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BICYCLE FACILITY SELECTION GUIDELINES
This section summarizes the bicycle facility selection 
typology developed for the City of Buffalo.  The design 
guidelines in this chapter will help make Buffalo’s streets 
safer for all modes of travel, creating streets that fulfill 
objectives outlined in the City’s Complete Streets 
legislation/Green Code Plan, and which compliment 
the on-going efforts to improve the Olmsted Parkways 
for non-motorized travel. The specific facility type 
that should be provided depends on the surrounding 
environment (e.g. auto speed and volume, and adjacent 
land use) and expected bicyclist needs. For instance, 
the ideal facility for a main thoroughfare that attracts 
seasoned bike commuters will be different than a facility 
for a neighborhood street used by children to bike to 
school.

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.   Additionally, many surveys and studies 
have shown that most 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.  

The graphic below illustrates the range of bicycle 
facilities applicable to various roadway environments, 
based on the roadway type and desired degree of 
separation. Engineering judgment, traffic studies, 
previous municipal planning efforts, community input 
and local context should be used to refine criteria when 
developing bicycle facility recommendations for a 
particular street. 

In some corridors, it may be desirable to construct 
facilities to a higher level of treatment than those 
recommended in relevant planning documents in order 
to enhance user safety and comfort. In other cases, 
existing and/or future motor vehicle speeds and volumes 
may not justify the recommended level of separation, 
and a less intensive treatment may be acceptable.

Range of collector/arterial bikeway treatments  (with curb and gutter)
Conventional 
Bicycle Lane

Buffered 
Bicycle Lane

Cycle Track: 
protected with 

barrier

Cycle Track:        
curb separated

Marked Wide 
Curb Lane

Cycle Track:                
at-grade, protected 

with parking

Range of collector/arterial bikeway treatments (without curb and gutter)
Shared Lane Marked Wide 

Curb Lane
Shoulder 
Bikeway

Wide Shoulder 
Bikeway

Cycle Track: 
protected with 

barrier

Shared Use Path

Least Protected Most Protected 
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FACILITY SELECTION CHART
Selecting the best bikeway facility type for a given roadway can be challenging, due to the range of factors that 
influence bicycle users’ comfort and safety. There is a significant impact on cycling comfort when the speed differential 
between bicyclists and motor vehicle traffic is high and motor vehicle traffic volumes are high. As a starting point to 
identify a preferred facility,  the chart below can be used to determine the recommended type of bikeway to be 
provided in particular roadway speed and volume situations. To use this chart, identify the daily traffic volume on the 
y -axis and travel speed on the x -axis for the existing or proposed roadway, and locate the facility types indicated by 
those key variables.

This chart by itself cannot fully represent the range of roadway complexities that can contribute to the optimal 
bikeway facility selection.  Rather, this chart should be used as a starting point for the selection of bicycle facilities. 
Some of the other factors (beyond speed and volume) that could affect facility selection include the percent-age of 
heavy vehicles, transit service and frequency, the presence of on-street parking, intersection density, sur-rounding 
land use, and roadway sight distance.  The transportation planner or designer’s judgment should be applied to select 
the facility that will provide the greatest amount of protection within the existing roadway context for the expected 
user group. 

Separated Bikeway (Tier 1):
 y Cycle Track
 y Buffered Bike Lane
 y Wide Bike Lane/ Shoulder
 y Shared Used Path

Separated Bikeway (Tier 2):
 y Bike Lane
 y Shoulder

Shared Roadway (Tier 1):
 y Neighborhood Bikeway

Shared Roadway
(Tier 3)

 y Shared Lane 
Marking

 y Signage

*

*

*The engineering profession acknowledges that generally, peak hour traffic volumes represent 10% of the total daily volumes along a roadway segment (www.fhwa.dot.gov) 

FACILITY TIERS
Surveys completed in Portland OR and elsewhere have shown that there are three “types” of bicyclists that make 
up roughly 2/3 of the population (the other 1/3 is not interested in bicycling at all). Approximately 1% of the adult 
population is considered “strong and fearless” and are comfortable riding on almost any road with or without bike 
facilities. Five to eight percent of adults consider themselves “enthused and confident” and frequently ride for 
commuting, errands and recreation. They have a strong preference for some level of infrastructure such as striped bike 
lanes where possible. The largest segment--up to 60%--are considered “interested but concerned”. This group may 
occasionally ride on local streets or off-street paths but does not feel comfortable riding adjacent to traffic. Developing 
coherent bikeways that are separated and protected from traffic are thought to be the best way to change “interested-
but-concerned” riders into more-regular riders. The facilities illustrated in the following sections have a varying impact 
on perceived and physical comfort levels. Generally, as the separation between the bicycle facility and motor vehicle 
traffic increases, safety levels increase as well. 
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The Buffalo Bicycle Network Plan recommends facilities for all types of cyclists, and groups the recommend facilities 
into 3 tiers. These tiers are illustrated in the graphic below. Throughout the design guidelines section, icons are 
displayed indicating the type of bicyclist that the facility accommodates. The icons that represent each of the tiers are 
shown below.

TIER 1

TIER 2 Enthused and Confident

TIER 3 Strong and Fearless

Interested but Concerned PROTECTED FACILITY

Interested but Concerned NEIGHBORHOOD BIKEWAYTIER 1

Source: People for Bikes

Bu�ered Bike Lane Street-level Cycle Track Sidewalk-level Cycle Track/Shared Use Path

Tra�c Diversion Intersection TreatmentTra�c Calming

Delaware Ave “road diet” with bike lanes Enhanced SharrowsLinwood Ave Bike Lane and Contra-�ow

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

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

NEIGHBORHOOD BIKEWAYS
Neighborhood Bikeways 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 neigborhood bikeways 
are selected as necessary to create appropriate 
automobile volumes and speeds, and to provide 
safe crossing opportunities of busy streets.

SEPARATED BIKEWAYS
Designated exclusively for bicycle travel, separated 
bikeways are segregated from vehicle travel lanes 
by striping, and can include pavement stencils 
and other treatments. Separated bikeways are 
most appropriate on arterial and collector streets 
where higher traffic volumes and speeds warrant 
greater separation.

Marked Shared Roadway

Neighborhood Bikeway

Conventional Bicycle Lanes

Contra-Flow Bike Lanes

Shared and Separated Bikeways
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Guidance
• In constrained conditions, preferred placement is in 

the center of the travel lane to minimize wear and 
promote single file travel. 

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

Description
A marked shared roadway is a general purpose travel lane 
marked with shared lane markings (SLM) used to encourage 
bicycle travel and proper positioning within the lane.
In constrained conditions, the SLMs are placed in the 
middle of the lane to discourage unsafe passing by motor 
vehicles. On a wide outside lane, the SLMs can be used to 
promote bicycle travel to the right of motor vehicles.  
In all conditions, SLMs should be placed outside of the door 
zone of parked cars.

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012  
FHWA, Manual on Uniform Traffic Control Devices. 2009 
NACTO,  Urban Bikeway Design Guide. 2012

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

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

This configuration differs from a Neighborhood Greenway due to a lack of traffic calming, wayfinding, and other enhancements 
designed to provide a higher level of comfort for a broad spectrum of users.

Marked Shared Roadway

MUTCD R4-11 
(optional)

When placed adjacent to parking, SLMs 
should be outside of  the “Door Zone”.

Minimum placement is 11’ from curb

Consider modifications to signal timing to induce a 
bicycle-friendly travel speed for all users

Placement in center of 
travel lane is preferred in 
constrained conditions

MUTCD D11-1 
(optional)
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Guidance
• Signs and pavement markings are the minimum 

treatments necessary to designate a street as a 
neighborhood bikeway. 

• Neighborhood Bikeways should have a maximum 
posted speed of 25 mph.  Use traffic calming to 
maintain an 85th percentile speed below 22 mph.

• Implement volume control treatments based on 
the context of the neighborhood Bikeway, 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.

Materials and Maintenance
Vegetation should be regularly trimmed to  maintain 
visibility and attractiveness.

Discussion
Neighborhood Bikeway retrofits to local streets are typically located on streets without existing signalized accommodation at 
crossings of collector and arterial roadways. Without treatments for bicyclists, these intersections can become major barriers 
along the neighborhood bikeway 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
Alta Planning + Design and IBPI, Bicycle Boulevard Planning and Design 
Handbook. 2009 
FHWA. BikeSafe, Bicycle Countermeasure Selection System. 2005

Ewing, Reid, Traffic Calming: State of the Practice. 1999

Ewing, Reid and Brown, Steven, U.S. Traffic Calming Manual. 2009

Curb Extensions shorten 
pedestrian crossing 
distance.

Signs and Pavement Markings 
identify the street as a bicycle 

priority route.

Speed Humps 
manage driver 
speed.

Enhanced Crossings 
use signals, beacons, 
and road geometry to 
increase safety at major 
intersections.

Partial Closures and other 
volume management 
tools limit the number 
of cars traveling on the 
neighborhood bikeway.

Mini Traffic Circles slow 
drivers in advance of 
intersections.

Description
Neighborhood Bikeways are low–volume, low–speed 
streets modified to enhance bicyclist comfort by using 
treatments such as signage, pavement markings, traffic 
calming and/or traffic reduction, and intersection 
modifications. These treatments allow through movements 
of bicyclists while discouraging similar through–trips by 
non-local motorized traffic. 

Neighborhood Bikeway
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Contra-flow Bike Lane on One-way Street

May be paired with shared lane 
markings on vehicular side in 
constrained conditions

Modifications will be 
necessary to existing 
traffic signals

Guidance
• The contra–flow bike lane should be 5-7 feet wide and 

marked with a solid double yellow line and appropriate 
signage. Bike lane markings should be clearly visible 
to ensure that the contra–flow lane is exclusively for 
bicycles. Coloration should be considered in the bike 
lane. 

• Signage specifically allowing bicycles at the entrance 
of the contra flow lane is recommended.

Materials and Maintenance
Paint can wear more quickly in high traffic areas.

Discussion
Because of the opposing direction of travel, Contra–Flow Bike Lanes increase the speed differential between bicyclists 
and motor vehicles in the adjacent travel lane. If space permits consider a buffered bike lane or cycle track configuration to 
provide additional separation. Special attention should be paid to intersections, where the contra-flow bike lane will create an 
additional conflicting movement. These intersections can be stop controlled or signalized.

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
FHWA, Manual on Uniform Traffic Control Devices. 2009 
NACTO, Urban Bikeway Design Guide. 2012

Description
Contra–flow bike lanes provide bidirectional bicycle access 
on a roadway that is one–way for motor vehicle traffic. This 
treatment can provide direct access and connectivity for 
bicyclists and reducing travel distances.  Contra–flow bike 
lanes can also be used to convert two–way motor vehicle 
traffic to one-way to reduce traffic volumes where desired.

Signage should be placed 
to permit exclusive bicycle 
travel in contra- flow 
direction

5-7’  width
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Bike Lane

6” white line

3’ minimum ridable 
surface outside of 
gutter seam

Guidance
• 4 foot minimum when no curb and gutter is present. 
• 5 foot minimum when adjacent to curb and gutter or 

3 feet more than the gutter pan width if the gutter pan 
is wider than 2 feet.

• 14.5 foot preferred from curb face to edge of bike lane. 
(12 foot minimum).

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

Description
Bike lanes designate an exclusive space for bicyclists 
through the use of pavement markings and signage. The 
bike lane is located adjacent to motor vehicle travel lanes 
and is used in the same direction as motor vehicle traffic. 
Bike lanes are typically on the right side of the street, 
between the adjacent travel lane and curb, road edge or 
parking lane.  
Many bicyclists, particularly less experienced riders, are 
more comfortable riding on a busy street if it has a striped 
and signed bikeway than if they are expected to share a 
lane with vehicles.

Materials and Maintenance
Paint can wear more quickly in high traffic areas.

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 Bicycle 
Lanes when further separation is desired.

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012              
FHWA, Manual on Uniform Traffic Control Devices. 2009 
NACTO, Urban Bikeway Design Guide. 2012

MUTCD R3-17 
(optional)

4” white line or 
parking “Ts”

14.5’ preferred
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Buffered Bike Lane

Parking side buffer designed to 
discourage riding in the “door zone”

Guidance
• Where bicyclist volumes are high or where bicyclist 

speed differentials are significant, the desired bicycle 
travel area width is 7 feet.

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

Materials and Maintenance
Paint can wear more quickly in high traffic areas.

Discussion
Frequency of right turns by motor vehicles at major intersections should determine whether continuous or truncated buffer 
striping should be used approaching the intersection. Commonly 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
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
FHWA, Manual on Uniform Traffic Control Devices (3D-01). 2009 
NACTO, Urban Bikeway Design Guide. 2012

Description
Buffered bike lanes are conventional bicycle lanes paired 
with a designated buffer space, separating the bicycle 
lane from the adjacent motor vehicle travel lane and/or 
parking lane. Buffered bike lanes are allowed as per MUTCD 
guidelines for buffered preferential lanes (section 3D-01).
Buffered bike lanes are designed to increase the space 
between the bike lane and the travel lane 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. 

Color may be used at the beginning of 
each block to discourage motorists from 
entering the buffered lane

MUTCD R3-17
(optional)
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One Way Cycle Tracks

Shared Use Paths

A cycle track is an exclusive bike facility that combines 
the user experience of a separated path with the on–
street infrastructure of a conventional bike lane. A cycle 
track is physically separated from motor traffic and 
distinct from the sidewalk. Cycle tracks have different 
forms but all share common elements–they provide 
space that is intended to be exclusively or primarily 
used by bicycles, and are separated from motor vehicle 
travel lanes, parking lanes, and sidewalks. In situations 
where on-street parking is allowed, cycle tracks are 
located to the curb–side of the parking (in contrast to 
bike lanes).

Cycle tracks may be one–way or two–way, and may be 
at street level, sidewalk level or at an intermediate level. 
If at sidewalk level, a curb or median separates them 
from motor traffic, while different pavement color/
texture separates the cycle track from the sidewalk. If 
at street level, they can be separated from motor traffic 
by raised medians, on–street parking or bollards. 

A two–way cycle track is desirable when more 
destinations are on one side of a street (therefore 
preventing additional crossings), if the facility connects 
to a path or other bicycle facility on one side of the 
street, or if there is not enough room for a cycle track 
on both sides of the road.

By separating bicyclists from motor traffic, cycle tracks 
can offer a higher level of comfort than bike lanes and 
are attractive to a wider spectrum of the public.

Shared Use Paths are facilities separated from roadways 
for use by bicyclists and pedestrians. 
Intersections and approaches must be carefully 
designed to promote safety and facilitate left–turns 
from the right side of the street. See separated 
bikeways at intersections on page 43 of this report 
for more information.

Two-Way Cycle Tracks

Shared Use Paths + Cycle Tracks
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Shared Use Paths

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.

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

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012      
FHWA, Manual on Uniform Traffic Control Devices. 2009 
Flink, Chuck, Greenways: A Guide To Planning Design And Development. 
1993
Flink, Chuck, Trails for the Twenty-First Century. 2001

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

Guidance
Width

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

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

• 12 feet or more 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

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

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

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

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

8-12’ 
depending 
on usage
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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.

Discussion
When designing a bikeway network, the presence of a nearby or parallel path should not be used as a reason to not provide 
adequate shoulder or bicycle lane width on the roadway, as the on–street bicycle facility is preferred over the “sidepath” by 
experienced bicyclists and those who are cycling for transportation purposes.  

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
NACTO, Urban Bikeway Design Guide. 2012 (See entry on Raised Cycle 
Tracks.)

Description
A shared used path adjacent to a roadway provides for two 
way travel separated from motor vehicle traffic. A shared 
use path allows for two–way, off–street bicycle use and 
also may be used by pedestrians, skaters, wheelchair users, 
runners and other non–motorized users. These facilities 
are frequently found in parks, along rivers, beaches, and in 
greenbelts or utility corridors where there are few conflicts 
with motorized vehicles. 

Along roadways, these facilities create a situation where a 
portion of the bicycle traffic rides against the normal flow 
of motor vehicle traffic and can result in wrong-way riding 
where bicyclists enter or leave the path.
The  AASHTO Guide for the Development of Bicycle Facilities 
provides guidance on the development of shared-use 
paths directly adjacent to roadways.  

Guidance
• 8 feet is the minimum allowed for a two–way bicycle 

path and is only recommended in low traffic situations.
• 10 feet is recommended in most situations and is 

 adequate for moderate to heavy use.
• 12 feet is recommended for heavy use situations with 

high concentrations of multiple users such as runners, 
bicyclists, rollerbladers and pedestrians. A separate 
track (5’ minimum) can be provided for pedestrian use.

Bicycle lanes should be provided as an alternate facility 
whenever possible.  

