DOC-LC
TE
301

" VALUATION
OF THE

EUGENE BIKEWAYS
MASTER PLAN

; - . -~
4 — — n &
2 - | N
-
H
—"‘
3
- o
. r
/- )
i " |
A
. o~
9“
- e -
ya|

CITY OF EUGENE
OREG(C.! 19..




ey

EVALUATION
of the

EUGENE BIKEWAYS MASTER PLAN

Prepared for
CITY OF EUGENE, OREGO¥Y

July 1979

In Cooperation With

OREGON TRAFFIC SAFETY COMMISSION

aud

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

Prepared by
REGIONAL CONSULTANTS, INC.

EUGENE, OREGON

Projact No. 1386

Copy No.



R Consultants, Inc.
Engineering
Surveying

Planning

Eugena e Corvaliis 1342 High Street
Suite 3
Eugene, Oregon 97401
[503) 485-5027

July 31, 1979

City of Eugene

Department of Public Works
858 Pearl Street

Eugene, Oregon 97401

Mr, James R. Hanks, Traffic Engineer
Eugene Bicycle Committee

Re: Eugene Bikeways Master Plan Evaluation Project Report

Gentlemen:

We "are pleased to submit our project report for the Eugene Bikeways
Master Plan Evaluation.

The principal objective of this project was to analyze the relationship
between bicycle accidents, and the bikeway system. Specific emphasis
included: the measurement of bicycle usage on all bicycle facilities,
analysis of all bicycle accidents, determining the level of accident
reporting, development of a program to monitor accidents, evaluation of
the existing bikeway system, and evaluation of the City's consgtruction
standards, maintenance, and implementation process.

All work on the project was accomplished by team effort. The team
consisted of persconnel from the Public Works, Planning, and Police
Departments, in conjunction with Regional Comsultants, Inc.'s staff.

All of this work and effort was performed in an effort to minimize
bicyele accidents, and make the bicycling and motoring public aware of
the factors involved in bicycle accidents.

We sincerely appreciate the opportunity to assist you in this project.
We are especially grateful for the willing cooperation and participation
of all City staff, and the members of the Bicycle Committee.
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INTRODUCTION

The following paragraphs describe the purpose, authority, and scope of
services for the City of FEugene's Bikeways Master Plan Evaluation. The
development of this project, and a brief history of the Eugene Bikeways are
also described.

PURPOSE

The Purpose of the City of Eugene Bikeways Master Plan Evaluation is to
analyze the relationship between bicycle accidents and the Eugene Bikeway
System. Specific emphasis includes the measurement of bicycle usage on all
bicycle facilities, analysis of Eugene's bicycle accidents, determination
of the 1level of accident reporting, developing a program to monitor
accidents, evaluating the existing bikeway system, and evaluating the
City's construction standards, maintenance, and implementation process.

AUTHORITY

The Authority for work on this project is contained in Standards 609, 613,
and 614 of the National Highway Safety Act of 1966 (Public Law 89-564) as
updated and amendéd in the 1973 and 1976 Highway Safety Acts. A grant from
the Oregon Traffic Safety Commission finances the project. The grant
agreement authorized the City to retain the services of Regiomnal
Consultants, Inc. to plan, direct and assigt in the development and
preparation of the Bikeways Master Plan Evaluation. The City has provided
"in-kind" services of personnel who have worked directly on the project.

SCOPE OF SERVICES

The Scope of Services 1is to provide project management and technical
assistance for the performance of the necessary data collection tasks,
which will provide updated records of bicycle facility usage and bicycle
accidents. The scope also includes the analysis of the gathered data for
the development of improvement programs and identification of improvement
projects. The report details rhe findings, conclusions and recommendations
of the project team.

STATE TRAFFIC SAFETY PROGRAM

The State Traffic Safety Program, administered by the Oregon Traffic Safety
Commission, has as its goal the reduction of all traffic accidents and
fatalities. The OTSC recognizes that bicycles are an important element of
transportation in Oregon, and the reduction of bicycle accidents is an
important part of reducing traffic accidents. This project recognizes that
accident reduction can best be achieved through local efforts coordinated
with regional and state-wide efforts.

vii



PROJECT AREA

The Project Area encompasses the area within the City Limits of Eugene.
The bicycle facility inventories included all facilities withinm the City,
and the improvement programs recognize the areas of influence around the
City of Eugene.

CITIZEN INVOLVEMENT

Citizen Involvement 18 esgential for the success of any Traffic Safety
Improvement Program. The Mayor's Bicycle Committee has provided this
esgsential involvement. During monthly committee meetings and a public
hearing, the committee has provided for laput from citizens of Eugene. In-
addition, a survey concerning citizen attitudes toward Eugene's Bikeways
and bicycle ridimg has been distributed with assistance of the Bicycle
Committee.

PROJECT DEVELOPMENT AND PROBLEM IDENTIFICATION

During the initial phase of work, a project team was assembled from
personnel of the Engineering, Planning, and Police Departments with project
management and technical assistance provided by the Consultant. The City
of Eugene's Traffic Engineer was the Project Director responsible for
project records and reporting to OTSC.

At the beginning of the project, a reconnaissance survey was made of all -
bicycle facilities to determine and evaluate problem conditioms. Records
of traffic accidents involving bicycles were reviewed to identify high
accident locations and accident causes. The activities of the Public

Works, Police, Parks, and Planning Departments as they relate to bicycle
operation and safety, were also reviewed. The following conditions were
‘noted:

o Bicycle ridership is significant throughout Eugene, throughout
the year

o The City of Eugene and the Mayor's Bicycle Committee are
responsive to citizem concerns

o Maintenance of specific problems on bike patha is often delayed
because of jurigsdiction and communication problems

o The bicycle accident catalog used by the City is difficult to
uge, not updated, and does not contain all information

necessary for accident analysis

o Few bicycle accidents that do not involve a motor vehicle are
reported to the Police

0 The records of bicycle volumes are limited, particularly prior
to the installation of bicycle facilities

viii



RECENT HISTORY OF EUGENE BIKEWAYS

In the fall of 1970, the Eugene City Council established a five-man staff
committee to study bicycle use to determine if bicycle paths were necessary
in Eugene. Five citizens joined the committee in February 1971 to form the
Mayor's Bicycle Committee. This committee determined the necessity of
comprehensive bike sgystem planning and sought assistance with the planning.
In the fall of 1973, Fugene commissioned an engineering and planning firm
to prepare a Bikeways Master Plan for Eugene, Springfield, and the
surrounding areas. The Master Plan was completed and accepted by the
Eugene City Council in January 1975 and implementation began immediately.

