
January 14, 2008

Federal Highway Administration
Office of Transportation Operations
400 Seventh Street, SW, HOTO
Washington, DC 20590

RE: Request for Permission to Experiment with a Bicycle Box and Colored Bicycle Lane 
Intersection Treatment

Dear Sir or Madam:

The City of  Portland Office of  Transportation (PDOT) is  submitting the attached request  for 
permission to experiment with a “bicycle box” and colored bicycle lane intersection treatment. 
The intent of this innovative traffic control device is to improve bicycle traffic safety by reducing 
turning conflicts, particularly with motorists turning right, and making bicyclists more visible to 
motorists.

The proposed treatment comprises two features: an advanced stop line for motor vehicles placed 
at a signalized intersection forming a reservoir, or box, for bicyclists to wait ahead of queuing 
traffic and colored bicycle lanes approaching and extending from the box. The bicycle box will 
have a colored pavement surface with a large bicycle symbol and be connected to the adjoining 
bicycle lane by colored lead-in access and egress lanes. This experiment  is being proposed at 
fourteen intersections identified as difficult crossings by local bicyclists and bicycle planners. 

The  following  application  includes  a  statement  of  the  problem,  summary  of  proposed 
improvements  and  other  information  requested  under  Section  1A.10  (Interpretations, 
Experimentations, Changes, and Interim Approvals) of the  Manual on Uniform Traffic Control  
Devices for Streets and Highways (MUTCD). PDOT is partnering with the Initiative for Bicycle 
and Pedestrian Innovation (IBPI) of Portland State University to conduct a detailed evaluation of 
before and after conditions at both “test” and “control” locations.

Thank you for considering this request to experiment with an innovative treatment to improve 
bicycle safety in Portland. If you have any questions or need additional information, please 
contact Roger Geller, PDOT Bicycle Coordinator at 503-823-7671 or by emailing 
Roger.Geller@pdxtrans.org.

Sincerely,

Roger Geller, Bicycle Coordinator
Portland Office of Transportation
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Request for Permission to Experiment

Background 
Since Portland’s Bicycle Master Plan was adopted in 1996, Portland has experienced sustained 
growth in bicycle ridership citywide. Annual bicycle counts conducted by the Portland Office of 
Transportation  have shown that  bicycle  traffic  has more  than doubled since 2001. The most 
recent counts conducted in summer 2007 revealed a third straight year of double-digit increases 
in bicycle use. 

As more Portlanders experience first hand the benefits (health, convenience, etc.) of bicycling, 
the percentage of trips being made by bicycle has increased. The American Community Survey, 
an annual survey conducted by the US Census Bureau, has recorded a 145% increase over ten 
years (from 1.8% in 1996 to 4.4% in 2006) in Portlanders choosing the bicycle as their primary 
means  of  transportation  for  commuting  to  work.  This  statistic  was  accompanied  by  a  5% 
decrease in drive alone trips during the same period of time. Despite this increase in bicycle 
mode  share,  recent  surveys  have found that  more  than half  of  Portland  residents  limit  their 
bicycling due to traffic safety concerns.

Recognizing  the  transportation,  health,  environmental,  economic,  and  livability  benefits  of 
increased bicycle use, Portland’s Office of Transportation (PDOT) has developed an integrated 
approach to improving bicycle safety through tailored education, enforcement, and engineering 
strategies. 

Nature of the Problem
The Federal Highway Administration's (FHWA's) Office of Safety has identified the need for 
safe, convenient,  and attractive facilities  to encourage safe biking.  This need is magnified in 
cities, such as Portland, that are witnessing intense growth in bicycle usage. 

Despite the increase in Portland’s bicycle mode share, bicycle fatalities have remained fairly low 
over the past fifteen years. The reported number of bicycle crashes for Portland has remained 
relatively flat, only increasing 20 percent between 1991 and 2005.  This slight increase in bicycle 
crashes is not proportional to the exponential increase in bicycle traffic.