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

Crossings should 
be stop or yield 
controlled

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

  Shared Use Paths Along Roadways
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Cycle Track Separation and Placement

Guidance
• Cycle tracks should ideally be placed along streets with 

long blocks and few driveways or mid–block access 
points for motor vehicles. Cycle tracks located on one–
way streets have fewer potential conflict areas than 
those on two-way streets. 

• In situations where on–street parking is allowed, cycle 
tracks shall be located between the parking lane and 
the sidewalk (in contrast to bike lanes).

Description
Protection is provided through physical barriers and can 
include bollards, parking, a planter strip, an extruded curb, 
or on-street parking. Cycle tracks using these protection 
elements typically share the same elevation as adjacent 
travel lanes. 

Raised cycle tracks may be at the level of the adjacent 
sidewalk or set at an intermediate level between the 
roadway and sidewalk to separate the cycle track from the 
pedestrian area. 

Materials and Maintenance
Barrier separated and raised cycle tracks may require 
special equipment for street cleaning operations.

Discussion
Sidewalks or other pedestrian facilities should not be narrowed to accommodate the cycle track as pedestrians will likely walk 
on the cycle track 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, separate the cycle track and pedestrian zone 
with a furnishing zone.

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012

Cycle track can be 
raised or at street 
level

Openings in the barrier or curb are needed at 
intersections and driveways or other access 
points to allow vehicle crossing. Parking should 
be set back 30 feet from minor intersections 
or driveways to provide improved visibility for 
bicyclists.
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  Two-Way Cycle Tracks

Guidance
• 12 foot recommended minimum for two-way facility
• 8 foot minimum in constrained locations
• When placed adjacent to parking, the parking buffer 

should be three feet wide to allow for passenger 
loading and to prevent door collisions.

Description
Two-way cycle tracks are physically separated cycle tracks 
that allow bicycle movement in both directions on one side 
of the road. Two-way cycle tracks share some of the same 
design characteristics as one-way cycle tracks, but may 
require additional considerations at driveway and side-
street crossings.

A two-way cycle track may be configured as a protected 
cycle track at street level with a parking lane or other barrier 
between the cycle track and the motor vehicle travel lane 
and/or as a raised cycle track to provide vertical separation 
from the adjacent motor vehicle lane. 

Materials and Maintenance
Barrier separated and raised cycle tracks may require 
special equipment for street cleaning operations.

Discussion
Two–way cycle tracks require a higher level of control at intersections to allow for a variety of turning movements. These 
movements should be guided by separated signals for bicycles and motor vehicles. Transitions into and out of two–way cycle 
tracks 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 cycle tracks may surprise pedestrians 
and drivers not expecting bidirectional travel.  Appropriate signage is recommended. This is especially important when two-
way cycle track are installed on two-way streets. 

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012

Two-way cycle tracks work best on 
one-way streets. Single direction motor 
vehicle travel minimizes potential conflict 
with bicyclists.
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Guidance
• 7 foot recommended minimum to allow passing. 
• 5 foot minimum width in constrained locations.
• When placed adjacent to parking, the parking buffer 

should be three feet wide to allow for passenger 
loading and to prevent door collisions.

• When placed adjacent to a travel lane, one-way raised 
cycle tracks may be configured with a mountable curb 
to allow entry and exit from the bicycle lane for passing 
other bicyclists or to access vehicular turn lanes. 

Description
One-way cycle tracks are physically separated from motor 
traffic and distinct from the sidewalk. Cycle tracks are either 
raised or at street level and use a variety of elements for 
physical protection from passing traffic.

Materials and Maintenance
Barrier separated and raised cycle tracks may require 
special equipment for street cleaning operations.

Discussion
Special consideration should be given at transit stops to manage bicycle and pedestrian interactions. Driveways and minor 
street crossings are unique challenges to cycle track 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 cycle track has priority over entering and exiting traffic. If configured as a raised cycle track, the crossing should 
be raised so that the sidewalk and cycle track maintain their elevation through the crossing.

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012

Raised cycle track with a 
mountable curb.

Street level cycle track

One-Way Cycle Tracks
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  Driveways and Minor Street Crossings

Guidance
• If raised, maintain the height of the cycle track 

through the crossing, requiring automobiles to cross 
over.

• Remove parking 30 feet prior the intersection.
• Use colored pavement markings and/or shared lane 

markings through the conflict area.
• Place warning signage to identify the crossing.

Description
The added separation provided by cycle tracks creates 
additional considerations at intersections that should be 
addressed.

At driveways and crossings of minor streets a smaller 
fraction of automobiles will cross the cycle track. Bicyclists 
should not be expected to stop at these minor intersections 
if the major street does not stop. 

Street level cycle tracks should 
indicate potential conflict areas with 
dotted lane lines

Openings in the barrier or curb are needed at 
intersections and driveways or other access 
points to allow vehicle crossing. 

R10-15 variant

Furnishings and other features 
should accommodate a 20’ sight 
triangle from minor intersection 
crossings, and 10’ from driveway 
crossings.

Materials and Maintenance
In cities with winter climates, barrier separated and 
raised cycle tracks may require special equipment for 
snow removal.

Discussion
At these locations, bicyclist visibility is important, as a buffer of parked cars or vegetation can reduce the visibility of a bicy-
clist traveling in the cycle track. Markings and signage should be present that make it easy to understand where bicyclists 
and pedestrians should be travelling. Access management should be used to reduce the number of crossings of driveways 
on a cycle track.  Driveway consolidations and restrictions on motorized traffic movements reduce the potential for conflict.

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012
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Guidance
• Use along routes where bike lanes or protected bike 

lanes and transit operations overlap.
• Transit island should be wide enough to accommo-

date mobility devices.
• Transit island stops to maximize usable space for 

transit riders, bicyclists and pedestrians.

Description
A bicycle transit bypass is a channelized lane for bicyclists 
designed to provide a path for bicyclists to pass stopped 
transit vehicles, and clarify interactions between 
passengers and bicyclists. This is particularly helpful 
on corridors with high volumes of transit vehicles and 
bicyclists, where “leapfroging” may occur, and on protected 
bike lane corridors where maintaining physical separation 
is important to maintain user comfort.

1. Pedestrian Refuge Island 
shortens crossing distance

3. Direct pedestrians to 
crossing locations helps to 

consolidate conflicts

3. Room for waiting and loading 
- High volume stops should have 
room for shelters and seating

2. Pedestrian Ramp into 
crosswalk provides ADA 
access

Bicyclists must yield to 
pedestrians where they 
cross the cycle track. 
Signs and yeild lines help 
to clarify expectations

Materials and Maintenance
In cities with winter climates, maintenance of bicycle 
transit bypass structures may require special equipment 
for snow removal.

Discussion
The construction of a bicycle transit bypass minimizes conflict between bicyclists and transit vehicles/transit riders. When 
installed, bypasses help to clarify user expectations for bicyclist path and pedestrian crossing locations. They also help to 
make transit boarding more efficent by reducing delay for transit when transit vehicles stop in-lane. Overall, bypass plat-
forms prioritize transit, bicyclists and pedestrian movements - improving the experience of these modes. 

Additional References and Guidelines
NACTO, Urban Street Design Guide. 2013

1 2

3

5

4

Cycle Track Transit Bypass
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Colored Bike Lanes in Conflict Areas

Intersection Crossing Markings

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.

Bicycle signals and beacons facilitate bicyclist 
crossings of roadways. Bicycle signals make 
crossing intersections safer for bicyclists by 
clarifying when to enter an intersection and by 
restricting conflicting vehicle movements.  Bicycle 
signals are traditional three lens signal heads with 
green, yellow and red bicycle stenciled lenses 
that can be employed at standard signalized 
intersections and hybrid beacon crossings.  

The configuration of a safe intersection for 
bicyclists may include elements such as color, 
signage, medians, signal detection and pavement 
markings. Intersection design should take into 
consideration existing and anticipated bicyclist, 
pedestrian and motorist movements. In all cases, 
the degree of mixing or separation between 
bicyclists and other modes is intended to reduce 
the risk of crashes and increase bicyclist comfort. 

Intersection Treatments

Bicycle Signal Heads

Bicycle Queuing Treatments
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  Cycle Track Major Street Crossings

Guidance
• Drop cycle track buffer and transition to bike lane 16’ in 

advance of the intersection.
• Remove parking 16’ -50’ in advance of the buffer 

termination.
• Use a bike box or advanced stop line treatment to 

place bicyclists in front of traffic.
• Use colored pavement markings through the conflict 

area.
• Provide for left-turning movements with two–stage 

turn boxes.
• Consider using a protected phase bicycle signal to 

isolate conflicts between bicyclists and motor vehicle 
traffic.

• In constrained conditions with right turn only lanes, 
consider transitioning to a shared bike lane/turn 
lane.

Description
Cycle tracks approaching major intersections must 
minimize and mitigate potential conflicts and provide 
connections to intersecting facility types.

Cycle track crossings of signalized intersections can also 
be accomplished through the use of a bicycle signal phase 
which reduces conflicts with motor vehicles by separating 
bicycle movements from any conflicting motor vehicle 
movements. This is especially the case with two-way cycle 
tracks on two-way streets, where an exclusive bicycle phase 
will mitigate conflicts between turning vehicles and bicycle 
traffic.

Materials and Maintenance
Paint can wear more quickly in high traffic areas.

Discussion
Signalization utilizing a bicycle signal head can also be set to provide cycle track users a green phase in advance of vehicle 
phases. The length of the signal phase will depend on the width of the intersection. 
The same conflicts exist at non-signalized intersections. Warning signs, special markings and the removal of on-street parking 
in advance of the intersection can raise visibility and awareness of bicyclists.

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
FHWA, Manual on Uniform Traffic Control Devices. 2009 
NACTO,  Urban Bikeway Design Guide. 2012

Demand–only bicycle signals can 
be implemented to reduce vehicle 
delay and to prevent an empty signal 
phase from regularly occurring. 
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  Colored Bike Lanes in Conflict Areas

Guidance
• Green colored pavement was given interim approval 

by the Federal Highways Administration in March 
2011. See interim approval for specific color standards.

• The colored surface should be skid resistant and retro-
reflective.

• A “Yield to Bikes” sign should be used at intersections 
or driveway crossings to reinforce that bicyclists have 
the right-of-way in colored bike lane areas. 

Materials and Maintenance
Because the effectiveness of markings depends entirely 
on their visibility, maintaining markings should be a high 
priority.

Discussion
Evaluations performed in Portland, OR, St. Petersburg, FL and Austin, TX found that significantly more motorists yielded 
to bicyclists and slowed or stopped before entering the conflict area after the application of the colored pavement when 
compared with an uncolored treatment.

Additional References and Guidelines
FHWA, Interim Approval (IA-14) has been granted. Requests to use 
green colored pavement need to comply with the provisions of 
Paragraphs 14 through 22 of Section 1A.10. 2011 
NACTO, Urban Bikeway Design Guide. 2012

Description
Colored pavement within a bicycle lane increases the 
visibility of the facility and reinforces priority of bicyclists 
in conflict areas. Variant of 

R10-15 or R1-5

Normal white dotted 
edge lines should 
define colored space
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Intersection Crossing Markings

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

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

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

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

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

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
FHWA, Manual on Uniform Traffic Control Devices, 3A.06. 2009 
NACTO, Urban Bikeway Design Guide. 2012

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

2’ stripe

Chevrons Shared Lane 
Markings

Colored 
Conflict Area

Elephant’s 
Feet

2-6’ gap
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  Bicycle Signal Heads

Materials and Maintenance
Bicycle signal heads require the same maintenance as 
standard traffic signal heads, such as replacing bulbs and 
responding to power outages.

Discussion
Per EDSM No: IV.7.1.5, new signal installations shall be performed by, or under the direction of traffic operations as requested 
from the District Traffic Operations Engineer and/or Traffic Engineering Management.  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
NACTO, Urban Bikeway Design Guide. 2012 
The National Committee on Uniform Traffic Control Devices has formed 
a Task Force that is considering adding guidance to the MUTCD on the 
use of bicycle signals. 
DOTD, EDSM No: IV.7.1.5. Engineering Directives And Standards, DOTD
Traffic Signal Manual. 2012

Description
A bicycle signal is an electrically powered traffic control 
device that should only be used in combination with an 
existing conventional or hybrid 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.
In the United States, bicycle signal heads typically use 
standard three-lens signal heads in green, yellow, and red. 
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, 
or leading bicycle intervals). 

Guidance
Specific locations where bicycle signals have had a 
demonstrated positive effect include:
• Those with high volume of bicyclists at peak hours
• Those with high numbers of bicycle/motor vehicle 

crashes, especially 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

1/2 size near-side 
bicycle signal for 
greater visibility

Visual variation in 
signal head housing 
may increase 
awareness

Bicycle signals must utilize 
appropriate detection and 
actuation

Signage may 
clarify proper 
usage
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Two Stage Turn Boxes

Guidance
• The queue box shall be placed in a protected area. 

Typically this is within an on–street parking lane or 
cycle track buffer area. 

• 6’ minimum depth of bicycle storage area
• Bicycle stencil and turn arrow pavement markings 

shall be used to indicate proper bicycle direction and 
positioning.

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

Description
Two–stage turn queue boxes offer bicyclists a safe way to 
make left turns at multi-lane signalized intersections from 
a right side cycle track or bike lane.

On right side cycle tracks, bicyclists are often unable to 
merge into traffic to turn left due to physical separation, 
making the provision of two–stage left turn boxes critical. 
Design guidance for two-stage turns apply to both bike 
lanes and cycle tracks.

Materials and Maintenance
Paint can wear more quickly in high traffic areas.

Discussion
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 one for the cross street) before proceeding.

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012

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

Cycle track turn box protected 
by physical buffer:

Bike lane turn box 
protected by parking lane:

Turns from cycle tracks may 
be protected by a parking 
lane or other physical buffer

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

May be combined with intersection 
crossing markings and colored 
bike lanes in conflict areas 

Colored pavement can 
be used in the box for 
increased visibility

R10-11

Wide stop lines used 
for increased visibility

If used, colored pavement should 
extend 50’ from the  intersection

Guidance
• 14’ minimum depth
• A “No Turn on Red” (MUTCD R10-11) sign shall be 

installed overhead to prevent vehicles from entering 
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 of and in conjunction with an egress lane to 
reinforce that bicyclists have the right-of-way going 
through the intersection.

• An ingress lane should be used to provide access to 
the box.

• A supplemental “Wait Here” legend can be provided in 
advance of the stop bar to increase clarity to motorists.

Description
A bike box is a designated area located at the head of a 
traffic lane at a signalized intersection that provides 
bicyclists with a safe and visible 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.

Materials and Maintenance
Because the effectiveness of markings depends entirely 
on their visibility, maintaining markings should be a high 
priority.

Discussion
Bike boxes should be placed only at signalized intersections, and right turns on red shall be prohibited for motor vehicles 
when placed in front of a shared through-right lane. Prohibiting right turns on red improves safety for bicyclists, yet does not 
significantly impede motor vehicle travel. 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. Installing bike boxes on downhill grades should be 
considered more carefully.

Additional References and Guidelines
NACTO, Urban Bikeway Design Guide. 2012 
FHWA, Interim Approval (IA-14) has been granted. Requests to use 
green colored pavement need to comply with the provisions of 
Paragraphs 14 through 22 of Section 1A.10. 2011
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Bicycle Support Facilities

BIKE  PARKING
Bicyclists expect a safe, convenient place to secure 
their bicycle when they reach their destination. 
This may be short-term parking of 2 hours or less, 
or long-term parking for employees, students, 
residents, and commuters. Bicycle maintenance 
stands provide support for bicyclists to make 
quick fixes to their bicycles. 

Bike Parking + Maintenance Stands

Bike Corral

Bike Maintenance Stand
Guidance
• Stands should be located periodically along key 

bike commute routes, proximate to locations with 
concentrations bike parking (ie. next to a bike 
corral)

• Stations should be placed at key destinations in the 
city, such as sports venues, universities, city/town 
hall, libraries and grocery stores. 

• Stations should be inspected once every two weeks 
in the winter months to ensure that the air pump is 
still functional.

• The rear of the stations must be offset 12” from any 
fixed object; the front and right side of the station 
must be offset 60” from any fixed object; and the 
left side must be offset 45” from any fixed object. 

• Place station under building/structure roofs where 
possible to minimze winter impacts to the station 
and it’s tools/pump

Description
Bike maintenance stands are durable, all-weather out-
door units that provide the necessary tools for bicyclists 
to make quick fixes to their bikes and pump-up their 
tires. These stands are a critical bicycle support facili-
ties, giving bicyclists confidence that they can repair 
their bikes in the event of mid-trip low tire pressure or 
mishap. Stations also provide bicyclists that do not own 
tools the opportunity to fix their own bike, free of cost. 
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  Bike Racks

Guidance
• 2’ minimum from the curb face to avoid ‘dooring.’  
• Close to destinations; 50’ maximum distance from 

main building entrance. 
• Minimum clear distance of 6’ should be provided 

between the bicycle rack and the property line. 
• Should be highly visible from adjacent bicycle routes 

and pedestrian traffic. 
• Locate racks in areas that cyclists are most likely to 

travel.