Nearly 50 miles of the proposed 152 mile bikeway system have been completed
within the City of Eugene. The completed sections include over 10 miles of
separate bike paths, 20 miles of striped bike lanes, 13 miles of signed
bikeways on city streets, and over 3 miles of sidewalk bike routes.

Bridges across the Willamette River and Railroad grade separations have
been constructed or improved for use of bicyclists and pedestrians.

Most bicycle facilities in Eugene are well used. This Project evaluates
the safety, effecttveness, and usage of these extisting facilities. The
evaluation process has identified well-used and poorly used, safe and
unsafe bicycle facilities. Specific pertineat data are now readily
available for the continuing evaluation of bicycle facilities and for the
annual updating of the Bikeways Master Plan.

ACKNOWLEDGMENTS

We gratefully acknowledge the assistance received from the Oregon Traffic
Safety Commission, Oregon State Highway Division and Lane County, The
input and assistance provided by Eugene's City Administratiom, Public
Works, Engineering, Parks, Planning, and Police Departments have enhanced
the value of this project. The dedicated assistance of the Mayor's Bicycle
Committee has been most valuable. Enthusiastic¢ and motivating input for
this project has come from the citizens of Fugene. We sincerely appreciate
all of these efforts and the opportunity to work with the City of Eugene.

ix



————

Cl

4

IMAI



CHAPTER 1
PROJECT SUMMARY

This Project Summary recaps the principal achievements in the "Evaluation
of the Eugene Bikeways Master Plan". The primary objectives of the
evaluation process are to analyze the relationship between bicycle
accidents and the Eugene bikeway system, measure and evaluate bikeway
usage, provide bicycle safety improvement programs, and to recommend
improvements to and expansion of the bikeway system.

Details of the evaluation process, conclusions and recommendations are
degcribed in the regpective chapters of this Project Report. A summary of
this project is presented in the following sections.

Eugene's Bikeway System

Bikeway System Usage

Bicycle Accidents

Bicycle Accident Reporting and Monitoring

Public Involvement and Input

Bikeway System Improvements

Evaluating and Updating the Bikeways Master Plan

00 000 0 O

EUGENE 'S BIKEWAY SYSTEM

The completed one-third (50 miles of 152 wmiles) of the Eugene Bikeway
System effectively serves Eugene's population. A survey indicated that the
existing bike routes serve over one-half of the trip lengths for 60 percent
of the city's bicycle commuters. Completed bikeways include 'street
oriented" bike routes and 'park oriented" bike paths.

Street oriented bike routes include:

Signed routes along existing streets

Striped routes on both sides of two-way streets

Striped routes on one-—way streets

Striped routes on both sides of one-way streets with a ''contra
flow" lane for bicyclists

o Stdewalk bike routes

o 0O O O

Park oriented bike paths include:

o Streets converted to bicycle use only
o Separate paths for bicyclists and pedestrians only

Each bikeway route was evaluated during the course of this project. The
evaluations included: measuring the usage, studying the accidents, riding
each route, and noting areas for improvements or revisions.



BIKEWAY SYSTEM USAGE

Chapter II describes bikeway system usage. Most bicycle routes throughout
the City of FEugene are used significantly, while the University and
downtown area routes are the heavier used routes. A Bicycle Volume Map
(see Figure II-3) ghows the recorded 1978 bicycle counts on the existing
bicycle routes in the bikeway system. ’

Route usage was determined by 24-hour machine counters, and 8-hour manual
counts factored to 24-hour counts. The 1978 bicycle counts indicate a

76 percent average increase over similar counts taken in 1971. Count
gtations are identified in Figure II-3, and an annual bicycle count program
is8 planned to measure, record, and analyze annual usage variations on the
bikeway system. (see also Chapter VII-Evaluating and Updating the Bikeways
Master Plan).

A permanent recording station (installed by the OSHD om tbe North Bank
Bicycle Path) was used to measure seasonal variations in rtidership.
Bikeway usage data from this station was noted to triple between winter and
summer months.

Weekly machine counts on bicycle routes in Eugene were taken to measure
daily usage variations. Significant numbers of bicycles were recorded
during each day of the week. A daily usage variation pattern was not
apparent during this survey, as the data was fairly constant.

Bikeway usage factors are used to determine the rate of occurrences of
bicycle accidents. (see Chapter ITI-Bicycle Accidents).

Recommendations:

1. Install and monitor permanent bicycle traffic counters at
selected locations on bicycle paths. Use this data to improve
usage variation and accident rate determinations.

2. The Bicycle Volume Map should be updated annually, as new
bikeway data becomes available from the machine counts.




BICYCLE ACCIDENTS

Chapter III describes the analysis of the 391 bicycle accidents reported to
the police in the five-year period of 1974 through 1978. Accident types,
accident locations, and accident caugses were identified.

The annual frequency of occurrence of accidents (Tsble III-1) nearly
doubled in the five-y=zar sctudy period. Of the accidents reported, 92%
involved injuries to the bicyclist.

The accidents were classified into 32 accident ctypes (Table III-2).
Motorists turning right or lefrt across the path of bicyclists traveling on
a parallel path, and motorists driving from a driveway or signed
intorseccion inco a bicyclists' path are the most frequently occurring
accident types. There were only two reported accidents of bicyclists
scriking open car doors.

Accidents along specific routes were also studied (Table III-3). Bike lanme
striping has reduced accidents on Agare, Alder, and llth Streer. Problems
related to striping are 1identified on Pearl Street and Harlow Road.
Signing streets as bike routes does not reduce bicycle accidents.
Accidents have occurred more often on L5th Street, since the street was
signed; however, bicycle volumes have increased appreciably to account for
the increase. Provisions for bicycling on sidawalks has increased bicycle
accidents on Willamerte Street and Coburg Road.

The rate of occurrence of bicycle accidents has been determined for striped
lanes (Table I1I[-4), signed streets (Table IIT-5), sand sidewalk routes.
However, accident rates were not determined for the separate paths, because
there were no accidents reported.

