turning movements for both motor vehicles and bicyclists at intersections. As another example, 

treatments for pedestrian mid-block crossings range from a high-level of protection with a pedestrian 

signal to a lower level of protection with a high-visibility crosswalk. Intermediary levels of protection 

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

Table 1 summarizes the treatments provided in the toolbox by category. The 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 Image Level of Separation / Protection 

B
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BF-1 Multi-Use Path  

 

 

BF-2 One-Way Separated Bike 

Lane (Cycle Track) 

 

 

BF-3 Two-Way Separated Bike 

Lane (Cycle Track) 

 

 

BF-4 Buffered Bike Lane 

 

 

BF-5 Standard Bike Lane 

 

 

BF-6 Advisory Bike Lane 

 

 

BF-7 Paved Shoulder 

 

 

BF-8 Bicycle Boulevard 

 

 

BF-9 Shared Lane Roadways 

 

 

High Level of Separation/Protection 

Low Level of Separation/Protection 
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PF-1 Multi-Use Path 

 

 

PF-3 Sidewalk 

 

 

PF-2 Pedestrian Path 

(Sidepath) 

 

 

PF-4 Shoulder Pedestrian 

Facility 
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CT-1 Grade Separated Crossing 

 

 

CT-2 Pedestrian Signal 

 

 

CT-3 Pedestrian Hybrid Beacon 

 

 

CT-4 Rapid Rectangular 

Flashing Beacon 

 

 

CT-5 Crossing Island 

(Pedestrian Refuge) 

 

 

CT-6 Bulb-Out/Curb Extension 

 

 

CT-7 Raised Pedestrian 

Crossing 

 

 

CT-8 High Visibility Crosswalk 

 

 

High Level of Separation/Protection 

Low Level of Separation/Protection 

High Level of Separation/Protection 

Low Level of Separation/Protection 

http://librarian.kittelson.com/system/photos/1379/original/tuc-xwalk-1.jpg
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CT-9 Leading Pedestrian 

Interval (LPI) 

 

Not Applicable 
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RR-1 Automatic Pedestrian 

Gate 

 

 

RR-2 ά!ŎǘƛǾŜέ ¢ǊŜŀǘƳŜƴǘǎ 

 

 

RR-3 .ŀǎƛŎ άtŀǎǎƛǾŜέ 

Treatments 

 

 

RR-4 hǘƘŜǊ άtŀǎǎƛǾŜέ 

Treatments 
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BI-1 Bike Signal  

 

 

BI-2 Bike Boxes  

 

 

BI-3 Two-Stage Left Turn 

Boxes 

 

 

BI-4 Pavement Markings 

Through Intersections 

 

 

  

High Level of Separation/Protection 

Low Level of Separation/Protection 

High Level of Separation/Protection 

Low Level of Separation/Protection 
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A-1 Bicycle Parking 

 

Not Applicable 

A-2 Street Furniture and 

Lighting 

 

Not Applicable 

A-3 Transit Stop Shelters 

 

Not Applicable 

T
ra

ff
ic

 C
a

lm
in

g
 T

re
a

tm
e

n
ts TC-1 Rumble Strips 

 

Not Applicable 

TC-2 Speed Bumps, Speed 

Humps, Speed Tables  

 

Not Applicable 

TC-3 Reduced Curb Radii 

 

Not Applicable 

http://librarian.kittelson.com/system/photos/3883/original/20150306_113934.jpg
http://librarian.kittelson.com/system/photos/1470/original/IRIDEP1050748.jpg


 
 
 
 
 
 
 
 
 

 
 
Original content produced by Kittelson & Associates, Inc.  

BF-1 Content tailored to Banks Bicycle and Pedestrian Plan March 2015. 

 

 

Solutions Toolbox  

Bicycle Facilities 

 MULTI-USE PATH 
Cost: $$$ 

 
 

 

Multi-use paths are paved, bi-directional, trails away from 
roadways that can serve both pedestrians and bicyclists.  
Multi-use paths can be used to create longer-distance links 
within and between communities and provide regional 
connections. They play an integral role in recreation, 
commuting, and accessibility due to their appeal to users of 
all ages and skill levels.  