Materials and Maintenance
Use of proper anchors will prevent vandalism and theft. 
Racks and anchors should be regularly inspected for 
damage. 

Discussion
Where the placement of racks on sidewalks is not possible (due to narrow sidewalk width, sidewalk obstructions, street trees, 
etc.), bicycle parking can be provided in the street where on–street vehicle parking is allowed in the form of on–street 
bicycle corrals. Some types of bicycle racks may meet design criteria, but are discouraged except in limited situations. This 
includes undulating “wave” racks, schoolyard “wheel bender” racks,  and spiral racks.

Additional References and Guidelines
AASHTO, Guide for the Development of Bicycle Facilities. 2012 
APBP, Bicycle Parking Guide, 2nd Edition. 2010

Description
Short–term bicycle parking is meant to accommodate 
visitors, customers, and others expected to depart 
within two hours. It should have an approved standard 
rack, appropriate location and placement, and weather 
protection. The Association for Pedestrian and Bicycle 
Professionals (APBP) recommends selecting a bicycle track 
that:
• Supports the bicycle in at least two places, preventing 

it from falling over.
• Allows locking of the frame and one or both wheels 

with a U-lock.
• Is securely anchored to ground.
• Resists cutting, rusting and bending or deformation.

A loop may be attached to 
retired parking meter posts to 
formalize the meter as bicycle 
parking.

Avoid fire zones, loading 
zones, bus zones, etc.

D4-3 

Bicycle shelters consist of bicycle racks 
grouped together within structures with 
a roof that provides weather protection. 

4’ min

2’ min
3’ min
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On-Street Bike Corral

Guidance
See guidelines for sidewalk Bicycle Rack placement and 
clear zones.
• Bicyclists should have an entrance width from the 

roadway of 5’ – 6’. 
• Can be used with parallel or angled parking.
• Parking stalls adjacent to curb extensions are good 

candidates for bicycle corrals since the concrete 
extension serves as delimitation on one side.

Materials and Maintenance
Physical barriers may obstruct drainage and collect debris. 
Establish a maintenance agreement with neighboring 
businesses. 

Discussion
In many communities, the installation of bicycle corrals is driven by requests from adjacent businesses, and is not a city-driven 
initiative. In such cases, the city does not remove motor vehicle parking unless it is explicitly requested. In other areas, the 
city provides the facility and business associations take responsibility for the maintenance of the facility. Communities can 
establish maintenance agreements with the requesting business. Bicycle corrals can be especially effective in areas with high 
bicycle parking demand or along street frontages with narrow sidewalks where parked bicycles would be detrimental to the 
pedestrian environment.

Additional References and Guidelines
APBP, Bicycle Parking Guide, 2nd Edition. 2010

Description
Bicycle corrals (also known as on-street bicycle parking) 
consist of bicycle racks grouped together in a common 
area within the street traditionally used for automobile 
parking. Bicycle corrals are reserved exclusively for bicycle 
parking and provide a relatively inexpensive solution to 
providing high-volume bicycle parking. Bicycle corrals can 
be implemented by converting one or two on-street motor 
vehicle parking spaces into on-street bicycle parking. 
Each motor vehicle parking space can be replaced with 
approximately 6-10 bicycle parking spaces. 
Bicycle corrals move bicycles off the sidewalks, leaving 
more space for pedestrians, sidewalk café tables, etc. 
Because bicycle parking does not block sightlines (as large 
motor vehicles would do), it may be possible to locate 
bicycle parking in ‘no-parking’ zones near intersections and 
crosswalks. 

Improved corner visibility

Bicycle pavement marking 
indicates maneuvering zone

Physical barrier to avoid 
accidental damage to 
bicycles or racks

Remove existing sidewalk 
bicycle racks to maximize 
pedestrian space

D4-3 
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BUFFALO BICYCLE MASTER PLAN

Bikeway Maintenance

Regular bicycle facility maintenance includes sweeping, 
maintaining a smooth roadway, ensuring that the gutter-
to-pavement transition remains relatively flat, and 
installing bicycle-friendly drainage grates. Pavement 
overlays are a good opportunity to improve bicycle 
facilities. The following recommendations provide a 
menu of options to consider to enhance a maintenance 
regimen. 

RECOMMENDED WALKWAY AND BIKEWAY 
MAINTENANCE ACTIVITIES

Maintenance Activity Frequency

Inspections Seasonal – at beginning 
and end of Summer

Pavement sweeping/
blowing

As needed, with higher fre-
quency in the early Spring 
and Fall

Pavement sealing 5 - 15 years

Pothole repair 1 week – 1 month after 
report

Culvert and drainage 
grate inspection

Before Winter and after 
major storms

Pavement markings 
replacement

As needed

Signage replacement As needed

Shoulder plant trimming 
(weeds, trees, brambles)

Twice a year; middle of 
growing season and early 
Fall

Tree and shrub plant-
ings, trimming

1 – 3 years

Major damage response 
(washouts, fallen trees, 
flooding)

As soon as possible

Snow/Ice Removal See Snow Ice Removal  
Section (pg 2-31) 

Sweeping

Year-Round Maintenance Management Plan

Gutters and Drainage Grates

Landscaping

Roadway Surface
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Sweeping
Guidance
• Establish a seasonal sweeping schedule that 

prioritizes roadways with major bicycle routes.
• Sweep walkways and bikeways whenever there is 

an accumulation of debris on the facility.
• In curbed sections, sweepers should pick up debris; 

on open shoulders, debris can be swept onto gravel 
shoulders.

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

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

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

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

Signage 
Guidance
• Check regulatory and wayfinding signage along 

bikeways for signs of vandalism, graffiti, or normal 
wear.

• Replace signage along the bikeway network 
as-needed.

• Perform a regularly-scheduled check on the status 
of signage with follow-up as necessary.

• Create a Maintenance Management Plan.

Description
Bike lanes, shared shoulders, Neighborhood Bikeways 
and paths all have different signage types for wayfind-
ing and regulations. Such signage is vulnerable to 
vandalism or wear, and requires periodic maintenance 
and replacement as needed.
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BUFFALO BICYCLE MASTER PLAN

    Pavement Overlays
Guidance
• Extend the overlay over the entire roadway surface 

to avoid leaving an abrupt edge.
• If the shoulder or bike lane pavement is of good 

quality, it may be appropriate to end the overlay at 
the shoulder or bike lane stripe provided no abrupt 
ridge remains.

• Ensure that inlet grates, manhole and valve covers 
are within ¼ inch of the finished pavement surface 
and are made or treated with slip resistant materi-
als.

• Pave gravel driveways to property lines to prevent 
gravel from being tracked onto shoulders or bike 
lanes.

Description
Pavement overlays represent good opportunities to 
improve conditions for bicyclists if done carefully. A 
ridge should not be left in the area where bicyclists ride 
(this occurs where an overlay extends part-way into a 
shoulder bikeway or bike lane). Overlay projects also 
offer opportunities to widen a roadway, or to re-stripe a 
roadway with bike lanes.

    Roadway Surface
Guidance
• Maintain a smooth pothole-free surface.
• Ensure that on new roadway construction, the 

finished surface on bikeways does not vary more 
than ¼”.

• Maintain pavement so ridge buildup does not occur 
at the gutter-to-pavement transition or adjacent to 
railway crossings.

• Inspect the pavement 2 to 4 months after trenching 
construction activities are completed to ensure that 
excessive settlement has not occurred.

• If chip sealing is to be performed, use the smallest 
possible chip on bike lanes and shoulders. Sweep 
loose chips regularly following application.

• During chip seal maintenance projects, if the 
pavement condition of the bike lane is satisfactory, 
it may be appropriate to chip seal the travel lanes 
only. However, use caution when doing this so as 
not to create an unacceptable ridge between the 
bike lane and travel lane.

Description
Bicycles are much more sensitive to subtle changes 
in roadway surface than are motor vehicles. Various 
materials are used to pave roadways, and some are 
smoother than others. Compaction is also an important 
issue after trenches and other construction holes are 
filled. Uneven settlement after trenching can affect the 
roadway surface nearest the curb where bicycles travel. 
Sometimes compaction is not achieved to a satisfactory 
level, and an uneven pavement surface can result due to 
settling over the course of days or weeks. When resur-
facing streets,  use the smallest chip size and ensure that 
the surface is as smooth as possible to improve safety 
and comfort for bicyclists.
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Drainage Grates
Guidance
• Require all new drainage grates be bicycle-friendly, 

including grates that have horizontal slats on them 
so that bicycle tires and assistive devices do not fall 
through the vertical slats.

• Create a program to inventory all existing drainage 
grates, and replace hazardous grates as neces-
sary – temporary modifications such as installing 
rebar horizontally across the grate should not be an 
acceptable alternative to replacement.

Description
Drainage grates are typically located in the gutter 
area near the curb of a roadway. Drainage grates 
typically have slots through which water drains into the 
municipal storm sewer system. Many older grates were 
designed with linear parallel bars spread wide enough 
for a tire to become caught so that if a bicyclist were to 
ride on them, the front tire could become caught in the 
slot. This would cause the bicyclist to tumble over the 
handlebars and sustain potentially serious injuries.

Gutter to Pavement Transition
Guidance
• Ensure that gutter-to-pavement transitions have no 

more than a ¼” vertical transition.
• Examine pavement transitions during every 

roadway project for new construction, maintenance 
activities, and construction project activities that 
occur in streets.

• Inspect the pavement 2 to 4 months after trenching 
construction activities are completed to ensure that 
excessive settlement has not occurred.

• Provide at least 3 feet of pavement outside of the 
gutter seam.

Description
On streets with concrete curbs and gutters, 1 to 2 feet of 
the curbside area is typically devoted to the gutter pan, 
where water collects and drains into catch basins. On 
many streets, the bikeway is situated near the transi-
tion between the gutter pan and the pavement edge. 
This transition can be susceptible to erosion, creating 
potholes and a rough surface for travel.

The pavement on many streets is not flush with the 
gutter, creating a vertical transition between these 
segments. This area can buckle over time, creating a 
hazardous condition for bicyclists. 

Direction of travel 4” spacing max
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BUFFALO BICYCLE MASTER PLAN

  Landscaping
Guidance
• Ensure that shoulder plants do not hang into or 

impede passage along bikeways
• After major damage incidents, remove fallen trees 

or other debris from bikeways as quickly as possible

Description
Bikeways can become inaccessible due to overgrown 
vegetation. All landscaping needs to be designed and 
maintained to ensure compatibility with the use of the 
bikeways. After a flood or major storm, bikeways should 
be checked along with other roads, and fallen trees or 
other debris should be removed promptly.

Maintenance Management Plan

Guidance
• Provide fire and police departments with map of 

system, along with access points to gates/bollards
• Enforce speed limits and other rules of the road
• Enforce all trespassing laws for people attempting 

to enter adjacent private properties

Description
Bikeway users need accommodation during construc-
tion and maintenance activities when bikeways may be 
closed or unavailable. Users must be warned of bikeway 
closures and given adequate detour information to 
bypass the closed section. Users should be warned 
through the use of standard signing approaching each 
affected section (e.g., “Bike Lane Closed,” “Trail Closed”), 
including information on alternate routes and dates 
of closure. Alternate routes should provide reasonable 
directness, equivalent traffic characteristics, and be 
signed. 
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Snow + Ice Removal
Guidance
• Plan bike facilities with sufficient right-of-way to 

accommodate unimpeded travel, snow removal 
vehicles, and storage space for snow. Buffered bike 
lanes and cycle tracks have the advantage of allow-
ing for additional vehicle access and storage space.

• Where roadways are plowed, the pedestrian 
through zone of sidewalks should be kept free and 
clear of snow debris to the extent possible. Curb 
ramps and landings, crosswalks and refuge islands 
must be kept clear so as not to impede safe pedes-
trian crossings.

• Parking restrictions offer additional space for 
maintenance of bike facilities between a parking 
lane and vehicle travel lane during snow events.

• Alternative off-street or parallel facilities are neces-
sary when the clearing of bikeways on major routes 
is not possible. They should be clearly marked, 
well-maintained and facilitate at least the same level 
of access and connectivity.

• Municipalities should invest in smaller, more special-
ized snow removal vehicles to allow for better access 
to narrower bike facilities. Due to their smaller size 
the vehicles have better maneuverability, and may 
also be used for clearing sidewalks. ATV-mounted 
snow plows are one example of a specialized 
vehicle.

• Recessed thermoplastic pavement markings, 
protected flexible bollards, tapered curb edges, and 
vertical delineators are among some of the ad-
ditional measures employed to further protect bike 
facilities, and maintenance equipment from wear or 
damage.

• Jurisdictions that experience significant snow 
events and have a de-icing program should employ 
a proactive or anti-icing strategy, and have a plan 
for the removal of de-icing surface material debris 
that accumulates in and around bike facilities and 
sidewalks.

• A prioritization schedule for snow removal is 
necessary and should focus on primary routes and 
destinations that impact the highest volume of 
bicyclists immediately following snow events. These 
include routes to and from commercial centers and 
schools, and key connections such as bridges.

Description
Winter maintenance of sidewalks and bicycle facilities 
is an important consideration for cities and towns that 
receive significant amounts of snowfall. Cities should 
expect pedestrian and bicycle activity year round, even 
in inclement conditions and providing safe conditions 
for pedestrians and bicyclists year round should be a top 
priority. Safe and comfortable accommodation of pedes-
trians and bicyclists during the winter months depends 
on thoughtful roadway design, and a strategic snow 
removal and de-icing program that includes appropriate 
snow removal equipment and a snow removal prioritiza-
tion schedule. See Appendix E  for more information on 
maintenance of bike facilities during winter months. This 
winter bike maintenance white paper can also be viewed 
on Alta Planning + Designs website under the resources 
tab.
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BUFFALO BICYCLE MASTER PLAN

ADDITIONAL DESIGN REFERENCES

The Federal Highway Administration’s Manual on Uniform Traffic Control Devices (MUTCD) defines the standards used by road 
managers nationwide to install and maintain traffic control devices on all 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.16

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 obtain information about these supplementary 
materials. Copies of various documents (such as incoming request letters, response letters from the FHWA, progress reports, and 
final reports) are available on this website.17

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,  detailed striping 
requirements and recommended signage and pavement markings.  

The National Association of City Transportation Officials’ (NACTO) 2012 Urban Bikeway Design Guide18 is the newest publication 
of nationally recognized bikeway design standards, and 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 of 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 unique challenges. All of the NACTO Urban Bikeway Design Guide treatments are in use internationally and 
in many cities around the US.

Meeting the requirements of the Americans with Disabilities Act (ADA) is an important part of any bicycle and pedestrian facility 
project. The United States Access Board’s proposed Public Rights-of-Way Accessibility Guidelines19 (PROWAG) and the 2010 
ADA Standards for Accessible Design20 (2010 Standards) contain standards and guidance for the construction of accessible 
facilities. This includes requirements for development of accessible shared use pathways.
Some of the treatments that follow 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 all cases, engineering judgment is 
recommended to ensure that the application makes sense for the context of each treatment, given the many complexities of 
urban streets.

16 FHWA, Bicycle Facilities and the Manual on Uniform Traffic Control Devices. 2011 http://www.fhwa.dot.gov/environment/bikeped/mutcd_bike.htm
17 FHWA, MUTCD Official Rulings. http://mutcd.fhwa.dot.gov/orsearch.asp
18 NACTO, Urban Bikeway Design Guide. 2012
19 United States Access Board, Public Rights-of-Way Accessibility Guidelines. 1999 
20 United States Department of Justice, 2010 ADA Standards for Accessible Design. 2010
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ADDITIONAL LITERATURE
In addition to the previously described national standards, the basic bicycle and pedestrian design principals outlined in this 
chapter are derived from the documents listed below. Many of these documents are available online and provide a wealth of 
public information and resources. 