For this project, the rate of occurrence of bicycle accidents is defined as
the number of accidents per 100,000 bicycle miles per year. Average
accident rates of 0.7, 0.6, and l.8 accidents per 100,000 bicycle miles
were 1idenctified for striped lanes, signed streets, and sidewalk routes
respectively. The accident rate on sidewalks was nearly three times the
rate for striped lanes and signed streeCs.

Table 111-6 identifies intersections with bicycle accident problems.
Bicycle operator error was the primary cause of two-thirds of the bicycle
traffic accidents (See Table III-7). TImproper passing and sidewalk riding

are the most common causes of bicycle sccidents.

Recommendations:

1. Improvements for problem routes and intersections are listed in
Bikeway Improvement Chapter VI.

2. It is recommended that the information abour the most common
types and causes of accidents be used for education programs to
improve bicyecling skills.



BICYCLE ACCIDENT REPORTING AND MONITORING

The level of reporting and monitoring of bicycle accidents is described in
Chapter 1V.

Almost all bicycle injury accidents not 1involving a wmotor vehicle go
unreported, while 25Z of cthe accidents involving a motor vehicle are also
unreported. Injured bicyeclists will provide a description of their
accident if it is convenient to do so.

Most injured bicyclists are treated in the emergency rooms at Sacred Heart
Hospital, Eugene Hospital and Clinic, and University of Oregon Student
Health Center. Bicycle accident injuries usually require the immediate
treatment available at these locations.

The accident descriptions volunteered by bicyclists identified many of the
isolated problem locarioms. This 1information was used to prepare the
bikeway system improvement program.

An effective bicycle accident recording system (Figure IV-2) has been
implemented, and the 1974-1978 accident data has been tramsferred to this
nev system. Accidents are listed by the gtreet on which the bicyclist was
riding.

The new card filing system of accidents is useful for determining accident
rates along bikeways and for evaluating bikeway system improvements. The

format used for this evaluation 18 shown in FPigure IV-4.

Recommendations:

1. It is recommended that the voluntary bicycle accident survey be
continued. A descriptive reporting form is proposed for this
continuing reporting program (Figure IV-3).

2. It is recommended that bicycle accident records be updated
monthly, and route evaluations conducted annually.




PUBLIC INVOLVEMENT AND INPUT

Chapter V describes a public hearing, and the citizen questionnaire used to
learn of citizens' concerns about Eugene's bikeway system. .

Many improvements suggested by the public are included in the Bikeway
System Improvement Chapter. There has been increased citizen concern for
improving: bicycle education, traffic law enforcement, and bicycle
facility maintenaunce.

The citizenm questionnaire established effective ways to euncourage
bicyclists to ride more often. The effective ways included the following:

provide more bicycle routes

provide lighting on the separated bikeway facilities
allow bicyclist to ''yield" at STOP signs

provide more covered secure parking

improve the maintenance and sweeping of the bike paths

0O 0 0 O ¢

The exercise and couvenience of bicycling, and the increasing cost of using
an automobile, are the most important reasons why bicyclist's ride in
Eugene. Bicyclists estimated their average transportation cost savings
over $400 per year.

BIKEWAY SYSTEM IMPROVEMENTS

Chapter VI lists recommendations for the bikeway system designed to improve
safety and increase ridership.

Specific recommendations are listed for 23 routes and 6 1intersections.
Bikeway System Improvements include: eliminating the sidewalk bicycle
routes, striping or restriping bicycle routes, removing fixed object
hazards, improved signing, improved surfacing, and the installation of
grade separated crossings.

Routes important for improving safety, ridership and continuity of the
bikeway system have also been identified.



The maintepance concerns expressed are sgpecific problems. In general,
overall maintenance of the bikeway system 1is fair. Improving
communications about the sgpecific problem conditions to the Public Works
Department will improve the bikeway maintenance program.

Efforts to provide lighting along the bike paths will improve nighttime
riding conditions, and a corresponding increase im ridership. Bikeway

tllumination standards are listed in Table VI-1.

Recommendations:

l. The recommended improvements for specific routes and
intersections should be made as soon as possible. The addition
of new bicycle routes to continue and expand the bikeway system
should also receive priority. Continuing efforts to improve
bikeway maintenance and lighting should be stressed.

)




EVALUATING AND UPDATING THE BIKEWAYS MASTER PLAN

Chapter VII describes the process for continued evaluation of the bikeway
system, and for annual updating of the Eugene Bikeways Master Plan.

An evaluation of this project 1is used to 1illustrate the evaluation
procedure. In addition, a format is included for future evaluation to
measure safety and economic benefits of Bikeway System Improvements (Figure
VII-1).

An Annual Work Program for Bikeways Master Plan evaluation and updating 1is
presented in Table VII-L1. The Work Program lists specific tasks to be
performed during certain times of the year, and estimates the number of
man-hours needed to complete each task.

Recommendations:

1. Continue to evaluate bicycle facilities, and continually direct
efforts to improve safety and increase ridership on Eugene's
bikeways.






CHAPTER 11
BIKEWAY SYSTEM USAGE

The measurement of bicycle usage on the Eugeae Bikeway Sysrem 1is an
important part of this evaluation project. The number of bicycles, time of
day, day of week, and month of year were recorded on certain bicycle routes
1o order to determine:

0 Bikeway route usage counts
o Bikeway usage variations
o Bicycle accident rates

An engineering reconnaissance survey of the complete system was also
conducted, in order to observe usage conditions and tidentify bikeway

problems and hazards.

BIKEWAY ROUTE USAGE COUNTS

The bicycle volume count survey covered manual and machine bicycle counts.
Manual counts were made by a person counting the numbers of bicyclists ar
specific intersections. Machine counts recorded bicyclists crossing
specific locations on a bicycle route.

Figure 11I-3 at the end of this chapter records graphically the resulcs of
the bicycle count survey. Line width indicates the number of bicycles
using each bicycle route on the Eugene Bikeway System. Bicycle count
station locations are identified ou this "Bicycle Volume Map". Detailed
records of the bicycle count survey are avatlable in the Bicycle Count
Notebook in the City Hall office of the Eugene Bicycle Coordinator.