PDOT recently concluded an analysis of 2,198 crashes reported between 1993 and 2005 in the 
Oregon Statewide Crash Database, which contains crash data from police, insurance and driver 
exchange forms. It is estimated that only 10-20% of bicycle crashes get reported. Most of the 
reported crashes resulted in a “non-incapacitating” or “complaint of pain” injury (84 percent), 
while 1.4 percent of crashes resulted in fatalities (31 total). 

Sadly, 2007 saw a spike in bicycle fatalities resulting from bicycle-automobile collisions within 
the city. Six bicyclists lost their lives last year (the highest number of bicycle fatalities on record 
for one year) in stark contrast to zero fatalities in 2006. 

Statewide  Crash  Data  shows  that  the  majority  of  bicycle  crashes  in  Portland  occur  at 
intersections (68 percent). Based on a more detailed analysis of crash types using police reports 
obtained from the Portland Police Bureau, city staff determined the “right hook” to be the most 
common type of bicycle-related crash occurring in Portland. Motorists turning right into cyclists 



resulting in a “right hook” crash represented 9.5% of the 221 crashes investigated by police 
between 2002 and 2006. Two “right hook” bicycle fatalities that occurred within the span of two 
weeks in October 2007 exposed the seriousness of the problem and urgent need for a solution.

Proposed Changes
Portland Office of Transportation (PDOT) is proposing an integrated education, enforcement, 
and engineering solution to creating safer conditions for bicyclists at difficult intersections. The 
engineering solution identified to address the common “right- (and left-) hook” crash involves 
installation of a colored “bicycle  box” and accompanying colored bicycle  lanes at  signalized 
intersections identified as difficult for bicyclists. The presence of this treatment is intended to 
heighten the visibility of bicyclists at difficult crossings in two ways: 1) by allowing cyclists to 
move ahead of motor vehicle traffic, which is queuing behind an advanced stop line during the 
signal’s  “red” phase,  and 2)  by striping colored  bicycle  lanes  into  the  intersection  and thus 
identifying  the  area  of  potential  conflict  during  the  signal’s  “green”  phase.  Proposed 
improvements include an advanced stop line, colored pavement surface with bicycle  symbol, 
intersection striping, and regulatory signage. Motor vehicles will no longer be permitted to “turn 
on red” at the improved intersections.

A communication plan will be implemented to educate motorists and bicyclists of the new traffic 
devices.  In  addition,  PDOT  will  partner  with  the  Portland  Police  Bureau  on  appropriate 
enforcement activities in conjunction with the installation of the treatments.

Although, the “bicycle box” is not currently covered by the Federal Highway Administration’s 
Manual on Uniform Traffic Control Devices (MUTCD), the treatment is prevalent on streets in 
the UK, the Netherlands, Germany and Denmark. The bicycle box has been proven an effective 
treatment in North American cities, such as Vancouver and Victoria, BC in Canada, as well as, 
Cambridge,  MA and Eugene,  OR in the United States.  The City of Portland currently has a 
single bicycle box that is installed on SE Clinton Street at the intersection of SE 39th Ave.

The advanced stop line, no turn on red, extended bicycle lane lines through intersections are all 
standard treatments. The proposed devices deviates from standards contained in the MUTCD, 
principally through the use of color to highlight potential conflict areas between motor vehicles 
and bikes, and through the application of color and markings in the area between the advanced 
stop line of back of crosswalk as an exclusive waiting area for cyclists.

Proposed Implementation
Application 

The proposed intersection improvements represent refinements to “best practices” for bicycle 
box design based on cases identified from around the world. 

o Green colored pavement – Chicago, IL, San Francisco, CA, New York, NY 
o Bike symbol in the bicycle box – United Kingdom, the Netherlands, Vancouver, 

BC
o Access bike lane approaching the intersection – United Kingdom, the Netherlands



o Skip-striping and colored pavement across the intersection – Copenhagen, 
Denmark

Although the basic elements of the bicycle box treatment are being applied consistently to the 14 
intersections, configurations of the 14 intersections differ from one another, falling into one of 
four identifiable types. PDOT has tailored specific improvements for each location based of the 
distinct  intersection  types.  Figure  1  shows  a  typical  treatment,  complete  with  signing  and 
markings. Figure 2 depicts diagrams of bicycle box facilities being applied to varied intersection 
types.