ADDITIONAL US FEDERAL GUIDELINES 
 y FHWA Separated Bike Lane Planning and Design Guide. 2015 http://www.fhwa.dot.gov/environment/bicycle_

pedestrian/publications/separated_bikelane_pdg/

 y AASHTO, AASHTO Policy on Geometric Design of Streets and Highways. 2001 www.transportation.org 

 y United States Access Board, Public Rights-of-Way Accessibility Guidelines (PROWAG). 2007                                                         
http://www.access-board.gov/PROWAC/alterations/guide.htm 

 y United States Department of Justice, 2010 ADA Standards for Accessible Design. 2010      
http://www.ada.gov/2010ADAstandards_index.htm

BEST PRACTICE DOCUMENTS 
 y Alta Planning + Design and the Initiative for Bicycle & Pedestrian Innovation (IBPI), Fundamentals of Bicycle Boulevard 

Planning & Design. 2009 http://www.ibpi.usp.pdx.edu/media/BicycleBoulevardGuidebook.pdf 

 y Alta Planning + Design, Cycle Tracks: Lessons Learned. 2009          
http://www.altaplanning.com/App_Content/files/pres_stud_docs/Cycle%20Track%20lessons%20learned.pdf 

 y Association of Pedestrian and Bicycle Professionals (APBP), Bicycle Parking Design Guidelines, 2nd Edition. 2010

 y City of Portland Bureau of Transportation, Portland Bicycle Master Plan for 2030. 2010      
http://www.portlandonline.com/transportation/index.cfm?c=44597 

 y FHWA, BIKESAFE: Bicycle Countermeasure Selection System. 2005 http://www.bicyclinginfo.org/bikesafe/index.cfm

 y FHWA, Report HRT-04-100, Safety Effects of Marked Versus Unmarked Crosswalks at Uncontrolled Locations. 2005   
http://www.fhwa.dot.gov/publications/research/safety/04100/ 

 y FHWA, Designing Sidewalks and Trails for Access. 2001 http://www.fhwa.dot.gov/environment/sidewalk2/contents.htm 

 y King, Michael, for the Pedestrian and Bicycle Information Center, Bicycle Facility Selection: A Comparison of Approaches. 
2002 http://www.hsrc.unc.edu/pdf/2002/BicycleFacilitySelectionMKingetal2002.pdf

 y Oregon Department of Transportation, Oregon Bicycle and Pedestrian Design Guide. 2012     
http://www.oregon.gov/ODOT/HWY/BIKEPED/planproc.shtml 
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APPENDIX B
CATALYST PROJECTS
OPINION OF PROBABLE COST

BUFFALO BICYCLE MASTER PLAN



Project Title: Catalyst Project A Project No.: 4687-02

Location: Elmwood Ave Cycle Track Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  1 of 11

Checked/Approved By: MVM

 8,300 ft

1.0 3 Lane w/ one-way Cycletracks on each side

1.1 Roadway De-Striping (5 lane, 2 solid, 4 dashed) 33,200 lf 0.50$                     16,600.00$            

1.2 Roadway Striping (6 solid, 2 dashed) 58,100 lf 0.80$                     46,480.00$            

1.3 Roadway Cross-Hatching (2.67-4"cross hatch/lf) 22,166 lf 1.30$                     28,815.80$            

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 64 ea. 170.00$                 10,880.00$            

1.5 Signage 48 ea. 400.00$                 19,200.00$            

Subtotal: 121,975.80$          

1.6 Bollards (to be incorporated when roadway is re-built) 415 ea. 150.00$                 62,250.00$            

SUBTOTAL 121,975.80$       

10% Contingency 12,197.58$         

8%  Bonds, Gen.Reqrmnts 9,758.06$           

15% Design Fees 21,589.72$         

TOTAL 165,530.00$       

ESTIMATED 

AMOUNT

OPINION OF PROBABLE CONSTRUCTION COST

UNIT PRICE     

(M & L) incl. 

O&P

UNIT
ESTIMATED 

QUANTITY

BID 

ITEM 

NO.

DESCRIPTION



Project Title: Catalyst Project B Project No.: 4687-02

Location: Parkridge Ave Neighborhood Bikeway Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  2 of 11

Checked/Approved By: MVM

 5,670 ft

1.0 1 Lane one-way w/ parking on East side

1.1 Roadway De-Striping (not striped) lf 0.50$                     -$                      

1.2 Roadway Striping (2 solid) 11,340 lf 0.80$                     9,072.00$              

1.3 Roadway Cross-Hatching (1.02 - 3' cross hatch/lf) 570 lf 1.30$                     741.00$                 

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 52 ea. 170.00$                 8,840.00$              

1.5 Signage 52 ea. 400.00$                 20,800.00$            

1.6 * Add Bicycle Signalization on existing controller 2 ea. 7,000.00$              14,000.00$            

Subtotal: 53,453.00$            

Assumption:

* Existing cabinet, equipment, and controller can accommodate new additional bicycle displays

SUBTOTAL 53,453.00$         

10% Contingency 5,345.30$           

8%  Bonds, Gen.Reqrmnts 4,276.24$           

15% Design Fees 9,461.18$           

TOTAL 72,540.00$         

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project C Project No.: 4687-02

Location: Kensington & Fillmore Intersection Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  3 of 11

Checked/Approved By: MVM

 300 ft

1.0 Intersection Improvements

1.1 Roadway De-Striping (14 solid, 5 dashed) 2,475 lf 0.50$                     1,237.50$              

1.2 Roadway Striping (15 solid, 3 dashed) 2,475 lf 0.80$                     1,980.00$              

1.3 Roadway Cross-Hatching (1.34-4"cross hatch/lf) 100 lf 1.30$                     130.00$                 

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 24 ea. 170.00$                 4,080.00$              

1.5 Signage 12 ea. 400.00$                 4,800.00$              

1.6 Crosswalk Striping 3,600 lf 1.30$                     4,680.00$              

1.7 Surface Treatment for Pavements, Type 2 Traffic Grade (Green) 900 sf 4.00$                     3,600.00$              

1.8

Subtotal: 20,507.50$            

2.0 Pedestrian Safe Zones
2.1 Curbed Islands

General Demolition 528 sf 5.00$                     2,640.00$              

New Curbline - Granite 144 lf 40.00$                   5,760.00$              

Concrete Sidewalk - 6" depth 456 sf 38.50$                   17,556.00$            

Subtotal: 25,956.00$            

SUBTOTAL 46,463.50$         

10% Contingency 4,646.35$           

8%  Bonds, Gen.Reqrmnts 3,717.08$           

15% Design Fees 8,224.04$           

TOTAL 63,060.00$         

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project D Project No.: 4687-02

Location: Delevan Ave Cycle Track Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  4 of 11

Checked/Approved By: MVM

 2,700 ft

1.0 2 Lane w/ two-way Cycletrack on one side

1.1 Roadway De-Striping (2 lane, 2 solid) 5,400 lf 0.50$                     2,700.00$              

1.2 Roadway Striping (4 solid, 1 dashed) 12,150 lf 0.80$                     9,720.00$              

1.3 Roadway Cross-Hatching (1.34-4"cross hatch/lf) 3,618 lf 1.30$                     4,703.40$              

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 20 ea. 170.00$                 3,400.00$              

1.5 Signage 15 ea. 400.00$                 6,000.00$              

1.6 Bollards (20' O.C.) 135 ea. 150.00$                 20,250.00$            

1.7 * Add Bicycle Signalization on existing controller 2 ea. 7,000.00$              14,000.00$            

Subtotal: 60,773.40$            

2.0 Delevan -Delaware Intersection Improvements
2.1 Curbline extension to intersection

General Demolition 1,200 sf 5.00$                     6,000.00$              

New Curbline 180 lf 40.00$                   7,200.00$              

Topsoil, Seed and Mulch 900 sf 22.95$                   20,655.00$            

2.2 Striping 150' beyond intersection (6 solid, 8 dashed) 1,500 lf 0.80$                     1,200.00$              

2.3 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 13 ea 300.00$                 3,900.00$              

2.4 Crosswalk Striping 782 lf 1.30$                     1,016.60$              

2.5 Green Epoxy paint for directional location of cyclist 900 sf 4.00$                     3,600.00$              

Subtotal: 43,571.60$            

Assumption:

* Existing cabinet, equipment, and controller can accommodate new additional bicycle displays

SUBTOTAL 104,345.00$       

10% Contingency 10,434.50$         

8%  Bonds, Gen.Reqrmnts 8,347.60$           

15% Design Fees 18,469.07$         

TOTAL 141,600.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project E Project No.: 4687-02

Location: Main St Cycle Track Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  5 of 11

Checked/Approved By: MVM

 12,730 ft

1.0 3 Lane w/ two-way Cycletrack on West side

1.1 Roadway De-Striping (4 solid, 2 dashed) 63,650 lf 0.50$                     31,825.00$            

1.2 Roadway Striping (5 solid, 3 dashed) 82,745 lf 0.80$                     66,196.00$            

1.3 Roadway Cross-Hatching (2.67-4"cross hatch/lf) 17,058 lf 1.30$                     22,175.40$            

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 112 ea. 170.00$                 19,040.00$            

1.5 Signage 112 ea. 400.00$                 44,800.00$            

1.6 Bollards (20' O.C.) 640 ea. 150.00$                 96,000.00$            

1.7 * Add Bicycle Signalization on existing controller 16 ea. 7,000.00$              112,000.00$          

Subtotal: 392,036.40$          

2.0 Mill and Overlay Cycle Track
2.1 12' wide Cycle Track + 4' Wide Buffer

Mill 1.5" depth 22,631 sy 4.00$                     90,524.00$            

Overlay 1.5" Top Course 1,952 ton 92.50$                   180,560.00$          

38 Cross Street painted w/ Green Epoxy (36' avg length) 16,416 sf 4.00$                     65,664.00$            

Subtotal: 336,748.00$          

Assumption:

* Existing cabinet, equipment, and controller can accommodate new additional bicycle displays

SUBTOTAL 728,784.40$       

10% Contingency 72,878.44$         

8%  Bonds, Gen.Reqrmnts 58,302.75$         

15% Design Fees 128,994.84$       

TOTAL 988,970.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project F Project No.: 4687-02

Location: Virginia St One-Way Conversion Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  6 of 11

Checked/Approved By: MVM

 1,700 ft

1.0 1 Lane w/ Parking both sides

1.1 Roadway Striping (5 solid) 8,500 lf 0.80$                     6,800.00$              

1.2 Parking Striping (60spaces) 600 lf 1.30$                     780.00$                 

1.3 Contra-flow Green Epoxy Paint 8,500 sf 4.00$                     34,000.00$            

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 36 ea. 170.00$                 6,120.00$              

1.5 Signage 36 ea. 400.00$                 14,400.00$            

1.6 * Add Bicycle Signalization on existing controller 3 ea. 7,000.00$              21,000.00$            

Subtotal: 83,100.00$            

Assumption:

No existing striping

Additional signage to convert 2-way street to 1-way street

* Existing cabinet, equipment, and controller can accommodate new additional bicycle displays

SUBTOTAL 83,100.00$         

10% Contingency 8,310.00$           

8%  Bonds, Gen.Reqrmnts 6,648.00$           

15% Design Fees 14,708.70$         

TOTAL 112,770.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project G Project No.: 4687-02

Location: Utica St Neighborhood Bikeway Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  7 of 11

Checked/Approved By: MVM

 13,810 ft  total (Linwood -Michigan = 1,535 lf)

1.0 2 Lane share the road w/ parking on North side

1.1 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 56 ea. 170.00$                 9,520.00$              

1.2 Signage 56 ea. 400.00$                 22,400.00$            

1.3 Traffic Calming Element 5 ea. 20,000.00$            100,000.00$          

1.4

1.5

Subtotal: 131,920.00$          

Linwood -Michigan = 1,535 lf

2.0 2 Lane w/ dedicated Bike Lane and parking on North side

2.1 Roadway Striping (3 solid) 4,605 lf 0.80$                     3,684.00$              

2.2 Roadway Symbols (Bike Lane, Turn Arrows, Etc.) 12 ea. 170.00$                 2,040.00$              

2.3 Signage 9 ea. 400.00$                 3,600.00$              

2.4

2.5

Subtotal: 9,324.00$              

SUBTOTAL 141,244.00$       

10% Contingency 14,124.40$         

8%  Bonds, Gen.Reqrmnts 11,299.52$         

15% Design Fees 25,000.19$         

TOTAL 191,670.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project H Project No.: 4687-02

Location: Niagara St Cycle Track Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  8 of 11

Checked/Approved By: MVM

 3,410 ft

1.0 3 Lane w/ two-way Cycletrack on one side

1.1 Roadway De-Striping (4 lane, 2 solid 2 dashed) 10,230 lf 0.50$                     5,115.00$              

1.2 Roadway Striping (4 solid, 3 dashed) 18,755 lf 0.80$                     15,004.00$            

1.3 Parking Striping (70spaces) 680 lf 1.30$                     884.00$                 

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 28 ea. 170.00$                 4,760.00$              

1.5 Signage 21 ea. 400.00$                 8,400.00$              

1.6 * Add Bicycle Signalization on existing controller 3 ea. 7,000.00$              21,000.00$            

Subtotal: 55,163.00$            

2.0 Raised Median Buffer
2.1 4' wide raised curb buffer area

Sawcut existing roadway 6,850 lf 4.00$                     27,400.00$            

General Demolition 1,550 sf 5.00$                     7,750.00$              

New Curbline 6,850 lf 40.00$                   274,000.00$          

Sidewalk Concrete (4" thick) 43 cy 38.50$                   1,655.50$              

Pocket Green Space (trees & shrubs, Topsoil, seed and mulch) 100 ea 750.00$                 75,000.00$            

Subtotal: 385,805.50$          

Assumption:

* Existing cabinet, equipment, and controller can accommodate new additional bicycle displays

SUBTOTAL 440,968.50$       

10% Contingency 44,096.85$         

8%  Bonds, Gen.Reqrmnts 35,277.48$         

15% Design Fees 78,051.42$         

TOTAL 598,400.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project I Project No.: 4687-02

Location: Jefferson Ave SLM's Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page: 9 of 11

Checked/Approved By: MVM

 10,000 ft

1.0 Option #1 - Enhanced SLM (white w/ dashed)

1.1 100' O.C. 100 ea 300.00$                 30,000.00$            

2.0 Option #2 - Enhanced SLM (Green Back Sharrows)

2.1 100' O.C. 100 ea 500.00$                 50,000.00$            

3.0 Long Term Option - 2 Lane w/ parking on one side

3.1 Roadway De-Striping (2 solid, 2 dashed) 30,000 lf 0.50$                     15,000.00$            

3.2 Roadway Striping (5 solid) 50,000 lf 0.80$                     40,000.00$            

3.3 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 100 ea. 170.00$                 17,000.00$            

3.4 Signage 50 ea. 400.00$                 20,000.00$            

3.5

Subtotal: 92,000.00$            

SUBTOTAL 92,000.00$         

10% Contingency 9,200.00$           

8%  Bonds, Gen.Reqrmnts 7,360.00$           

15% Design Fees 16,284.00$         

TOTAL 124,850.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project J Project No.: 4687-02

Location: Broadway 5-Point Intersection Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  10 of 11

Checked/Approved By: MVM

 430 ft

1.0 Intersection Improvements

1.1 Roadway De-Striping (4 solid, 4 dashed) 2,580 lf 0.50$                     1,290.00$              

1.2 Roadway Striping (9 solid, 4 dashed) 4,730 lf 0.80$                     3,784.00$              

1.3 Parking Striping (8spaces) 100 lf 1.30$                     130.00$                 

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 33 ea. 170.00$                 5,610.00$              

1.5 Signage 21 ea. 400.00$                 8,400.00$              

1.6 Crosswalk Striping 3,000 lf 1.30$                     3,900.00$              

1.7 Green Epoxy Paint for Bike Crossways 3,800 sf 4.00$                     15,200.00$            

Subtotal: 38,314.00$            

2.0 Pedestrian Safe Zones
2.1 Curbed Islands

General Demolition 1,625 sf 5.00$                     8,125.00$              

New Curbline 165 lf 40.00$                   6,600.00$              

Concrete Sidewalk 1,100 sf 38.50$                   42,350.00$            

Topsoil, Seed and Mulch 350 sf 22.95$                   8,032.50$              

Subtotal: 103,421.50$          

Assumptions:

Improvements on Broadway and William

SUBTOTAL 141,735.50$       

10% Contingency 14,173.55$         

8%  Bonds, Gen.Reqrmnts 11,338.84$         

15% Design Fees 25,087.18$         

TOTAL 192,340.00$       

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



Project Title: Catalyst Project K Project No.: 4687-02

Location: Church St Cycle Track Original Date: 04/13/15

Owner: City of Buffalo Revised Date: 06/12/15

Estimated by: rjf Page:  11 of 11

Checked/Approved By: MVM

 1,300 ft + N/S Division St 1,730 ft

1.0 Church Street - 4 lane w/ one-way Cycletrack on each side

1.1 Roadway De-Striping (5 dashed) 3,250 lf 0.50$                     1,625.00$              

1.2 Roadway Striping (4 solid, 2 dashed) 6,500 lf 0.80$                     5,200.00$              

1.3 Roadway Cross-Hatching (3.6-5'cross hatch/lf) 4,680 lf 1.30$                     6,084.00$              

1.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 16 ea. 170.00$                 2,720.00$              

1.5 Signage 16 ea. 400.00$                 6,400.00$              

1.6 Bollards (20' O.C.) 65 ea. 150.00$                 9,750.00$              

Subtotal:

31,779.00$            

2.0 North and South Division Street - 3 lane w/ one-way Cycletrack on each side

2.1 Roadway De-Striping (6 dashed) 5,190 lf 0.50$                     2,595.00$              

2.2 Roadway Striping (4 solid, 4 dashed) 10,380 lf 0.80$                     8,304.00$              

2.3 Roadway Cross-Hatching (3.6-5' cross hatch/lf) 6,230 lf 1.30$                     8,099.00$              

2.4 Roadway Symbols (Bike Lane, Sharrows, Turn Arrows, Etc.) 24 ea. 170.00$                 4,080.00$              

2.5 Signage 12 ea. 400.00$                 4,800.00$              

2.6 Bollards (20' O.C.) 87 ea. 150.00$                 13,050.00$            

Subtotal: 40,928.00$            

SUBTOTAL 72,707.00$         

10% Contingency 7,270.70$           

8%  Bonds, Gen.Reqrmnts 5,816.56$           

15% Design Fees 12,869.14$         

TOTAL 98,670.00$         

OPINION OF PROBABLE CONSTRUCTION COST

BID 

ITEM 

NO.