MANUAL COUNTS

Manual counts are used to determine intersection movement characteristics,
measure usage where machine counters cannot be applied, and to count two
bicycle routes simultaneously where the routes intersect. The 24-hour
manual counts are impractical. The time period for the manual counts was
limited to 8-hours. In order to determine the factor for expanding the
8-hour manual counts to 24-hour volume, a machine count was conducted
simultaneously at an appropriate pearby location. For this project, manual
counts have been typically measured between 10 AM and 6 PM. The average of
all the expansion factors used was 1.83, and varied between 1.34 and 2.29,
On an average, 55% of the bicycles were observed during the 8-hour count
period.

II -1



MACHINE COUNTS

Machinme counts are taken at strategic locations where motor vehicle traffic
ts unlikely co be counted, and nearly all of the bicycle traffic can be
councted. Machine counters used on cthis project could not distinguish
between a bicycle and a car. The counters artre patrcicularly useful on
bicycle paths separate from streets; however, the City of Eugene has
successfully used the machine counters along on-street striped bicycle
lanes. It was observed that 1inaccuracies created by the motor vehicle
drivers who occasionally drift into the bicycle lanes are offset by the
bicycle drivers who are not within the bicycle lane as they pass the
counter location. By carefully selecting mid-block locations, where motor
vehicles are not likely to cross the bike lane and bicycle drivers are not
likely to leave the bike lane, inaccuracies are minimized. Investigations
by the City of Eugene have shown that the use of a heavy surgical tubing,
with the air-pulse detecting machine counters, is suitable for measuring
bicycles. All counts were meagsured with automatic recording counters
wvhich recorded the number of bicyeles that passed the counter location each

bAanr
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PERMANENT COUNTERS

A perwmanent counter is a machine counter installed to count continuously
during the period of installation. The installation is usually planoed to
last several years; thus, wire loops are installed in the pavement CoO
detect bicycles.

Bicycle couats have been monitored in one permanent counter locatiom in
Eugene by the Oregon State Highway Division. This information was used for
determining monthly variations in bicycle volumes. A number of permanent
recorder stations for bicycle paths, similar to the permanent recorder
stations used for cars, should be installed and operated by the Ciry. The
information will be useful for improved determinations of usage variation
and accident rates. i



BIKEWAY USAGE VARIATION

Annual, monthly, and daily bikeway facility usage variatioos have been
investigated.

ANNUAL VARTATION

Bicycle volume counts are used to determine changes in the number of
bicycle users from year to year. Prior to this project, various bicycle
counting projects had been conducted, particularly near t+the University
area. Typically, these counts have been conducted for random short
intervals with no efforts made to expand the data to a 24-hour count. The
usefulness of such countcs is limited. In 1971, several 5-hour bicycle
counts were taken abt intersections near the University during the first
week in August (while summer school was in session). The results of these
counts were expressed as the number of bicycles entering the intersection
per hour. 1In the first week of August 1978, the 1971 counts were repeated
with 8-hour counts that included the time period during which the 1971
5-hour counts were taken. A 76X average increase was meagsured for the
intersections over the seven-year period. The results of the two sets of
bicycle counts are given below:

INTERSECTION AVERAGE ENTERING PERCENT
LOCATION BICYCLES PER HOUR CHANGE
1971* 1978**

Agate atr 13th 34 66 + 94
Agare at l4rh 31 87 +181
Agate at 15th 35 77 +120
Alder at 2lst 61 79 + 30
Kincaid at 13th 217 221 + 2
Patterson at llth 39 32 - 21

Averape 75

* 8-9 AM, 11:30-1:30, 3:30-5:30 PM, 5 hours total

*% 8-10 AM, 11-2 PM, 3-6 PM, 8 hours ctotal

The 1978 data collected throughout Eugene will be useful for improving the
measurement of annual changes of bicycle ridership. It is reacommended that
the City conduct annual bicycle volume counts in gpecific locations
throughout che City, to establish accurate annual variation statistics.
This information will be a wuseful supplement to ''permanent recorder
station" information when the City installs such equipment.

11 -3



AVERAGE Daicy BicycLE TeRAFFIC

MONTHLY VARIATION

The monthly variation of bicycle vsage provides a measure of the effects of
seasonal variations on bicycle ridership. Because of the considerable
daily wvariation 1im bicycle usage, which 1s discussed in the following
section, it 1is not appropriate ro measure monthly variarions using a

one—-day sample for each wmonth. "Permanent recorder" measurements of
bicycle volumes provide volume 1information for each day of the month, as
well as each month of the year. Average daily bicycle traffic can be

established for each month.

The Oregon State Highway Division installed and monitored a permavent
recorder on the North Bank Bicyele Trail, west of the Ferry Street Bridge.-
The recorder was installed on September 26, 1974, and removed from service
on July 5, 1977. The average daily bicycle traffic for each month during
which the counter was operative asre plotted below.

FIGURE II-1}
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The heavy dark line describes the seasonal variations of the bicycle
volumes. Bicycle ridership nearly ctripled from the winter months to the
summer months. Bicycle ridership is lowest 1in December and January, and
increases gradually through March and April, until it peaks out in July or
August. The bicycle ridership steadily increases ro a peak in the longer
days. of the summer months, and then gradually decreases steadily until
December.

There was a significant oumber of bicycle riders at all times during the
year. There is a permanent couunter station located along the river trail,
which 1s parallel to both the Willamerre River and Interstate 105. and
connects the Valley River Center and the Ferry Street Bridge. The Greenway
Bike Bridge was not installed during che period in which the volume data
were collected; thus, it cao be reasonably projected that the majority of
the crips on this route were recreational and shopping trips. Commuting or
school crips are not likely to have made up a large portion of the trips.
There is evidence that the seasonal variations for school or work commuting

will be different from recreation and shopping trips. The Citizen Survey
conducted as part of this project derermined cthat 91% of the coumuting
bicyecle drivers use their bicycles in the rain. A Campus Bicycle Survey*,

independently conducted in 1976, determined that 787 of the bicycle drivers
rode to campus in bad weather.

It is apparent that the effects of seasonsl variations for different crip
purposes will he different. The results described in Figure 1I-1 are
represeatative for shopping aod recreational trips. Further data should be
collected along other bicycle paths to establish cthe effects of seasonal
variations on bizycle ridership in other parts of Eugene.