Benefits 
Á Provides facility for 

both pedestrians and 
bicyclists in less 
space than separate 
facilities. 

Á Separation from 
motor vehicles can 
attract users of all 
levels. 

Constraints 
Á May be unsafe in areas with 

frequent crossings or driveways. 

Á When parallel to roadways, 
requires substantial space for 
buffer. 

Á Potential for conflicts between 
bicyclists and pedestrians due to 
shared facility. 

Á Isolated paths may introduce 
personal security concerns . 

Typical Applications 
Á Medium- to long-distance links within and between 

communities that also serve as recreational facilities. 

Á Parallel to roads in rural areas where sidewalks and on-street 
facilities are not present. 

Design Considerations 
Á Best suited in areas where roadway crossings can be minimized 

(such as parallel to travel barriers such as highways, railroad 
tracks, rivers, shorelines, natural areas, etc.). 

Á Necessitate high-visibility treatments for crossings.  

Á A minimum width of 10 feet is recommended for low-
pedestrian/bicycle-traffic contexts; 12 to 20 feet should be 
considered in areas with moderate to high levels of bicycle and 
pedestrian traffic. 

Á Pavement markings can be used to indicate distinct space for 
pedestrian and bicycle travel.  

Additional Guidance 
Á AASHTO Guide for the Development of Bicycle Facilities 

Á Metro Greenway Trails 

Á ODOT Highway Design Manual 

Springwater Trail, Portland, OR 

Orlando, FL 
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Solutions Toolbox  

Bicycle Facilities 

 ONE-WAY SEPARATED BIKE LANE (CYCLE TRACK) 
Cost: $$$$-$$$$$ 

   

 
 

 

A one-way separated bike lane (SBL), also known as a cycle track or 
protected bike lane, is a bicycle facility within the street right-of-way 
separated from motor vehicle traffic by a buffer and a physical 
barrier, such as planters, flexible posts, parked cars, or a mountable 
curb. On two-way streets, a one-way SBL would be found on each 
side of the street, like a standard bike lane. 

Benefits 
Á Provides physical separation from 

motor vehicle traffic, which can 
attract users of all levels. 

Á Buffer can provide opportunities 
for landscaping. 

Á wŜŘǳŎŜŘ Ǌƛǎƪ ƻŦ άŘƻƻǊƛƴƎέ ǿƘŜƴ 
parked cars are present. 

Constraints 
Á Requires additional right-of-

way over standard bike lane. 

Á Construction may be more 
expensive than standard bike 
lane. 

Typical Applications 
Á Roadway segments with sufficient right-of-ǿŀȅ ƻǊ ǿƘŜǊŜ ŀ άǊƻŀŘ ŘƛŜǘέ 

(vehicle lane reduction) can be implemented. 

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

Á Roadways with infrequent driveways and side street accesses. 

Design Considerations 
Á Intersections must be designed to ensure visibility of bicyclists using 

the facility. Treatments include separate signal phases for bicyclists and 
high visibility pavement markings.  

Á Buffer type can vary depending on context, presence of parking, and 
available right-of-way. 

Á Green pavement markings or striping can add visibility and awareness 
ƛƴ άŎƻƴŦƭƛŎǘ ŀǊŜŀǎέ ƻǊ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ǿƘŜǊŜ ōƛŎȅŎƭŜ ŀƴŘ ǾŜƘƛŎƭŜ ǘǊŀǾŜƭ 
paths cross. 

Additional Guidance 
Á NACTO Urban Bikeway Design Guide 

Á CROW Design Manual for Bicycle Traffic.  

Á ODOT Highway Design Manual.  

Á ODOT Bicycle and Pedestrian Design Guide. 

Á FHWA Separated Bike Lane Planning and Design Guide 

Boise, ID 

NE Cully Boulevard  
Portland, OR 

NE Multnomah Street  
Portland, OR 
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Solutions Toolbox  

Bicycle Facilities 

 TWO-WAY SEPARATED BIKE LANE (CYCLE TRACK) 
Cost: $$$$ 

 

 

A two-way separated bike lane (SBL), also known as a two-way 
cycle track or protected bike lane, is a facility within the street 
right-of-way separated from motor vehicle traffic by a buffer and 
a physical barrier, such as planters, flexible posts, parked cars, or 
a mountable curb. Two-way SBLs serve bi-directional bicycle 
travel within the facility on one side of the street. 