DESCRIPTION
ESTIMATED 

QUANTITY
UNIT

UNIT PRICE     

(M & L) incl. 

O&P

ESTIMATED 

AMOUNT



APPENDIX C
PUBLIC INVOLVEMENT

SURVEY

BUFFALO BICYCLE MASTER PLAN



Bu�alo Bike Path Planning 
Comment Form 

July 29, 2014

Data prepared by Insight International USA, LLC



Q1: Name and contact info

Adrienne Boudreau, 907-0504

Al, 716-316-4049

Allen Burger Venture (ABV)

Angela Keppel

austinrossanders@gmail.com

Bernice Radle, berniceradle@gmail.com

Bob Drajem, 854-8170

Brenda Fischer, brendafischer99@yahoo.com

Chip Grieco, cgrieco@jaeckle.com, 843-3844

Chris Hawley, chrishawley716@gmail.com

Chris Miller

Dan Cadzow, cadzow@bu�alo.edu

Dave Henning, davehenning81@gmail.com

David Wahl, davidwahl@verizon.net

Dwight King, dwight.king@roadrunner.com

Elizabeth Giles

Erik Eggleston, erik.b.eggleston@gmail.com

Gala Bistulfi, 716-361-1653

Gary Witulski, 851-4272

Geo� Schutte, geo�schutte@gmail.com

Holly Hutchinson, hhutchinson2@gmail.com

Jamie Hamann-Burney

Jane Peterson

Jane Zaremski

John Michael Mulderig

Joseph Greco Trapp, jgrecotrapp@gmail.com

Kathy Burmarker

Katie O'Sullivan, katosulliv@gmail.com

Ken Rogers

Krista Hanypsiak

Leslie Duggleby, today_goodlife@hotmail.com

Lynn Magdol

Lynn Marinelli

Lynn Meslinsky, Lynn.Meslinksy@gmail.com

MaryAnne Connell

Mike Galliban

Nate Attard

Philip L. Haberstard

Ray Reichcut

Rob Leteste, rleteste@bu�alo.edu

Ryan Kucinski, 716-908-3099,
ryan.e.kucinski@gmail.com

Seth Amman

Timothy Staszak

Travis Norton



Q2: Which zip code do you live in?

14004
14051
14075
14086
14201
14202
14203
14207
14208
14209
14210
14213
14214
14217
14220
14221
14222
14223
14226
14228
No Answer

1 -
1 -
1 -
1 -
7 -
3 -
1 -
1 -
1 -
2 -
1 -
6 -
5 -
2 -
2 -
1 -

14 -
1 -
1 -
1 -
1 -

Zip Code Occurrence:



Q3: What is your gender and your age?

Male: Female:
Male, N/A

Male, 23

Male, 24

Male, 24

Male, 25

Male, 25

Male, 26

Male, 27

Male, 27

Male, 27

Male, 27

Male, 27

Male, 29

Male, 30

Male, 31

Male, 32

Male, 32

Male, 33

Male, 36

Male, 39

Male, 40

Male, 40

Male, 46

Male, 47

Male, 48

Male, 50

Male, 52

Male, 61

Male, 62

Male, 64

Male, 69

Male, 72

Female, 23

Female, 25

Female, 27

Female, 28

Female, 29

Female, 31

Female, 36

Female, 36

Female, 44

Female, 49

Female, 50

Female, 51

Female, 52

Female, 53

Female, 55

Female, 56

Female, 57

Female, 59

Female, 60

Female, 68

2 Did not answer



Q4: How often do you ride a bike for commuting or recreation?



Q5: How would you describe yourself as a bicyclist (choose one)?



Q6: In your opinion, what are the #1 and #2 most significant barriers to bicycling in Bu�alo?



What are the three most important streets or intersections in need of improvement for bicyclists?

198 and Scajaquada

Access to Outer Harbor

All major spoke streets (Niagara, Clinton, Genesee, 

etc)

Allen

Allen & Elmwood

Allen St

Allen St

Allen Street

Amherst

Amherst & Elmwood

Amherst St and Colvin

Amherst St/Parkside Ave

Amherst Street

Anything east end

Anything on east side - Broadway, Clinton, William

Areas around poorer communities

Around Niagara Sq. and other tra�c circles

Bailey

Bailey

Bailey Ave

Bike lane on Elmwood

Broadway

Broadway, Court Street

Chippewa St

Colvin Blvd

Connecting rowing club/boat house path to Broderick 
Park

Delaware (east west conenction) very wide road, train 
stop at end

Delaware (north of North St)

Delaware & Summer

Delaware and other cross streets

Delaware Ave

Delaware Ave

Delaware Ave

Delaware Ave (198 to Kenmore)

Delaware Ave (north of existing lanes)

Delaware Ave especially that intersection with Forest 
near the park

Delaware Ave near 198

Delaware Ave.

Delaware Ave. and Amherst St

Delaware x Delevan

Delevan

Delevan Ave

Delevan Ave

Delevan Ave

Delevan Ave between Main and Linwood

Delevan Ave. and everywhere

Division Streets

Ellicott or Washington

Elmwood (North of Iroquois)

Elmwood & lots of streets (Summer, Bryant, North, 
etc)

Elmwood Ave

Elmwood Ave

Elmwood Ave - past 198 heading north

Elmwood Ave (most of it)

Elmwood Ave and Forest

Elmwood Ave at 198 Bridge

Elmwood Ave.

Elmwood near Allen

Elmwood/Chippewa

Entire waterfront

Entrances and connections to park bike paths via 
streets

Ferry Ave corridor - all east to west with sharrows

Filmore Ave

Filmore/Main ->  Amherst/Main

Fireman’s Park area

Gates Circle

Hertel

Hertel Ave

Hopkins St

Humboldt Pkwy

Inner to Outer Harbor connection

Intersection of South Park & Bailey & Abbott Rd

Kensington



What are the three most important streets or intersections in need of improvement for bicyclists?

Lasalle Park Ring especially near soccer fields

Main & Delevan

Main & Ferry

Main & Filmore

Main St

Main St

Main St

Main St

Main St north of Goodell

Main St north to south

Main St.

Main St. and North St. (Access to Medical 

Campus)

Main Street

Main Street

Main Street

Main Street

Main Street

Main Street

Main Street

Main Street (so much potential)

Main Street Amherst street to city line

Main Street and most cross streets

Main Street between downtown and UB South

Main Street from Downtown

Main Street is critical north-south corridor (from 
UB South to downtown) that needs to be 
accessible/safe for cyclists, not just for cars

Main Street, Bailey Ave

Massachusetts Ave - connect West side to 
water/Lake Erie

Michigan

Neighborhood bike corridors - Niagara St to 

Elmwood to East

Niagara Circle

Niagara Square

Niagara St

Niagara St

Niagara Street

Ohio

Ohio

Ongoing maintenance at Riverwalk Bike Path

Park to park to park

Parkside & Linden

Peace Bridge

Pearl/Goodell/ Edward

Portions of Starin Ave, etc

Richmond between Forest and Lafayette

Riverwalk

Route 5 attach further bike bridge

South Elmwood & Niagara - Lanes don’t line up -> 
free for all

South Park

Ti�t St.

Ti�t St. Bridge to McKinley Parkway

West downtown/Allentown/Elmwood

While Ohio Street is under construction-have 
contractor sweep up stones and gravel as much as 
possible so people can connect inner and outer 
harbor



Do you have any other general comments for the planning team?

Bicycle rental, bike share with station hubs

Build on existing work of city planning sta�, including identification of potential class II and class III 
bicycle facilities (see attached). Seattle bicycle master plan is the gold standard--beautiful and useful 
document. Help us take it to the next level -- Bu�alo is ready for cycle tracks. Review the green 
code/bike paring/thoroughfare design standards. Nacto urban bikeway design guide will be 
incorporated by reference. -Identify bike corral potential locations, including on street -Attached map 
shows (solid line) and potential (dotted line) bicycle facilities, as determined by city o�ce of strategic 
planning -YES! to the "Minimum Grid" -Sharrows are nice but only barely better than useless -- they 
aren't really bicycle facilities and do not improve the safety and comfort of cyclists. At best they raise 
"awareness"

One major barrier to many potential riders is that we live in a relatively violent city. Tra�c is bad 
enough - but it's a shame to hear about the recent assaults in and around the Elmwood village. If the 
city can't protect it's flagship neighborhood, what hope does the rest of the city have. A friend of 
mine was lunged at by an individual attempting to punch him o� of his bike while he was riding on 
Richmond Ave. He reported the incident to a Bu�alo police o�cer a couple blocks away, but the 
o�ce did not act on the information since my friend wasn't sure if he wanted to o�cially press 
charges. Bike safety is mostly about road design, tra�c flow, etc. but our streets need to also be with 
far less crime. Bikes are also stolen constantly. A decoy bike program would be nice.

1. Connect to Southtowns - maybe through Old Steel Plant 2. Signage on South of the City 3. Bike 
rentals downtown and on waterfront 4. Comprehensive bike lane/path map 5. Protest use of retread 
in paving material which leaves wires in pavement causing many flat tires. My bike repair shop alone 
has a bucket full of wire removed from flat tires

Need more bicycle racks, especially in parks and cultural attractions/events to encourage 
individuals, friends or family to attend by bike and stop to recreate, shop, eat, visit and enjoy. Build a 
Veloway! Austin TX has a 3.1 mile one - only for bicycles and inline skaters!

Cycling education, signage on Linwood about against tra�c

When looking at bike paths, we need to take a broader perspective, as greenways

Keeping roads cleared from debris in winter is a big issue and post-winter stone and debris is bad as 
well, blocks bike lanes and road edges are slippery on a bike due to grit



Do you have any other general comments for the planning team?

Lived for 30+ years in Pacific Northwest (Seattle and Port Townsend, WA) now in Bu�alo for 3 years. 
Enjoying it here. Have to say that when I moved here I was AMAZED at how many people run red 
lights! It sure would be nice if the Outer (car) lane on Grand Island (River Rd. W?) was open to 
bicyclists! I think the speed limit is higher in this lane, than the inside lane. Was pulled over by a cop 
up there this spring. It would be great to ride from downtown - alomg water front and on down - bike 
lane along Rt 5? Would love to keep going safely LOVE Linwood ContraLane Thank you! As a city, 
why not have daily or weekly features of a biker or walking commuter? Think I've seen a bicyclist 
featured on Go-Bike site, maybe in the Bu�alo News or on the Blur Cross Billboards. Maybe feature 
rides for failures (or others) destination rides. Another feature, those that live without a car and how 
they do it (car share, bicycling, other) I love the idea of going on a long loop ride around the greater 
Bu�alo area- heading north from Downtown up and over to the NE Amherst etc then down and back 
to town. Safely and on bike friendly lanes/roads. I was nervous when I first started riding in Bu�alo. 
Realize that cyclists need to be hyper-aware of all around them. But Bu�alo drivers were like none I'd 
ever seen! It's not will someone run a red light but how many people. Before moving here, I read 
about bicycling in Bu�alo. I learned about the Go Bike FARMTOUR. Went on my first farmtour in 
9/2011 and really enjoyed it. Rode back to town from Ole's Farm with Justin B and a hand full of 
others. It was a wonderful ride, and it opened my eyes to city riding in Bu�alo and greatly 
contributed to my comfort level of riding here (William St etc) Might not have done that without that 
introduction by GO Bike.

More bike racks

Really need to look at separated cycle tracks. Many existing bike paths are in need of repair 
(Riverwalk, Kregal) More bike racks at schools Avoid contra-flow, non-separated lanes (especially on 
long straight roads like Linwood

Need sheltered racks, need more bike lanes

Improvements to existing bike paths in Bu�alo. Protected bikeways!

Bike lane separated from vehicular tra�c by parking lane for cars.

Have a pay as you go system like in NYC.

Very much like to see a bike beltway that would be good for commuters & tourists. Utilise rail trails. 
Need major bike highway on the Eastside. Need a connector between Richmond and Linwood.

There is a controversy between the City and the County about who is responsible for area of the 
Riverwalk. I have spent two years contacting many politicians only to keep getting the run around.



Do you have any other general comments for the planning team?

-Connect the paths from S. Bu�alo to downtown - Major city streets like Main, North, William, Clinton, 
East Ferry, Bailey -I'm not convinced Delaware is safe -I would love to ride my bike to work from S. 
Bu�alo (east of Seneca St.) to downtown Bu�alo, if they were , at minimum, protected bike lanes. I 
prefer safe bike paths, but would settle for lanes. I would also prefer riding in areas that have trees 
and cleaner air rather than riding through industrial wastelands with dust and toxic stu�. Maybe a 
master plan can include partnering with Retree WNY.

Need wider streets for increasing number of motor vehicles as populations are growing and there 
are more drivers. This is a bad idea because: -Bad weather/poor visibility/potholes! -Aggressive 
Drivers including biers who run stop signs and red lights -Slick conditions and heavy winds could 
lead to more accidents -This program deters form Bu�alo. I don't like it.

-Make the "beer" way Bicycle/Pedestrian friendly -Use all other rails to trails in Bu�alo -Connect to 
rural suburbs, trails/bike lanes -Set up more incentives -Through employee witness programs for 
walking, biking and transit to walk

-Need crosstown East/West routes (Clinton, Exchange, Broadway, Ferry) -Need separated/bu�ered 
facilities -Need winter maintenance and plowing -Need all season maintenance (trail and lane 
sweeping)

-Can we tap into the beltline RR ROW? -Bike paths or bridal paths -Bike paths over lanes where ever 
possible (pollution and safety) -Encourage everyone (cars, bikes, and pedestrians) to shoe the public 
infrastructure in a mutually respectful manner -Outdoor maps around the city that depict bike 
paths/lanes. Possible a bu�alo bike map app. -Prioritize E-W routes like Ferry St. -Protect bikeways! 
Allow kids to develop a bike culture.

Any street to provide bike access from North Bu�alo through Downtown needs improvement. More 
bike police. Increases driver awareness of bikes, develops a sense of safety for bikers at night, 
connects citizens with police in a way that could facilitate better communication of issues and 
concerns.

Will purchase a bike and ride when more bicycle facilities are implemented. I haven't road a bike in 
30 years, but recent bike improvements may encourage me.

Consider putting bike lanes right of parked cars and adding further separation with a median where 
space is available.

Getting a trail from the outer harbor to woodlawn beach would open up Hamburg and Southtowns.



Do you have any other general comments for the planning team?

As both a cyclist and a pedestrian I have almost been hit by a car 3 times at Delaware and 
Nottingham. In order to make alternative modes of transportation, a viable lifestyle choice, bikeways 
must be augmented by public transportation (bus and rail, cable car) connections. The 2 should be 
planned together to work as a system seeing as most people cannot cycle distances over 3-4 miles.

I would like to see more division (either physically or visually) between cars and bikes (cones or 
painted bike lanes).

Let me know what I can do!

1. Ongoing maintenance needs to be part of the plan/transition before consultants leave 2. Would 
like to see the existing infrastructure of the skyway used to house a bike path and walking path over 
the river, the lower level concrete could be used to develop a double decker bridge 3. Get us 
involved, tell us how we can help and what we can do now

Keep Corp Engineer bridge open, Develop way for cyclists to easily report road hazard, potholes

-More sharrows -Driver education, I'm tired of being told to get on the sidewalk -Army Corp of 
Engineer Bridge closed during best biking hours -More signs on bike paths -Biker education-helmets 
and lights, stay o� sidewalks -Lift bridge schedule parted -Encourage businesses to o�er free bikes 
to employee for lunch time errands -Reach out to immigrant community -Incorporate faith 
communities in encouraging bike use, especially with young and immigrant population

-Share the road campaign -Clear responsibilities for maintenance, upkeep - sweeping of paths and 
bikeways -Bike only grid -Commuter routes

We need some of the simpler things in Bu�alo - like bike racks at rail stations, bike lanes along the 
sidewalk between parking lanes, etc. Don't overlook the simple stu� - as we're missing a lot of it and 
it could make life better for a lot of people quick

there are plenty of streets with too many car lanes that could easily accomodate dedicated bike 
lanes and perhaps have a tra�c calming e�ect. Broadway/Genessee/Sycamore are examples 
(corridors to the Eastside), Main St, Delaware, Niagara Street, Parkside Ave. It is important that bicycle 
infrastructure be continuous/consistent not Switch between sharrows, dedicated bike lanes, and 
nothing, like on Elmwood

Bike paths should be connected to transit and the park systems throughout the city and the city's 
waterfront and waterways should all be connected and integrated with bike paths. Protected bike 
lanes should be the norm.