DAILY VARTATIONS

Seven-day motor vehicle traffic measurements are used to establish the
pattern of rtraffic movement variation on different days of the week. To
determine rthe variation of bicycle usage on different days of the week,
several weekly machine counts were taken and analyzed along bikeways in
Eugene. Figure II-2 on the following page, records the data from bicycle
counts from three route locations.

* Campus Bicycle Survey conducted by Bruce Walker, SEARCH Instructor,
University of Oregon
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FIGURE I1-2
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Unlike motor vehicles, the daily variation of bicycle usage does not occur
regularly on specific days of the week. High and low bicycle counts were
observed to occur throughout the week. The Tuesday and Thursday dip in
volumes noted above, would suggest that classes were on a Monday, Wednesday
and Friday schedule. Significant numbers were noted on each day of the
week; however, a usage pattern was not apparent.
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BICYCLE ACCIDENT RATES

The number of accidents on a particular route i3 not an adequate measure of
the relative safety of that facility, because the usage of each facilicty
varies considerably. For the 1978 data collected, usage of different
facilities varied between 2 bicycles per day and 2,665 bicycles per day.
For this project, the accident rate of occurrence is defined as the number
of accidents per 100,000 bicycle miles per year. This measure has been
used to compare the relative safety of all bicycle facilities in the
project area. °

To determine bicycle miles driven on a facility, both the length of the
facility and the average number of users on the facility must be known.
Accident ractes determined for this study are based on single measurements
taken Iin August and September 1978. Future measurements for specific
locations and permanent counter station measurements will help to refime
the accident rate determinations. The methods used for accident rate
determinations and the results for Eugene facilitics, are described in the
next chapter of cthis report.

RECONNATSSANCE SURVEY

A reconnaissance survey of all Eugene bicycle facilities was conducted
during the 1initial phase of the projecrt. All bicycle facilities were
ridden to observe how the bicycle facilities and traffic control devices
affect the safe and efficient wmovement of bicycle, motor vehicle, and
pedestrian traffic.

In addition to the Reconnaissance Survey, each of the routes or paths were
ridden to locate hazards and evaluate ridabilicy. Specific bicycle
facility improvements and recommendations for general improvements of the
bikeway system are covered 1in Chapter VI. With the exception of the
sidewalk routes along arterial streets, the routes were generally found to
be well designed, in good condition, and pleasant to ride.

SUMMARY

Data from manual counts, machipe counts, and permanent counter counts show
that bicycle traffic increased an average of 75 percent from 1971 to 1978,
that bicycle traffiec is highest during the summer months and lowest during
the winter amonths, and that there 1is no definite pattern in daily
variations of traffic as chere 1s for motor vehicles.

The 1978 count data, expanded to uniform 24-hour counts, are shown on the
Bicycle Volume Map
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CHAPTER III
BICYCLE ACCIDENTS

The purpose of this study is to analyze the relationship between bicycle
accidents and the Eugene Bikeway System. The analysis of bicycle accident
records 1s an important part of this evaluation project. The City of
Eugene Police Department Accident Records, involving bicycles for a
five-year period from 1974 and through 1978 have been analyzed for this
purpose.

Bicycle accidents reported to the Police Department are described on
standard Traffic Accidear Report forms. These forms are completed by
officers investigaring the accident.

The bicycle accident analysis has been summarized under the following
sections:

Annual Summary of Bicycle Accidents
Bicycle Accident Types

Corridor Bicycle Accidents
Intersection Bicycle Accidents
Bicycle Accident Causes

a o o o0 o

ANNUAL SUMMARY OF BICYCLE ACCIDENTS

During the five-year period of 1974 through 1978, 391 bicycle accidents
were reported. Table IJI-1 Llists the total accidents and the injury
classifications of the accidents reported. There were no fatalities
related to bicycle accidents; however, 71l% of the bicycle accidents
resulted in major or severe injuries to the bicycle driver. Accidents are
summarized as follows:

187% Severe incapacitating injury
53% Major non-incapacitating injury
217% Minor injury

8% Non apparent injuries

© 0o °C
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TABLE III-1
NUMBER BICYCLE ACCIDENTS BY SEVERITY OF INJDRIES

EUGENE, OREGON

1974-1978
SEVERE MAJOR
TOTAL (INCAPACITATING) (NON-INCAPACITATING) MINOR NO APPARENT
YEAR ACCIDENTS INJURY INJURY INJURY INJURY
ACCIDENTS ACCIDENTS ACCIDENTS ACCIDENTS
1978 99 16 49 23 11
1977 78 9 39 24 6
1976 83 20 40 17 6
1975 78 15 44 12 7
1974 53 K] 3 a 2
Total 391 69 (187) 207 (53%) 83 (21%) 32 (8%)

BICYCLE ACCIDENT TYPES

The Traffic Accident Reports for all accideats involving bicycles through
the years 1974 co 1978 were used to classify the bicyele accidents. A
classification system, similar to the system used by Dr. Ken Cross of
Anacapa Sciences, Inc. of Santa Barbara, California for a Natioual Highway
Safety Administration Scudy, was used to classify Eugene Bicycle Accidents.
These accideats have been categorized into six accident groups that include
24 accident types. The accident groups are

o} Group A - The bicyclist rides into the path of a motor vehicle
from 2 mid-block location

o Group B — The bicyclist rides into the path of a motor vehicle
in an intersection of streets

0 Group ¢ - The motorist drives into the path of a bicycle at
eithar a mid-block location or an intersection

0 Group D - The motorist hits the bicyclist from behind or
forces the bicyelist off the road

o Group E - The bicyeclist makes an unexpected turn into the path
of a motor vehicle

] Group F - The motorist makes an unexpected turn into the path
of the bicyclise
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Bach accident group (as shown in Table XIT1-2) includes several accident
types. In addition to accident types within the accident groups described
on the previous page, eight accident types are also listed in Table III-2
under "Other Bicycle Accidents". A complete description of each accident
group and type will be found 1n the text following Table ITI-2.
TABLE ILI-2
BICYCLE ACCIDENT TYPES
TOTAL NUMBER OF REPORTED BICYCLE ACCIDENTS
by TYPE OF ACCIDENTS
EUGENE, OREGON