Diagrams

Figure 1: Typical Intersection Treatment



Figure 2: Bicycle Treatments at Different Intersection Types
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Timeline 

• Winter 2008 – PDOT conduct preliminary research to establish “before” conditions at the 14 
test locations and 7 control locations.

• Spring 2008 – PDOT installs bicycle box treatments at the 14 signalized intersections listed 
below.

• 1-month subsequent to installation – PDOT conducts “after” study to evaluate early-stage 
implications of the project

• Summer 2008 – PDOT prepares semi-annual progress report for submission to FHWA
• 6-months subsequent to installation – PDOT conducts “after” study to evaluate further 

implications of the project
• Fall 2008 – PDOT prepare semi-annual progress report for submission to FHWA
• Spring 2008 – PDOT prepares final report on evaluation of experiment

Locations



Bicycle box treatments are proposed for deployment at the following 14 signalized intersections:

• N Interstate at Greeley
• NE Broadway at Williams
• NW Broadway at Hoyt
• NW Everett at 16th
• NW Lovejoy at 9th Ave
• SE Hawthorne at 11th
• SE Hawthorne at 7th
• SW 14th at Burnside
• SW 6th at Broadway
• SW Broadway at Clay
• SW Broadway at Jefferson
• SW Broadway at Taylor
• SW Madison at 3rd
• SW Terwilliger at Taylors Ferry Rd.

Evaluation Plan
PDOT  is  collaborating  with  the  Initiative  for  Bicycle  and  Pedestrian  Innovation  (IBPI)  of 
Portland State University’s Center for Transportation Studies to study the effectiveness of the 
proposed intersection treatments. The project will involve “before” and “after” studies tracking 
progress of the experiment and evaluating the performance of the new facilities. Following is the 
proposed research protocol.

PDOT will collect before video data at 7 of the 14 test intersections as well as seven additional 
control intersections. Both the experimental and control intersections will include at least one 
from each of the four identified types. We will collect video data at each location between 7:00 
am and 7:00 pm for two consecutive weekdays.  We will then install the treatments at the 14 
experimental intersections and initiate an education and enforcement program in support of the 
engineering changes. There will be no treatment provided at the seven control intersections.  We 
will  then  collect  additional  video  data  at  the  same  seven  experimental  and  seven  control 
intersections on month post-installation, and then again six months post-installation. From this 
data we will evaluate the following to identify any changes pre- and post-installation:

• Wrong way riding
• Bicycle lane vs. middle of travel lane riding
• Frequency and distance of motor vehicle encroachment into the bike lane or bicycle box
• Motorist disregard of “no turn on red” 
• Conflicts between cyclists and motorists requiring evasive action
• Cyclist behavior (signaling, head checks, etc.)
• Cyclist’s position in the bicycle box
• Motorist behavior (signaling, yielding, etc.)
• Motor vehicle speeds
• Directional and total motor vehicle volumes
• Directional and total bicycle volumes
• Weather conditions
• Visibility at night and when colored surface is wet



Conclusion 
The bicycle box intersection treatment proposed for experimentation by the Portland Office of 
Transportation  is  an important  tool  to  enhance safety conditions  for the growing number  of 
Portlanders who bicycle on city streets. Should the results of this experiment conclude that the 
bicycle  box  treatments  have  been  effective  and  successful  in  improving  bicycle  safety,  the 
FHWA should consider standardization of the device in the MUTCD. 

Removal of Experimental Treatments
PDOT will remove experimental treatments within three months of completion of the experiment 
if the National Committee on Uniform Traffic Control Devices (NCUTCD) reaches a decision 
that  the  changes  to  MUTCD  are  not  warranted.  Additionally,  PDOT  will  terminate  the 
experimentation if significant safety concerns are found to be attributable to the experimentation.