Do you have any other general comments for the planning team?

Bike paths should be connected to transit and the park systems throughout the city and the city's 
waterfront and waterways should all be connected and integrated with bike paths. Protected bike 
lanes should be the norm.

Intern at the LADOT Bicycle Program in Spring of 2014, graduated from USC with Masters of Urban 
Planning and interested in helping/contributing to creation of the Master Plan in any way possible 
through volunteering/tra�c counts/design/etc. -Protected bike lanes (advocate for 8-80 cities) -On 
street bike facilities to accommodate weather (ie. protected bike lanes for winter) -Bu�alo's take on 
Gil's minimum grid -> also a way to integrate with all the first ring suburbs and create an 
easy-to-understand way finding system for all users Initial ideas to consider: -radial street network is 
great opportunity to implement protected bicycle lanes, making them the most important arterials in 
the bicycle network hierarchy -parklets& bicycle corrals -more events like CicLAvia in Los Angeles 
-Bike racks on metro trains -Planning/Designing bike lanes (any type) so the bike lane will not be 
used as snow removal storage -Need bicycle path/trail that connects Niagara Falls past the outer 
harbor along the water -Policies that will compliment bicycling (ie. LA passed law saying any new 
development over 10k sq. ft. needs to include shower facilities) -Recommendations for policies like 
LA's bicycle harassment law -Recommendations for maintenance of bicycle infrastructure costs 
based on Donald Shoup's ideas about investing parking revenue (can be expanded to other similar 
forms of revenue) into the streets/ neighborhoods it is collected from

1. Main Street- goes so many great places, connects so many neighborhoods- moderately 
dangerous between Main & Je�erson and Main & Bailey 2. O� topic- roundabouts/tra�c circles - 
good for tra�c (autos) bad for pedestrians 3. Adventure cycling established an across the country 
route that goes through bu�alo, it would be great to connect Rt 5 to Furman Blvd (from Hamburg) 4. 
Add sheltered/ secured bike parking at ends of Transit

-It is very important to educate everyone that bikes belong on the roads. I have been "buzzed" and 
told to get o� the road many times by angry aggressive drivers. -Improving waterfront recreational 
bicycling will help bring people into the city, or to suburbs north & south. -Grand Island Bridges need 
to work to be bike friendly -Once bike lanes& paths are created they must be maintained (cleaned 
and patched) -Do we have old railroad tracks from the city out that could be converted to bike paths 
to encourage cycling mobility? -Nice bike paths along the Niagara River - Niagara Falls area need to 
be smoothed out where tree roots have caused heaving. Vegetation growth weeds trimming 
periodically. Could Greenway money be used here? -I have heard that plans exist to make a bike 
path close to the Lake Erie waterfront from Bu�alo to Erie PA, connecting many communities along 
the way. It would be wonderful to see that done.

Very much like to see a bike beltway that would be good for commuters & tourists. Utilise rail trails. 
Need major bike highway on the Eastside. Need a connector between Richmond and Linwood.
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APPENDIX D
TEXT SURVEY

BUFFALO BICYCLE MASTER PLAN



 
 
 
 
GObike Buffalo partnered with Grow 716 (a program of the Western New York Environmental Alliance) to 
engage citizens in identifying streets in the City of Buffalo they think could use bike lanes.  To participate, 
folks simply had to text in and list as many streets as they would like to see be considered.  Below are the 
results. 
 
The most frequently identified streets: 
Main St. 
Delaware Ave. 
Elmwood Ave. 
Niagara St. 
Hertel Ave. 
Allen St. 
Summer/Best/Walden 
Forest Ave. 
 
 
Repeated requests: 

- Install protected multiuse pathway on Main St 
- Install protected bike lanes on Richmond Ave. 
- Install infrastructure to connect UB North & South to downtown 

 
Intersections of concern: 

- Linwood and North 
- Elmwood and Auburn 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Street Name Requested Percentage of Responses 

Main St. 17.40% 

Delaware Ave 9.70% 

Elmwood Ave 5.80% 

Niagara St 4.50% 

Delavan Ave 4.50% 

Hertel Ave 4% 

Allen St. 4% 

Summer St 4% 

Best St. 3.20% 

Forest Ave. 3.20% 

Clinton St. 3% 

Connecticut St. 3% 

Colvin Ave. 2% 

Walden Ave. 2% 

North St. 2% 

Ferry St 2% 

Bailey Ave 1.30% 

Utica St. 1.30% 

Michigan Ave 1.30% 

Grant St. 1.30% 

Wherle Dr 1.30% 

William St. 1.30% 

Porter Ave 1.30% 

Millersport 1.30% 

Richmond (Protected Bike Lanes) 1.30% 

Huron St 0.70% 

Virginia St 0.70% 

Pearl St 0.70% 

Abbott Rd 0.70% 

South Park Ave 0.70% 

Electric Ave 0.70% 

Lake Ave 0.70% 

Goodell St 0.70% 

Edward St 0.70% 

Church St. 0.70% 

South Division 0.70% 

Exchange St 0.70% 

Starin Ave 0.70% 

Harlem Rd 0.70% 

LaSalle Ave 0.70% 

Sheridan Dr. 0.70% 

Kenmoe Ave 0.70% 

Tonawanda St. 0.70% 

Lafayette Ave. 0.70% 



 
Parkside Ave 0.70% 

Nottingham Terrace 0.70% 

Jersey St 0.70% 

West St 0.70% 

Jefferson St 0.70% 

Broadway St. 0.70% 
 
Total responses: 155 
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summary
This white paper provides collected best practices on winter bikeway maintenance as seen in US cities and around 
the world. The paper covers snow removal from bikeways, different types of de-icing surface applications and their 
advantages/disadvantages, and best practices for winter maintenance prioritization and scheduling. The paper also 
includes a brief discussion on innovative winter maintenance techniques either in use or in development.

Introduction
As bike infrastructure continues to grow in the US, so 
does the need to maintain these facilities year-round. 
The regular maintenance of bike infrastructure is espe-
cially important in towns and cities with established 
bicycling networks and significant bicycling popula-
tions – if jurisdictions provide bicycle facilities, they can 
expect that people will use them year round1. 

The winter maintenance of bikeways should be a 
planned, regular activity in cities and towns that receive 
significant amounts of snowfall. Bicycles have different 
winter needs than motor vehicles—for example, less 

1. Gin Kilgore, Alta Planning + Design, Co-founder of Chicago Bike 
Winter 

weight and tire surface area means they are more sensi-
tive to snow and ice—and winter roadway maintenance 
programs should have specialized practices to respond 
to these needs. However, many cities fail to adequately 
maintain their bicycling networks in the winter months. 
This is typically due to inexperience with winter 
bikeway maintenance, constrained roadway mainte-
nance budgets, and/or inadequate equipment.

This white paper provides collected best practices on 
winter bikeway maintenance as seen in North American 
cities and around the world. The paper covers snow 
removal from bikeways, different types of de-icing 
surface applications and their advantages/disadvantages, 
and best practices for winter maintenance prioritization 
and scheduling. The paper also includes a brief discus-
sion on innovative winter maintenance techniques 
either in use or in development. 

Snow Removal Best Practices
A heavy snowfall will typically require the initial 
removal of snow from the bikeway to restore the func-
tionality of the facility. A proactive and reactive de-icing 
program (discussed in the following section) in conjunc-
tion with scheduled snow removal is necessary to help 
maintain good riding conditions along bikeways in the 
winter. There are many considerations that factor into 
how to best remove snow from bikeways in the winter. 

Bicyclists on Kinzie Street protected cycle track in Chicago, Illinois, 
after snow clearing. 

PERSPECTIVES IN PLANNING Volume 2, Number 1

Winter Bike Lane Maintenance: 
A Review of National and International Best Practices (Updated 2/14)

Perspectives in Planning is an occasional series from Alta Planning + Design, bringing 
you the latest research and innovation in nonmotorized transportation planning.
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plows to plow snow into the designated storage space 
rather than the bike lane. The six foot width of the bike 
lane will also allow for some narrowing of the bike lane 
due to snow while still maintaining its functionality.

Provide a Wide Bike Lane Buffer
Where it is possible to provide one, such as in some “road 
diet” projects, a wide protected or unprotected bike 
lane buffer can provide ample storage space for snow. A 
minimum five-foot-wide buffer is preferable to accom-
modate moderate snowfall with minimum encroach-
ment upon the bike lane. This design will require the use 
of a smaller bike lane snow plow to clear this portion of 
the roadway.

These factors are the bikeway type, the storage of snow 
on or off the roadway and the presence and type of 
vertical protection or separation along a bikeway. 

Snow Storage and Roadway Design
One of the best ways to facilitate the removal of snow 
from bikeways is thoughtful roadway design. While 
in some cases, snow is removed from the roadway and 
relocated to a storage site (such as a nearby commercial 
parking lot), most roadway maintenance programs plow 
snow off the main portion of the road to the shoulder if 
one exists, as close to the roadway edge as possible or 
along a sidewalk buffer if one exists. Unfortunately, with 
roadways that include typical, unprotected bike lanes 
at the edge of the roadway, the bike lane often becomes 
the area for snow storage on the roadway. This practice 
leaves bicyclists either trying to share the vehicular lane 
or riding to the edge of the roadway while trying to avoid 
piled-up snow and stay clear of the vehicular path – both 
are unsafe and uncomfortable conditions for bicyclists on 
roadways with designated bike lanes. There are several 
roadway planning and design considerations that can be 
taken to avoid this situation.

Plan Roadways with sufficient right-of-way
On new roadways or in roadway re-engineering proj-
ects that include bike lanes (or may include them in the 
future), provide enough right-of-way for preferably a six 
foot bike lane and a six foot storage space on the side of 
the road or in the buffer space between the road and the 
sidewalk (cities that typically receive heavier snowfall 
such as Montreal prefer an eight foot minimum storage 
space). This will allow typical truck-mounted snow 

A heavy snowfall will typically require the initial removal of snow from the bikeway to restore the 
functionality of the facility. A proactive and reactive de-icing program (discussed in the following section) in 
conjunction with scheduled snow removal is necessary to help maintain good riding conditions along 
bikeways in the winter. There are many considerations that factor into how to best remove snow from 
bikeways in the winter. These factors are the bikeway type, the storage of snow on or off the roadway and the 
presence and type of vertical protection or separation along a bikeway.  

One of the best ways to facilitate the removal of snow from bikeways is thoughtful roadway design. While in 
some cases, snow is removed from the roadway and relocated to a storage site (such as a nearby commercial 
parking lot), most roadway maintenance programs plow snow off the main portion of the road to the shoulder 
if one exists, as close to the roadway edge as possible or  along a sidewalk buffer if one exists. Unfortunately, 
with roadways that include typical, unprotected bike lanes at the edge of the roadway, the bike lane often 
becomes the area for snow storage on the roadway. This practice leaves bicyclists either trying to share the 
vehicular lane or riding to the edge of the roadway while trying to avoid piled-up snow and stay clear of the 
vehicular path – both are unsafe and uncomfortable conditions for bicyclists on roadways with designated 
bike lanes.  There are several roadway planning and design considerations that can be taken to avoid this 
situation. 

On new roadways or in roadway re-engineering projects that include bike lanes (or may include them in the 
future), provide enough ROW for preferably a 6’ bike lane and a 6’ storage space on the side of the road or in 
the buffer space between the road and the sidewalk. This will allow typical truck-mounted snow plows to 
plow snow into the designated storage space rather than the bike lane. The 6’ width of the bike lane will also 
allow for some narrowing of the bike lane due to snow while still maintaining its functionality. 

Where it is possible to provide one, such as in 
some “road diet” projects, a wide protected or 
unprotected bike lane buffer can provide 
ample storage space for snow. A minimum 5’ 
buffer is preferable to accommodate moderate 
snowfall with minimum encroachment upon 
the bike lane. This design will require the use 
of a smaller bike lane snow plow to clear this 
portion of the roadway. 

Where a bike lane is located between on-
street parking and the vehicular lane, parking 
along the roadway can be restricted during 

Small snow removal vehicle clearing a buffered bike lane in Vienna, 
Austria. Photo Credit: http://www.ibikeoulu.com/presentations/
presentation_oulu_szeiler_130213.pdf

snow events to allow this space to become snow storage space. While this isn’t an option for all roadways, it 
could be utilized along priority bicycle routes in the winter. 

Where off-street facilities or bicycle boulevards are provided parallel to major routes, the clearing of bikeways 
on the main route may be unnecessary so long as these alternate snow routes are clearly marked, well-
maintained, and bikeway network connectivity isn’t affected. 

There are small, specialized snow removal 
vehicles that are used to remove snow 
where typical snow removal vehicles are 
too wide to pass. Many large cities with 
harsh winter climates such as Chicago 
have a fleet of these specialized vehicles 
and ATV mounted snow plows primarily 
for the purpose of clearing sidewalks. 
While most cycletracks in Chicago, IL 
can be cleared with typical pickup truck 
mounted snow plows, ATV mounted 
snow plows and bombardier snow plows 
are used in Chicago, IL along the few 
protected cycletracks like Kinzie St. that 
are too narrow for pickup trucks.2 

  
                                                                   
2 Sources: Interview with Mike Amsden, Chicago DOT Bikeways Planner and 
http://www.suntimes.com/photos/galleries/index.html?story=18655473 

Salt Lake City, UT has designed their 
protected cycletracks specifically to 
accommodate snowplows. Protective, 
flexible bollards are located at a far 
enough distance from the curb to 
allow a small truck mounted 
snowplow to clear the bikeway. Also, 
cycletracks, medians and bulb-outs in 
Salt Lake City are designed with 
tapered front ends and vertical 
delineators at obstacles to help 
prevent snowplow blade collisions 
along these facilities, as seen in the 
photos on this page. 

Above: Protected cycletrack in Salt Lake City, UT after small truck 
plow snow removal. Photo Credit: Travis Jensen

Below: Vertical delineators help inform snow plow drivers of 
obstacles such as cycletracks, raised medians and bulb-outs in Salt 
Lake City, UT

snow events to allow this space to become snow storage space. While this isn’t an option for all roadways, it 
could be utilized along priority bicycle routes in the winter. 

Where off-street facilities or bicycle boulevards are provided parallel to major routes, the clearing of bikeways 
on the main route may be unnecessary so long as these alternate snow routes are clearly marked, well-
maintained, and bikeway network connectivity isn’t affected. 

There are small, specialized snow removal 
vehicles that are used to remove snow 
where typical snow removal vehicles are 
too wide to pass. Many large cities with 
harsh winter climates such as Chicago 
have a fleet of these specialized vehicles 
and ATV mounted snow plows primarily 
for the purpose of clearing sidewalks. 
While most cycletracks in Chicago, IL 
can be cleared with typical pickup truck 
mounted snow plows, ATV mounted 
snow plows and bombardier snow plows 
are used in Chicago, IL along the few 
protected cycletracks like Kinzie St. that 
are too narrow for pickup trucks.2 

  
                                                                   
2 Sources: Interview with Mike Amsden, Chicago DOT Bikeways Planner and 
http://www.suntimes.com/photos/galleries/index.html?story=18655473 

Salt Lake City, UT has designed their 
protected cycletracks specifically to 
accommodate snowplows. Protective, 
flexible bollards are located at a far 
enough distance from the curb to 
allow a small truck mounted 
snowplow to clear the bikeway. Also, 
cycletracks, medians and bulb-outs in 
Salt Lake City are designed with 
tapered front ends and vertical 
delineators at obstacles to help 
prevent snowplow blade collisions 
along these facilities, as seen in the 
photos on this page. 
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Salt Lake City, UT has designed their protected cycletracks 
specifically to accommodate snowplows. Protective, 
flexible bollards are located at a far enough distance 
from the curb to allow a small truck mounted snowplow 
to clear the bikeway. Also, cycletracks, medians and 
bulb-outs in Salt Lake City are designed with tapered 
front ends and vertical delineators at obstacles to help 
prevent snowplow blade collisions along these facilities.

for snow removal vehicles should also be a consideration 
when designing shared-use paths and greenways. 