1974 - 1978

Number of
Type of Accident Accidents

Accident Group A: Mid-block Bicycle Rideout

Type | - Driveway/Alley, Pre-crash path perpendicular to roadway 28
Type 2 - Bicycle Path, Pre-crash path perpendicular ro roadway 1
Type 3 - Driveway/Alley Apron, Pre-crash path parallel to roadway 3
Type 4 - Entry over sghoulder or curb _ 0
Total Group A
Accident Group B: Intersection Bicycle Rideout
Type S5 - Sign controlled interseccion 31
Type 6 = Signal controlled intersection 15
Type 7 - Multiple lanme signal controlled intersection _ 3
Total Group B
Accident Group C: Motorist Driveout
Type 8 - Turn-merge: Driveway/Alley 41
Type 9 - Turn-merge: Crossing sign controlled intersection 40
Type 10 - Turn-merge: Intersection controlled by signal 3
Type 11 - Backing: Driveway/Alley 2
Type 12 - No-Stop Driveout: Driveway/Intersection 22
Total Group C 1
Accident Group D: Motorist Overtaking/Overtaking Threat
Type 13 - Bicyclist not detected 3
Type 14 - Motor vehicle out of control 3
Type 15 - Counteractive evasive action 0
Type 16 - Motorist mistakes space required Lo pass 0
Type 17 - Bicyclist's path obstructed 1
Other/Hit and run _ 6
Total Group D
Accident Group E: Bicyclist Unexpected Turn/Swerve 11
Type 18 - Left rurn: Parallel paths, same direction 9
Type 19 - Left turn: Parallel paths, facing approach
Type 20 - Swerve lefr: Parallel paths, same direcrion 3
Type 21 - Right turn/swerve: Bicyclist riding wrong way _ &

Total Group F
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TABLE ITI-2
(continued)
BICYCLE ACCIDENT TYPES
TOTAL NUMBER OF REPORTED BICYCLE ACCIDENTS
by TYPE OF ACCIDENTS
EUGENE, OREGON

1974 ~ 1978
Number of
Type of Accident Accidents
Accident Group F: Motorist Unexpected Turn
Type 22 — Left turn: Parallel paths, same direction 13
Type 23 - Left turn: Parallel paths, facing approach 56
Type 24 — Right turn: Parallel paths 42
Total Group F 111
Other Bicyecle Accidents
Type 25 - Bicycle loses control 19
Type 26 - Fixed object 2
Type 27 - Parked car 13
Type 28 - Open car door 2
Type 29 - Pedestrian 3
Type 30 - Motor vehicle loses control 3
Type 31 - Bicycle - bicycle head-on 3
. Type 32 - Bicycle rear ends car 3
Not identified 1
Total Other 49

Total Bicycle Accidents 391

A summary analysis of bicycle accidents by Group classification reveals the
following statistics:

Accident Group Total No. % of Total
A 32 8.2
B 49 12.5
C 108 27.6
D 13 3.3
E 29 7.5
F 111 28.4
Other 49 12.5
Total 391 100.0
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ACCIDENT GROUP A

The bicycle-motor vehicle accidents within Accident Group A, involve a
bicycle driver driving from a mid-block location into the path of a motor
vehicle. The four accident types illustrated below include:

o Type 1 - A bicycle rider driving from an alley or driveway
with a pre-crash path perpendicular to the roadway

o Type 2 - A bicycle rider driving from a bike path onto the
road

o Type 3 - A bicycle rider with a pre-crash path parallel to the
roadway

o Type 4 - A bicycle rider driving over a curb or shoulder onto
the roadway.

AccipenT Grour A'- BicycLe RioEouT

Tvyee | Tvypre 2

D?lVEWHY\\ DKE PATHZ-_

— —— — — —  — — — — — s o — — — — — — — — — —

il !
— ;
SHOULOEK/:
E? o cues
PRINEWAY
Tvyee 3 Tvyee 4
Kevy A’
'{"_ .............. BiewcLe
(LT —— AUTOMOBILE OR OTHER MOTOR VEWICLE

—_ —— — — _ PRE-CRASH MOTOR VEWICLE DIRECTION OF TRAVEL

e PRE - CRASH BhiCYCLE DIRECTION 0OF TRAVEL

IT1 - 5



The characteristic common to accidents within Group A, 1is the limited
opportuunity for the motor vehicle operator to observe the bicyclist and
take evasive action. The age groups of the bicycle drivers involved 1in
Group A accidents are described below:

Bicycle Driver Age Group

TOTAL 0-5 6-10 11-15 16-25 26+
Type 1 28 1 10 8 6 3
Type 2 1 0 0 0 1 0
Type 3 3 0 1 0 0 2
Type 4 _0  _0 _90 _9 _9 0
Total 32 1 11 8 7 5

The young bicycle drivers under the age of 16 were most frequently involved
in these accidents.

These accidents have occurred throughout the City and have not recurred in
specific locations. Engineering countermeasures to this accident group are
limiced. The location of the only bike path crossing (Type 2) accident has
since been reconstructed to eliminate the potential of bicycle-motor
vehicle conflicts. The other accidents (Type 1 and 3) have occurred on
driveways and alleys throughout Eugene.

The bicycle driver's failure to scan the roadway in the directioo of the
approaching motor vehicle is & causative factor in each of these accidents.
Teaching young bicycle drivers to effectively scan a roadway before
entering may help to reduce the frequency of occurrence. Bieyecle drivers
between the ages of 6 and- 10 years are most frequantly involved in this
accident type, so it is apparent that training should bhe provided at an
early age. -
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ACCIDENT GROUP B

The bicycle-motor vehicle accidents within Group B 1involve a bicycle
entering an intergection controlled by a sign or signal, and riding into
the path of a motor vehicle. These accidents include three types which are
illustrated and described below:

(o]

(o]

(o)

Type 5 - A bicycle driver rides into an intersection

controlled by a STOP or YIELD sign, failing to yield
the right-of-way to oncoming motor vehicles.

Type 6 - A bicycle driver disobeys a traffic signal and rides

across the path of a motor vehicle.