Benefits 
Á Requires less right-of-way 

than a one-way SBL, due to 
the need for only one buffer. 

Á Provides physical separation 
from motor vehicle traffic, 
which can attract users of all 
levels. 

Á wŜŘǳŎŜŘ Ǌƛǎƪ ƻŦ άŘƻƻǊƛƴƎέ 
when parked cars are 
present. 

Constraints 
Á May be less intuitive for drivers 

and bicyclists due to apparent 
άǿǊƻƴƎ-ǿŀȅέ ǘǊŀǾŜƭ ƻƴ ƻƴŜ ǎƛŘŜ 
of street. 

Á May be unsafe in areas with 
frequent crossings or 
driveways. 

Á Construction may be more 
expensive than standard bike 
lane. 

Typical Applications 
Á On-street connections between off-street multi-use paths. 

Á Roadways with infrequent driveways and side street accesses. 

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

Á On one-way streets where two-way bicycle travel is desirable. 

Design Considerations 
Á Intersections must be designed to ensure visibility of bicyclists using 

the facility. Treatments include separate signal phases for bicyclists 
and high visibility pavement markings.  

Á Buffer type can vary depending on context, presence of parking, 
and available right-of-way. 

Á Green pavement markings or striping can add visibility and 
ŀǿŀǊŜƴŜǎǎ ƛƴ άŎƻƴŦƭƛŎǘ ŀǊŜŀǎέ ƻǊ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ǿƘŜǊŜ ōƛŎȅŎƭŜ ŀƴŘ 
vehicle travel paths cross. 

Additional Guidance 
Á NACTO Urban Bikeway Design Guide 

Á CROW Design Manual for Bicycle Traffic  

Á FHWA Separated Bike Lane Planning and Design Guide 

Davis, CA 

Broadway  
Seattle, WA 



 
 
 
 
 
 
 
 
 

 
 
Original content produced by Kittelson & Associates, Inc.  

BF-4 Content tailored to Banks Bicycle and Pedestrian Plan March 2015. 

 

 

Solutions Toolbox  

Bicycle Facilities 

 BUFFERED BIKE LANE 
Cost: $$$$ 

 

Buffered bicycle lanes are on-street lanes that include an 
additional striped buffer of typically 2-3 feet between the 
bicycle lane and the vehicle travel lane and/or between the 
bicycle lane and the vehicle parking lane. 

Benefits 
Á A parking-edge buffer on 

streets with on-street 
parking can reduce the 
likelƛƘƻƻŘ ƻŦ άŘƻƻǊƛƴƎ.έ 

Á Increased separation from 
motor vehicles (over 
standard bicycle lanes) can 
increase bicyclist comfort. 

Constraints 
Á Does not provide physical 

protection and therefore 
may not attract bicyclists 
of all levels. 

Á The additional width 
provided by the buffer 
may invite motorists to 
illegally park in the lane if 
not adequately signed and 
enforced. 

Typical Applications 
Á Long-distance links within and between communities. 

Á Streets with sufficient pavement width to provide a buffer. 

Á Widely applicable in both urban and rural settings. 

Á Segments of the bicycle network with moderate vehicle speeds 
or volumes. 

Design Considerations 
Á Typical buffer width is 2-3 feet, in addition to standard bicycle 

lane width of 5-6 feet.  

Á Green pavement markings or striping can add visibility and 
ŀǿŀǊŜƴŜǎǎ ƛƴ άŎƻƴŦƭƛŎǘ ŀǊŜŀǎέ or intersections where bicycle 
and vehicle travel paths cross. 

Á Buffer space can have diagonal stripes or rumble strips to deter 
vehicles from traveling or parking in the space. 

Additional Guidance 
Á AASHTO Guide for the Development of Bicycle Facilities 

Á NACTO Urban Bikeway Design Guide 

Á ODOT Highway Design Manual 

Á ODOT Bicycle and Pedestrian Design Guide 

  

Riverside Boulevard 
Bend, OR 