Recessed Thermoplastic Pavement Markings
Milling the area of pavement three millimeters deep 
where thermoplastic pavement markings are applied has 
shown to be effective in reducing damage as a result of 
snowplows in a 2010 study3. Minneapolis mills the area 
of pavement where thermoplastic bike lane indicators 
are placed to help reduce damage as a result of snow-
plows. While this method results in more expensive 
installation costs, if the bike lane is located on a street 
that receives heavy plowing, it may save in long-term 
maintenance costs (and help preserve safety conditions 
along the roadway). 

Snow Removal Vehicle Type
Along protected, on-street bikeways one major design 
consideration that influences snow removal is the design 
and provision of vertical separation. Many cities such as 
Chicago, Salt Lake City, and New York City are installing 
protected cycle tracks that include a parking lane, 
striped buffers and physical barriers between the cycle 
track and the motor vehicle travel lanes. In Chicago, as in 
most US cities with protected cycle tracks, flexible-post 
bollards are installed along the cycle track buffer. These 
bollards are bolted into the pavement and left up year-
round meaning that conventional large truck-mounted 
snow plows cannot fit down these paths. 

Facilities such as protected cycle tracks, shared use 
paths, and in some cases bike lanes will require smaller 
snow plow vehicles. Common vehicle types are listed on 
the following page:

3.http://www.easts.info/publications/journal_proceedings/
journal2010/100292.pdf

Restrict On-street Parking During Snow Events
Where a bike lane is located between on-street parking 
and the vehicular lane, parking along the roadway can 
be restricted during snow events to allow this space to 
become snow storage space. While this isn’t an option 
for all roadways, it could be utilized along priority 
bicycle routes in the winter.

Provide Off-Street or Parallel Facilities
Where off-street facilities or bicycle boulevards are 
provided parallel to major routes, the clearing of bike-
ways on the main route may be unnecessary so long as 
these alternate snow routes are clearly marked, well-
maintained, and bikeway network connectivity isn’t 
affected.

Provide Enough Width for Small Truck Snow Plows
There are small, specialized snow removal vehicles that 
are used to remove snow where typical snow removal 
vehicles are too wide to pass. Many large cities with 
harsh winter climates such as Chicago have a fleet of 
these specialized vehicles and ATV-mounted snow plows 
primarily for the purpose of clearing sidewalks. While 
most cycle tracks in Chicago can be cleared with typical 
pickup truck-mounted snow plows, ATV-mounted snow 
plows and bombardier snow plows are used along the 
few protected cycle tracks (such as Kinzie Street) that 
are too narrow for pickup trucks2.

In many towns and cities, sidewalk snow removal is 
contracted out, meaning that the city does not own these 
specialized vehicles. Utilizing existing maintenance vehi-
cles such as pickup trucks with mounted snow blades can 
prove to be much more cost-effective and time-efficient 
than purchasing or using smaller vehicles which operate 
at slower speeds and have smaller plow blades. Access 

2. Sources: Interview with Mike Amsden, Chicago DOT Bikeways 
Planner and http://www.suntimes.com/photos/galleries/index.
html?story=18655473

In many towns and cities, sidewalk snow removal is contracted out, meaning that the city does not own these 
specialized vehicles. Utilizing existing maintenance vehicles such as pickup trucks with mounted snow 
blades can prove to be much more cost-effective and time-efficient than purchasing or using smaller vehicles 
which operate at slower speeds and have smaller plow blades.  Access for snow removal vehicles should also 
be a consideration when designing shared-use paths and greenways.    

Milling the area of pavement 3mm in depth where thermoplastic 
pavement markings are applied has shown to be effective in 
reducing damage as a result of snowplows in a 2010 study3. 
Minneapolis, MN mills the area of pavement where thermoplastic 
bike lane indicators are placed to help reduce damage as a result 
of snowplows. While this method results in more expensive 
installation costs, if the bike lane is located on a street that 
receives heavy plowing, it may save in long-term maintenance 
costs (and help preserve safety conditions along the roadway).  

Along protected, on-street bikeways one major design consideration that influences snow removal is the 
design and provision of vertical separation. Many cities such as Chicago, Salt Lake City and New York City 
are installing protected cycletracks that include a parking lane, striped buffers and physical barriers between 
the cycletrack and the motor vehicle travel lanes. In Chicago, as in most US cities with protected cycletracks, 
flexible-post bollards are installed along the cycletrack buffer. These bollards are bolted into the pavement 
and left up year-round meaning that conventional large truck-mounted snow plows cannot fit down these 
paths.  

Facilities such as protected cycletracks, shared use paths, and in some cases bike lanes will require smaller 
snow plow vehicles. Common vehicle types are listed below: 

Large trucks are the typical roadway clearing vehicle in most cities with harsh winter climates. These vehicles 
are also typically used for applying de-icing materials to the roadway. These vehicles can be used to clear and 
de-ice most roadways with conventional bike lanes. 

Pickup truck mounted snow plows are typical in many cities with snow removal programs. These are 
commonly utilized on smaller roadways and in parking lots that are difficult for larger trucks to access. 
Pickup trucks can be equipped with de-icing equipment as well. Pickup trucks can be utilized on many 
protected cycletracks and multi-use paths and it is important to consider pickup truck snow plow access in 
the design of these facilities. 

 

                                                                   
3 http://www.easts.info/publications/journal_proceedings/journal2010/100292.pdf 

 

Recessed 
thermoplastic bike 
lane marker in 
Minneapolis, MN. 
Photo Credit: http://
bikewalkmove.org/
tag/minneapolis-
bike-infrastructure
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DOT reports that in the department’s experience, one-
third of the de-icing material is needed with proactive 
strategies compared to reactive ones4. More information 
on de-icing can be found through FHWA: http://www.
fhwa.dot.gov/reports/mopeap/eapcov.htm

The removal of roadway grit resulting from winter 
roadway de-icing and traction improvement applica-
tions is an especially important consideration for bike 
lanes. Salt and sand tend to accumulate in bike lanes due 
to motor vehicle traffic, water and wind. Accumulation 
of this debris can cause discomfort and pose a safety 
threat to bicyclists along the roadway if not addressed. 
It is recommended that cities devise a maintenance plan 
to remove this debris from the roadway, prioritizing 
primary bicycling routes, once the threat of winter 
precipitation has passed. In in Järvenpää, Sweden for 
example, sand and road grit is cleared from all bikeways 
every year before the 1st of May.

Winter maintenance programs should consider all the 
advantages and disadvantages of salting and sanding 
bicycle facilities before determining salting procedures. 
For example, the Minneapolis Parks and Recreation 
board typically does not salt and sand entire trails due to 
cost, ineffectiveness at low temperatures, and environ-
mental consequences, but will apply spot applications 
after freeze and thaw periods where slick spots occur5. 

The following section provides an overview of common 
types of de-icing materials used on roadways and bike-
ways and their advantages and disadvantages.

4. http://www.dot.nd.gov/divisions/maintenance/docs/anti-icingfacts.pdf

5 Phone interview with Simon Blenski - Bicycle Planner with Minneapolis 
Public Works Department. January 2014

Truck Mounted Plow Blade
Large trucks are the typical roadway clearing vehicle in 
most cities with harsh winter climates. These vehicles 
are also typically used for applying de-icing materials 
to the roadway. These vehicles can be used to clear and 
de-ice most roadways with conventional bike lanes.

Pickup Truck-Mounted Plow Blade
Pickup truck-mounted snow plows are typical in many 
cities with snow removal programs. These are commonly 
utilized on smaller roadways and in parking lots that are 
difficult for larger trucks to access. Pickup trucks can 
be equipped with de-icing equipment as well. Pickup 
trucks can be utilized on many protected cycle tracks 
and multi-use paths and it is important to consider 
pickup truck snow plow access in the design of these 
facilities.

Small Snow Removal Vehicles
Small snow removal vehicles are available from a number 
of different manufactures. Many small utility vehicles 
such as tractors, ATVs, bombardiers, and “skid steers” 
can be equipped with snow removal devices. Typically 
small vehicles are either equipped with snow plows, 
snow brushes (effective for removing light snow) or 
snow blowers (effective for relocating heavy snow). 
Many small snow removal vehicles can also be equipped 
with de-icing applicators as well. Small snow removal 
vehicles can be utilized in areas too constrained for 
a pickup truck-mounted snow plow such as narrow, 
protected cycle tracks.

De-icing Surface Applications 
Best Practices
There are two primary strategies for roadway de-icing 
that are used by winter maintenance programs. A reac-
tive approach applies de-icing material to the roadway 
surface after the storm event. The snow or ice is plowed 
off the surface and the material is applied to the roadway 
to break the bond between the ice and the roadway. 

A proactive or anti-icing approach applies the de-icing 
material to the roadway approximately two hours 
before the snow event. This is the most effective de-icing 
strategy. Following the snow, the roadway is cleared 
and additional de-icing material is added as necessary. 
The advantages of a proactive approach are that less 
de-icing material and plowing is needed. North Dakota 

Small, snow removal vehicles are available from a 
number of different manufactures. Many small utility 
vehicles such as tractors, ATVs, bombardiers, and 
“skid steers” can be equipped with snow removal 
devices. Typically small vehicles are either equipped 
with snow plows, snow brushes (effective for 
removing light snow) or snow blowers (effective for 
relocating heavy snow). Many small snow removal 
vehicles can also be equipped with de-icing 
applicators as well. Small snow removal vehicles can 
be utilized in areas too constrained for a pickup truck 
mounted snow plow such as narrow, protected 
cycletracks. 

There are two primary strategies for roadway de-icing that are used by winter maintenance programs. A 
reactive approach applies de-icing material to the roadway surface after the storm event. The snow or ice is 
plowed off the surface and the material is applied to the roadway to break the bond between the ice and the 
roadway.   

A proactive or anti-icing approach is where the de-icing material is applied to the roadway approximately 2 
hours before the snow event. This is the most effective de-icing strategy. Following the snow, the roadway is 
cleared and additional de-icing material is added as necessary. The advantages of a proactive approach are that 
less de-icing material and plowing is needed. North Dakota DOT reports that in the department’s experience, 
1/3 of the de-icing material is needed with proactive strategies compared to reactive ones.4 More information 
on de-icing can be found through FHWA: http://www.fhwa.dot.gov/reports/mopeap/eapcov.htm 

The removal of roadway grit resulting from winter roadway de-icing and traction improvement applications is 
an especially important consideration for bike lanes. Salt and sand tend to accumulate in bike lanes due to 
motor vehicle traffic, water and wind. Accumulation of this debris can cause discomfort and pose a safety 
threat to bicyclists along the roadway if not addressed. It is recommended that cities devise a maintenance 
plan to remove this debris from the roadway, prioritizing primary bicycling routes, once the threat of winter 
precipitation has passed.  In in Järvenpää, Sweden for example, sand and road grit is cleared from all bikeways 
every year before the 1st of May. 

The following section provides an overview of the different common types of de-icing materials used on 
roadways and bikeways and their advantages and disadvantages. 

 

                                                                   
4 http://www.dot.nd.gov/divisions/maintenance/docs/anti-icingfacts.pdf 

Example of a bombardier mounted with a snow plow. Vehicles like 
this and ATVs are used in Chicago along cycletracks that are too 
narrow for larger snow plow vehicles such as pickup trucks. Image 
credit: http://www.publiquip.com 
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Some cities are also utilizing cheese brine, a by product 
of cheese production, as an additive to rock salt appli-
cations. Many cities have reported success with this 
method in recent years. Like beet juice, cheese brine 
helps rock salt adhere to the roadway, has a lower 
freezing temperature than regular brine, and is more 
environmentally friendly. It provides cost savings for 
both cheese manufacturers, in terms of waste removal 
costs, and cities, with reduced expenditures on rock 
salt10. 

Sand and Gravel
Sand and gravel are abrasives and are used primarily for 
providing roadway traction – these materials have little 
ability to melt ice. The application of sand is usually 
done in conjunction with salt or other deicing treat-
ments. While sand is good for providing traction, too 
much sand can pose a hazard for bicyclists. Sand can get 
trapped in the bicycle’s drivetrain and wet sand can get 
on a bicyclist’s clothes. If sand is applied to a roadway 
with a bikeway it should be cleared as soon as possible 
when the threat of winter precipitation has subsided. 
The use of sand can also have negative environmental 
impacts, especially when mixed with salt11. 

Larger particulate sand or gravel applied to the roadway 
can be hazardous to skinny bicycle tires due to the larger 
size of the aggregate. Gravel is not recommended along 
roadways with on-street bikeways

Innovative and Experimental 
Snow Removal
Several European cities with harsh winter climates and 
high bicycling mode share are experimenting with inno-
vative treatments to remove snow from bikeways more 
quickly and effectively than traditional methods. These 
cities justify utilizing these more effective, but more 
costly techniques since bicycling is such an essential 
piece of their transportation system and economies.

10 http://www.nytimes.com/2013/12/24/us/wisconsin-finds-another-role-
for-cheese-de-icing-roads.html

11. http://epdfiles.engr.wisc.edu/pdf_web_files/tic/bulletins/Bltn_006_
SaltNSand.pdf

Salt
Rock salt is a readily available and commonly used 
de-icing material. After salt is applied to the roadway, it 
needs to be crushed by tires to dissolve most effectively6. 
The dissolution of the salt creates a brine that prevents 
ice from bonding to the roadway. The disadvantages 
of roadway salt are that it is a highly corrosive mate-
rial and salt-infused stormwater runoff can cause envi-
ronmental damage. Also, salt loses its effectiveness at 
temperatures lower than 15 degrees Fahrenheit. At these 
temperatures, other chemicals such as calcium chloride 
or magnesium chloride may be used, but these types of 
mixtures lose most of their effectiveness at temperatures 
below zero degrees Fahrenheit7. Bicycles with exposed 
gears are especially susceptible to corrosion caused by 
roadway salt. Also, because of their narrow tires and 
reduced weight, bicycles may not crush salt as effec-
tively as motor vehicles (however, no studies have been 
conducted that examine this).

Pre-wetted Salt
Pre-wetted salt is roadway salt that is sprayed down 
with a brine solution either upon application or in storage 
prior to being loaded in trucks. Pre-wetting facilitates 
the dissolution of the salt, allowing for quicker reac-
tion times than dry salt, less material than dry salt and 
improved application accuracy (dry salt tends to bounce 
off the travel path).8 

De-icing Alternatives
Some roadway maintenance departments combine 
a beet juice solution with roadway salt or salt brine. 
Beet juice is an inexpensive additive to a de-icing solu-
tion that improves the adherence of salt and sand to the 
roadway and also lowers the freezing temperature of the 
ice. The advantages of beet juice are that it is inexpen-
sive, it adheres well to the roadway, and it is much more 
environmentally friendly than using plain road salt9. A 
combination of beet juice and roadway salt or brine can 
reduce the number of de-icing applications required and 
save costs.

6. http://www.semcog.org/uploadedFiles/Programs_and_Projects/Water/
Stormwater/Municipal_Training/Streets_and_Parking_Lots/Road%20
Salt%20Application.pdf

7 http://www.cargill.com/wcm/groups/internal/documents/image/
na3036958.pdf

8. http://www.ctre.iastate.edu/pubs/semisesq/session1/donahey/index.
htm

9. http://www.dvice.com/2012-12-29/
beet-juice-answer-safer-roads-icy-weather
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Heated Bicycle Paths
The City of Amsterdam recently began testing heated 
bicycle paths along the city’s bikeways. The system 
works by using geothermal assisted ‘asphalt collectors’ 
which collect heat from the bike paths in the summer 
and store it underground for use in the winter. The 
move is intended to increase winter safety and rider-
ship – every four weeks that Dutch bikeways remain 
frozen over in the winter results in approximately 7,000 
additional bicycling accidents. The heated lanes are 
estimated to cost slightly over $90,000 per mile which 
may seem costly, but the city will also be saving costs on 
plowing and de-icing12. 

The town of Umea, Sweden already has approximately 
33,000 square meters of heated pathways. These are 
installed for improved safety on segments of pathways 
that would be difficult to otherwise maintain13. 

Warm Wetted Sand
The town of Umea, Sweden is experimenting with 
the application of warm, wetted sand as an alterna-
tive de-icing and traction improvement technique 
along on-street and off-street bikeways. The material is 
applied via a specialized truck which contains a water 
tank, water heater and separate storage for sand. The 
sand and hot water are mixed upon application and 
applied via a spreader on the rear of the truck. Initial 
results have shown that the technique has been effec-
tive in both improving traction and reducing surface ice. 
The benefits of the sand over roadway salt are that it is 
more environmentally friendly and the sand won’t cause 
corrosion of bike parts. The benefits over dry sand are 
that the wet sand provides better traction over ice and 

12. http://www.ecf.com/news/dutch-to-heat-cycle-lanes-ecf-newswatch/

13. http://www.ibikeoulu.com/presentations/marie_frosvinge_umea_
winter_cycling_conference.pdf

significantly reduces the amount of sand that sprays on 
riders and their bicycles14.