Type 7 - A bicycle driver disobeys a traffic signal and rides

across the path of two or more oncoming lanes of
traffic
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In each type of accident, the bicyclist enters the intersection
unexpectedly. The age groups of the bicycle drivers involved im the
Group B accidents are described below:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 16-25 26+

Type 5 31 1 4 11 8 7
Type 6 15 0 0 3 11 1
Type 7. 3  _0 1 _0 _1 L
Total 49 1 5 14 20 9

The young bicycle driver below age 16 were frequently involved in the
Type 5 accident. A violation of intersection control is characteristic of
the Group B collisions. Three of the Type 5 accidents involved young
drivers riding along the wrong side of a street into an 1intersection.
These bicyclists are particularly vulnerable because the motor vehicle
driver has reduced sight distance of a bicyclist entering from an
unexpected location. In addition, Type 5 accidents does not allow the
vehicle driver rime to see the bicyclist, and react.

Teaching the young bicycle driver to both scan effectively and ride on the
right gide of the road, may help to reduce the frequency of occurrences of
this type of accident.

The young adult and adulc bicycle driver was most often involved in the
Type 5 and 6 collisions. These accidents 1involved a violation of
intersection control, in which the bicycle drivers are usually cited for
failing to yield, or for disobeying a traffic signal.

These accidents have occurred throughout Eugene and have not recurred in a
specific location. Problems are related to bicycle drivers "rurning" STOP
signs, or trying to "beat" yellow signals. Engineering countermeasures to
these types of accidents are limited. 1Improved education reinforced with
enforcement of traffic laws, are likely to be effective in reducing the
frequency of Group B accidents.
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ACCIDENT GROUP C

The bicycle-motor vehicle accidents within accident Group C involve a motor
vehicle driver entering a street into the path of a bicyclist. The five
accident types which are illustrated below include:

o Type 8 - A motor vehicle exits a driveway or alley into the
path of a bicycle

o Type 9 - A motor vebicle enters an intersection controlled by
a STOP or YIELD sign, after stopping or slowing,
into the path of a bicycle

o Type 10 - A motor vehicle drives into an intersection
concrolled by a signal after stopping for the
signal. Typically, the motor vehicle is making a
right turo on a red signal

o Type 11 - A moctor vehicle backs from a driveway or alley into
the path of a bicycle

o Type 12 - A motor vehicle fails to stop aC an intersection
controlled by a sign or signal, and drives into the
path of a bicycle
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For each accident type, the motor vehicle enters a street, crosses the path
of a bicyclist, and fails to see the bicyclist. The age groups of the
bicycle drivers involved in the Group C accidents are described below:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 16-25 26+

Type 8 41 0 1 9 23 8
Type 9 40 0 1 6 22 11
Type 10 3 0 1 0 2 0
Type 11 2 0 0 0 2 0
Type 12 22 _ O 9 _3 13 _6
Tocal 108 0 3 18 62 25

The young bicycle driver below age 10 was involved in less than 3% of the
Group C accidents, while the young adult bicycle driver (age 16-25) was
involved 1o 56%Z of the Group C accidents.

0f the forty-one Type 8 accidents involving a motor vehicle exiting a
driveway or alley, 71% of the accidents involved wrong way riding or
sidewalk riding. Engineering countermeasures for this type of accident are
very limited. Education efforts to alert bicyclists concerning the dangers
of wrong way and sidewalk riding, are likely to be the most effective way
of reducing the Type 8 accidents, The motor vehicle driver is vequired to
yield to sidewalk and oncoming traffic, but the '"fast moving" cyclist and
"wrong way' cyclist violate the expectancy of the driver. Only ten of
these accidents involved bicyclists riding on the right side of a street;
one involved a bicyclist riding at night with no lights, and only one
involved a bicycle ridden in 2 bike lane. The Type 8 accident involving a
bicyclist riding on the right side of the road is relacively infrequent,
and bike lanes reduce the occurrence.

The forty Type 9 accidents 1involving a motor vehicle entering an
intersection controlled by signing included: sixteen bicyclists riding on
the wrong side of the road, riding at night with no light, or riding into
the intersection from a sidewalk. Education of bicyclists concerning the
dangers of such riding habits, is likely to be an effective countermeasure
to such accidents. Twenty-four of the Type 9 accidents 1involve motor
vehicles being driven, after stopping or slowing, into the path of a
bicycle ridden on the right side of the road. These accidents warrant
special attention. Engineering countermeasures improving sight disCance or
wodifying intersection control may improve problem intersections.

The three Type 10 accidents included: two bicyclists riding on the wrong
side of the roadway, amd a motor vehicle cutting a corner sharply and
hitting a bicyclist. Education of bicyclists of the dangers of wrong way
riding is likely to reduce this accident type.
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The two Type 11 accidents involved motor vehicle drivers cited for careless
driving. Accidents involving motor vehicles backing into the path of a
bicyelist occur infrequently, and are not a sigunificant problem along
either streets or bike lanes.

Of the Type 12 accidents involving motor vehicle drivers not stopping at
intersections controlled by signs or signals, and the single accident
involving a motor vehicle exiting a driveway without alowing, 36% were "hit
and run'". Improving enforcement, and alerting bicycle drivers to scan and
prepare for such accidents are likely countermeasures. Locations where
such accidents recur are problem locations subject [0 engineering
countermeasures such as: grade separations of bicycle, pedestrian
facilities, signal improvements, or intersectlon improvements.

In summary, 41%Z of the Group C accidents 1involved bicycles ridden on
sidewalks, on the wrong side of the street, or at night without a light;
and 18% of the accidents were "hit and run"”, in which the motor vehicle
driver left the scene of the accident. Education and enforcement of
traffic laws for both bicycle and motor vehicle drivers are likely to
reduce these accidents.
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ACCIDENT GROUP D

The bicycle-motor vehicle accidents withim Group D involve a motor vehicle
overtaking and colliding or threatening to collide with a bicycle. This
accident type is perceived as a serious threat by bicyclists and motorists
alike. 3% of the bicycle—motor vehicle accidents were Class D accidents.
The accident group has been divided into five types based on causative
factors including:

o Type 13 - A bicycle driver is not detected by a motor vehicle
driver

o Type 14 - A bicycle driver is struck from the rear by a motor

- vehicle which is out of control

o Type 15 - A bicycle driver makes a counteractive evasive
action into the path of a motor vehicle

o Type 16 - A bicycle driver is sideswiped by a motor vehicle
driver who misjudged the distance required to pass
the bicycle

o Type 17 - A bicycle driver's path is obstructed and the
bicycle driver i8 forced to strike an object to
avoid the motor vehicle collision

Accicent Grouve D - Motorist OverTaxine
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The age groups of the bicycle drivers involved in the Group D accidents are
described below:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 16-25 26+
Type 13 3 0 0 0 2 1
Type 14 3 0 0 1 2 0
Type 15 0 0 0 0 0 0
Type 16 0 0 0 0 0 0
Type 17 1 0 0 1 0 0
ocher  _6  _0  _0 o 3 3
Total 13 0 0 2 7 4

No bicycle drivers were under age 12. The six accidents classified as
"other", were hit and run accidents in which the bicycle driver abaudoned
the roadway without being struck by a motor vehicle.