Prioritization
Prioritization and scheduling is a key component of a 
successful winter bikeway program. For most juris-
dictions, keeping all bikeways completely clear during 
or immediately after a heavy snow event is infeasible. 
Primary bikeways should be cleared first, providing the 
best access to the greatest number of people possible 
following a heavy storm event. Destinations should be 
taken into consideration as well. If roadway clearing 
and de-icing begins first thing in the morning, primary 
routes leading to schools and business districts should 
be cleared first15. 

In Järvenpää, Finland, Class A routes, the main bikeway 
routes from residential areas to the city center and 
through the city center, are cleared first. These are 
followed by Class B routes, bikeways along other major 
roads, and Class C routes, those along residential streets 
and through parks. 

• Class A routes are plowed within four hours of 3 
centimeters of snow accumulation and de-icing 
treatments are applied before 7 am. Plowing is 
done before 7 am when snowing at night.

• Class B routes are plowed within four hours of 5 
centimeters of snow accumulation and de-icing 
treatments are applied as needed. Plowing is done 
before 7 am when snowing at night.

• Class C routes are plowed after class B routes and 
plowing is done before 10 am.

Sand and road grit is cleared from Class A, B and C bike-
ways in Järvenpää every year before the 1st of May.

The Twin Cities area has one of the most extensive 
greenway networks in the US. Because of the high-
level of use the greenways receive for both transporta-
tion and recreation year-round, keeping them clear is a 
high-priority. Typically the greenway network is cleared 
within 24 hours of a snow event. Trails are cleared to the 
pavement surface utilizing pickup trucks and/or skid 
steers16.

14. http://www.ibikeoulu.com/presentations/oulu_2013_warm_wetted_
sand_aniska.pdf

15. http://www.ibikeoulu.com/presentations/winter_maintenance_jarv-
enpaa_mari_paatalo_13_02_13.pdf

16 Phone interview with Simon Blenski - Bicycle Planner with Minneapolis 
Public Works Department. January 2014

additional bicycling accidents. The heated lanes are estimated to cost slightly over $90,000 per mile which 
may seem costly, but the city will also be saving costs on plowing and de-icing.10 

The town of Umea, Sweden already has approximately 33000 square meters of heated pathways. These are 
installed for improved safety on segments of pathways that would be difficult to otherwise maintain.11 

The town of Umea, Sweden is experimenting with the application of warm, wetted sand as an alternative de-
icing and traction improvement technique along on-street and off-street bikeways. The material is applied via 
a specialized truck which contains a water tank, water heater and separate storage for sand. The sand and hot 
water are mixed upon application and applied via a spreader on the rear of the truck. Initial results have 
shown that the technique has been effective in both improving traction and reducing surface ice. The benefits 
of the sand over roadway salt are that it is more environmentally friendly and the sand won’t cause corrosion 
of bike parts. The benefits over dry sand are that the wet sand provides better traction over ice and 
significantly reduces the amount of sand that sprays on riders and their bicycles.12 

 

 

 

 

 

 

Cities can expect bicyclists to use the road network year round, even in inclement conditions. It is a city’s 
responsibility to provide safe conditions for bicyclists year round. Strategies and equipment may vary among 
cities; however, thoughtful roadway design and a strategic bikeway snow removal and de-icing program that 
includes snow removal prioritization are key to the safe and comfortable accommodation of bicyclists in the 
winter. 

                                                                   
10 http://www.ecf.com/news/dutch-to-heat-cycle-lanes-ecf-newswatch/ 
11 http://www.ibikeoulu.com/presentations/marie_frosvinge_umea_winter_cycling_conference.pdf   
12 http://www.ibikeoulu.com/presentations/oulu_2013_warm_wetted_sand_aniska.pdf 

Photo Credit: http://www.ibikeoulu.com/presentations/oulu_2013_
warm_wetted_sand_aniska.pdf
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In 2012, the City of Calgary, Canada upgraded all of 
their roadways with bike lanes to “Priority I” for snow 
clearing. Priority I roadways are cleared first following a 
snow event and receive continuous plowing and de-icing 
until bare pavement is achieved. All other marked bike 
routes are considered “Priority II” for snow removal, 
meaning that they will be cleared 48 hours after the 
snow stops until bare pavement is achieved. Residential 
streets are plowed last in Calgary, maintaining a packed 
surface17.

The Wisconsin Department of Transportation also offers 
guidance on the prioritization of snow removal from 
shared-use paths (Wisconsin Bicycle Facility Design 
Handbook, 2009 p. A-4, A-5):

Winter use varies according to local conditions. In some 
communities (e.g. Eau Claire, Madison), paths are plowed 
regularly and are used frequently by bicyclists and pedes-
trians. Heavily-used paths that serve key destinations 
should be considered first for plowing. Even paths that serve 
only occasional use should be considered for snow removal if 
the path is the only means of making a key connection (e.g., 

17 http://www.calgary.ca/Transportation/Roads/Pages/Road-
Maintenance/Snow-and-ice-control/SNIC-policy-FAQs.aspx

crossing a bridge). Lower priority may be given to isolated 
paths that serve recreational users who must travel long 
distances to use them. In these cases, managers may allow 
want to allow use by cross country skiers or snowmobile 
operators as long as all applicable laws are followed. 

To ensure that winter use is properly accommodated, agen-
cies must clearly understand who will maintain what path. 
For paths along state highways, a municipality will have 
the responsibility for maintenance. Winter use and snow 
removal frequency will be determined by the municipality 
after considering the following factors:

 Ū Expected use by bicyclists and pedestrians;

 Ū Parallel options for bicyclists and pedestrians if the path 
is not passable; and

 Ū State statute 81.15 regarding the liability for accumula-
tion of snow.

Case Study: Montreal18

Montreal has been a North American leader in bicycle 
network development and bicycling culture for many 
years. Montreal’s bicycle network consists of over 350 
kilometers (approximately 220 miles) of bikeways 
and was ranked the best bicycle-friendly city in North 
America by Copenhagenize Design Co. in 2013.

The 2008 Transportation Plan established a “White 
Network” of priority bikeways across the City that 
established around 60 kilometers (40 miles) as priority 
bikeways for snow clearing in the winter. However, now 
the strategy is shifting to trying to keep as much of the 
network cleared and open as possible in the winter. 

Protected bikeways, some receiving as many as 800 
people per day throughout winter months, remain a 
priority for the City. Typically, curb-separated cycle 
tracks are cleared with a smaller plow vehicle imme-
diately following street clearing. Montreal receives an 
average of 80 to 90 inches of snowfall annually, so snow 
removal must often be implemented as well.

Montreal typically marks their bikeways with standard 
roadway paint, not thermoplastic. Since thermoplastic 
is much more expensive than paint, this reduces main-
tenance costs of bikeway re-striping from plow blade 
damage. 

18 Based on January 21, 2014 interview with Bartek Komorowski, Research 
and Consulting Project Leader with Vélo Québec. 

View of Rachel Street cycletrack in Montreal, summer (above) and 
winter (below). Photos courtesy of Barktek Komorowski and Vélo 
Québec.
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Contact us to learn more:
Alta Planning + Design 
711 SE Grand Avenue 
Portland, OR 97214 
503.230.6892 
www.altaplanning.com

One of the biggest critiques of Montreal’s bicycle network is 
that cycle tracks which are bollard-separated are considered 
seasonal. Bollards are removed from November 15th to April 
1st annually and parking moves into the cycle tracks, elimi-
nating the bikeways throughout these months. However, a 
new report on Winter Bicycling in Montreal commissioned 
by the City and developed by Vélo Québec recommends ways 
for keeping these bikeways operational in the winter such as 
removing bollards but maintaining the parking restrictions 
and bikeways.

Conclusion
Cities can expect bicyclists to use the road network year 
round, even in inclement conditions. It is a city’s responsi-
bility to provide safe conditions for bicyclists year round. 
Strategies and equipment may vary among cities; however, 
thoughtful roadway design and a strategic bikeway snow 
removal and de-icing program that includes snow removal 
prioritization are key to the safe and comfortable accommo-
dation of bicyclists in the winter.

Authors:
Jack Cebe, Designer in Alta’s Chicago, IL office. jackcebe@altaplanning.com

Contributors:
Joe Gilpin, Principal in Alta’s Bozeman, MT office. joegilpin@altaplanning.com
Steve Durrant, Principal in Alta’s Seattle, WA office. stevedurrant@altaplanning.com

Keeping pathways and bike racks clear of snow for bicyclists is an important mobility consideration. This is especially true in campus settings like the 
University of Chicago, where the vast majority of students don’t own a vehicle.
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APPENDIX F
IMPLEMENTATION

ACTION PLAN



 

BUFFALO BIKE FACILITY MASTER PLAN  

IMPLEMENTATION ACTION PLAN 

 
As part of the bicycle master plan development process an implementation roundtable was held at City Hall on 
May 22, 2105.  This meeting was covered in the current Scope of Work for the Buffalo Bike Facility Master Plan 
Update. The three hour meeting was intended to bring together representatives from the Mayor’s office, Public 
Works, Planning, Economic Development and other city departments as well as key stakeholders from the private 
sector The goal was to identify opportunities for both the short‐term implementation of bicycle‐related roadway 
restriping projects and funding strategies for longer‐term projects that may require more significant City 
investments, federal funding and/or partnerships with the private sector. The conversation centered on the 
development of a protected bike facility (or “cycle track”) on Main Street between Humboldt Parkway and 
Goodell Street, the number one catalyst project in the draft plan and also outlines a strategy for the development 
of the city-wide bike-facility network. Comprised of facilities for those considered “strong and fearless”, 
“enthused and confident” and “interested, but concerned”, the evolution of the network is intended to elevate 
the Bike Friendly Community status of Buffalo from its current bronze to silver, gold and, ultimately, platinum 
level.  The long-term implementation of the network will feature a three-step process that includes: 
 

1. Maintaining Mayor Brown’s commitment to create 10 lane miles of new bike facilities per year, which 

includes new bike lanes and sharrows within currently-funded mill-and-overlay and Federal Aid projects. 

2. Secure funding and staff resources to develop the Master Plan’s eleven catalyst projects, with high-level 

emphasis on the Main Street Cycle Track and other projects needed to facilitate Main Street’s connection 

to nearby bike facilities on Linwood or Delaware. 

3. Develop a long-term strategy for funding and maintaining the recommended 150 mile city-wide network, 

utilizing state CHIPs, CFA or other key funding sources. 

The tables below provide additional detail for step #2 above, with an emphasis on the tasks and sub-tasks 

required in the coming months that will lead to the implementation of the Main Street Cycle Track in 2016. 

 

A: SECURE MAIN STREET DESIGN FEES (GOAL: $135k-150k) 

# Task Task Lead Date 

A1 Timeline for fundraising: $50,000 by June 1st, $50,000 by September 
1st and minimum of $35,000 by December 1st 

All June 1, Sept 1, and 
Dec 1 

A2 Buffalo-Niagara Partnership (BNP) to oversee project management 
duties (up to 25 hours/week) for the design process 

BNP/Dan Leonard End of year 

A3 Draft Main Street RFP City/Mike Finn May 29 

A4 Raise Minimum of $135,000 for Main Street design and engineering 
fees 

All  See A1 

A5 Raise $70,000 through CHIP funding source City/Mike Finn Sept 1 ($50,000), 
Dec 1 ($20,000)  

A6 Raise $35,000 through BNP members UB, Canisius and BNMC BNP/Dan Leonard June 1 

A7 Raise $15,000 through private-sector commitment Justin/GObike Board June 1 
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A8 Raise $15,000 min. through crowdsourcing campaign co-lead by 
GOike Buffalo and Flying Bison Brewery 

Justin/ Tim Herzog Dec 1 

 

B: LOCATE MAIN STREET CAPITAL FUNDS (GOAL: $1.1m) 

# Task Task Lead Date 

B1 Establish a grant writing “SWAT Team” comprised of: GBNRTC rep, 
GObike rep (Justin), BNP rep and BNMC rep; mix of volunteer and 
profession effort; BNP to raise $$ for professional grant writer 

Mike Finn ?? 

B2 City to develop Capital Funding package City/Mike Finn Jan 1, 2016 

B3 Determine availability of shifting money and securing an amendment 
to the TIP;  amendment will need support from TPS (shouldn’t be a 
big problem with strong support from City) 

GBNRTC/Amy 
Weymouth with help 
from NYS DOT 

May 29 

B4 

 

Outside of TIP process, other options for capital funding include:  

 CHIPs  

 DASNY grant funding 

 Buffalo Sewer Authority (would need to be justified due to 
CSO issues) 

 New York State CFA funding 

 Better Buffalo Billion (funding stream for TOD projects) 

 Leverage redevelopment $$ for bike-related streetscape 

City/Mike Finn Post May 29 

  

  

  

  

  

OSP  

B5 Repaving: City may want to consider combining Main Street 
protected bikeway project with repaving of full roadway (adds an 
extra $1m, minimum, but needs to be done in next few years) 

Eric Schmarder  

B6 Phasing: will need to be coordinated with ongoing work at BNMC, 
not complete until 2017 (bikeway may need to come in two stages) 

Mike Finn  

 

C: ESTABLISH MAIN STREET IMPLEMENTATION TEAM  

# Task Task Lead Date 

C1 Establish core team: Mike Finn (chair), Eric Schmarder, Justin Booth 
and Jim Cuozzo (NYSDOT) 

Mike Finn May 22 (done) 

C2 Incorporate Director of Office of Strategic Planning onto team Mayor Brown May 29 

C3 Finalize Implementation Team’s mission (draft: oversee Main Street 
design contract, fundraising for capital costs and coordination with 
other catalyst projects within the Master Plan) 

Mike Finn May 29 

 

D. DEVELOP A MEDIA STRATEGY 

# Task Task Lead Date 

D1 Draft press release for Main Street initiative (coordinate with 
Mayor’s Press Secretary) 

Justin Booth May 27 (draft); 
May 29 (final) 
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D2 Announce Main Street implementation effort at SkyRide event Mayor Brown/Justin May 30 

D3 Coordinate social media and web-based outreach related to Flying 
Bison fundraising campaign and other efforts 

Justin Booth and Tim 
Herzog 

May 30 

 

IMPLEMENTATION PLAN SCOPE 

To accomplish the tasks, additional strategies will be considered to ensure the plan’s recommendations become a 

reality. These include:  

“BEST PRACTICES FOR FUNDING BICYCLE FACILITIES 

An implementation team will research ways in which other bike‐friendly cities and Metropolitan Planning 
Organization’s (MPO’s) fund bike facilities and synthesize the research into a ‘Best Practices’ guide for the City of 
Buffalo and GBNRTC. This information will provide direction on strategies to implement the Buffalo Bike Facility 
Master Plan Update that may not have been considered. The guide will include examples of private sector 
involvement and investment in active transportation infrastructure from cities and regions that have similar 
challenges to the City of Buffalo. 
 
GRANT APPLICATIONS 

The implementation team will work with the City and GBNRTC to draft applicable grant applications for key bike 
facility project recommendations outlined in the Master Plan Update report. Preparing complete, compelling 
applications may increase the chances of federal or state funding for projects. The team will also identify grant 
opportunities and funding strategies that may not otherwise have been considered. 
 
NACTO URBAN BIKEWAY DESIGN GUIDE WORKSHOP 

The implementation team will hire a consultant to deliver a full‐day workshop highlighting the NACTO Urban 
Bikeway Design Guide. The workshop will be designed for up to 20 public officials, engineers, agency planners and 
advocates to learn the benefits of innovative bikeway designs, engineering standards that support them, and 
design strategies intended to promote more bicycling by a wider cross‐section of the community. The day‐long 
event will include lunch and a bike‐facility design exercise for the assembled group. 
 
COORDINATION OF BICYCLE FACILITY IMPLEMENTATION 

The implementation team will work closely with the city of Buffalo’s Department of Public Works to facilitate 
coordination of city‐funded repaving projects and federal aid reconstruction efforts. The implementation team 
will analyze the current repaving schedule and advise the City on roadways in which bike lanes, sharrows and 
other facilities could be easily implemented with paint and signage. We will create a matrix of roadways 
scheduled for future repaving or reconstruction to ensure the Master Plan’s recommendations are considered in 
their implementation. 
 
ANNUAL REPORT CARD OF BICYCLE FACILITIY IMPLEMEMTATION PROGRESS 

The implementation team will prepare information for the inclusion in the annual report card of bike facility 
implementation. Information will be provided that tracks where new bike facilities have been created, and status 
of mid‐term and longer‐term projects. The Report Card will also identify the key challenges to implementing the 
Bike Facility Master Plan and provide direction on how they can be addressed. The Report Card will include a 
running total of key performance measures such as overall miles of bike facilities in the City (by type), number and 
type of reported crashes and bike counts at key locations (per availability). 
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We will benchmark our success based upon the performance measures and milestones identified in the Bicycle 
Master Plan as shown below.  
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