The three Type 13 accidents include two accidents in which the bicyclists
were riding at night on & narrow road with no light. A single accident
occurred on a bike lane. The three Type 14 accidents included cwo
accidents in which the motor vehicle driver was arrested for driving under
the influence of an intoxicant, and a bicycle driver stopped for a traffic
signal. The single Type 17 accident involved a bicyclist hitting a parked
car.

The Class D accidents can be reduced by engineering countermeasures such as
roadway widening, parking removal, and separation of bicycle facilities.
Such countermeasures are costly and can be applied only in particular
locations.
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ACCIDENT GROUP E

The bicycle-motor vehicle accidents with Group E include collisions 1n
which the bicycle driver turns unexpectedly into the path of a motor
vehicle. The four types of collisions in Group E illustrated below are:

o Type 18 - A bicycle driver traveling on a path parallel and in

the same direction as a motor vehicle, turns left

into the path of the motor vehicle

A bicycle driver traveling towards a motor vehicle

on a parallel path, turns left across the path of

the oncoming motor vehicle

o Type 20 - A bicycle driver traveling on a path parallel, and
in the same direction as a motor vehicle, swerves
into the path of the motor vehicle

o Type 21 - A bicyclist traveling on the wrong side of the road
towards a motor vehicle, turns right into the path
of the motor vehicle

o Type 19
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The age groups of the bicycle drivers involved in the Group E accidents are
described below:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 16-25 26+
Type 18 11 0 4 5 2 0
Type 19 9 1 0 7 1 0
Type 20 3 0 0 0 2 1
Type 21 _6  _0 a1 2 3 0
Total 29 1 5 14 8 1

Young bicycle drivers below the age of 16 were frequently involved in the
Group E accidents, particularly the Type 18 and 19 accidents.

Each of the Group E accident types involve an unexpected action by the
bicyelist, although the bicyclist is observed by the motor vehicle driver.
The Group E accidents have not recurred at specific locations. They have
recurred along two specific routes, including Harlow Road (five

occurrences), and llch Street (two occurrences). Engineering
countermeasures such as shoulder improvements or facility separations may
be appropriate in these locations. Education 1is more important as a

countermeasure. Alerting bicyclists to scan for a clear roadway before
swerving into a motor vehicle lane, and to signal their 1intentions, will
likely reduce the Group E accidents.
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ACCIDENT GROUP F

The bicycle~motor vehicle accidents within Group F include accidents in
which a motor vehicle driver tourns unexpectedly across the path of a
bicycle driver. The three types of accidents illustrated below include:

o Type 22 - A motor vehicle turns lefr across the path of a
bicyclist traveling on a parallel path, and in the
same direction as the motorist

0 Type 23 - A motor vehicle turns lefr across the path of an
oncoming bicyelist on a parallel pacth

) Type 24 - A motor vehicle rturns right across the path of a
bicyclist traveling on a parallel path
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The age groups of the bicycle drivers involved in che Group F accidents are
described below:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 1625 26+
Type 22 13 0 0 1 10 2
Type 23 56 0 1 6 45 4
Type 24 42 0 0 5 23 L4
Total 111 0 1 12 78 20

The young adult &nd adult bicycle drivers were most frequently involved in
the Group E accigents.

The Type 22 accidents involve a motor vehicle driver turning left across
the path of a bicyecle driver traveling in the same direction include:
seven collisions with bieyclists in bike lanes, and two collisions with
bicyelists on a sidewalk or crosswalk. Six of the bike lane accidents have
occurred on Pearl Street. An engineering countermeasure such as: the
relocation or elimination of this bike lane, control of driveway access, or
parking removal, may be necessary along this voute. The collisions which
did not occur on sidewalks or bike lanes Lnvolved bicycle drivers
improperly passing a motor vebicle waicing to cturn left, and a bicyclist
improperly traveling straight in a left turn lane. Type 22 accidents could
be reduced, if the bicycle operator was knowledgeable concerning the Rules
of the Road. The Rules of the Road would include: passing and traveling
on the left side of 2 travel lane, on bike lanes, sidewalks, or the
roadway.

The Type 23 collisions involve a motor vehicle turning left across the path
of an approaching bicycle. This accident type has occurred most frequently
in Bugene. Signalized intersections accounted for 43% of the accidents of
this type, and the remaining collisioms occurred at driveways or sign
controlled intersections. Four of the collisions involved bicyclists
traveling in bicycle lanes, and two 1involved bicyclists traveling on
sidewalks. Although nine of these accidents 1involved bicyclists traveling
at night with no light, and four of the accidents involved bicyclists
traveling straight in a right turn lane, the majority of the accidents
involved a motor vehicle driver who failed to observe the oncoming
bicyclist. In most accidents, Che motor vehicle driver has been cited for
failing to yield the right-of-way.
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Engineering countermeasures such as improving sight distance, signal or
latersection improvements are appropriate in the locations of the Type 23
collisions. The signal improvements noted above refers to separate left
turn ov split phasing. These accidents have recurred in specific
intersections and along specific routes. Alerting bicvele drivers
concerning the freguency of such collisions, and the p. sgibility of
avoiding such collisions by promoting visibility, scanning oncoming
traffic, and taking evasive actions, are likely to reduce the collisions.
Alerting the wotor vehicle driver of the importance of scanning for
bicyclists is also important.

The Type 24 collisions involve a motorist making a right turn across the
path of a bicyclist., This type of collision has been nearly as frequent as
the Type 23 collision. Of the collisions, 26% have been "hit and run'.
Five of the accidents involved bicyelists traveling on bike lanes. Six of
the accidents involved bicyclists traveling on sidewalks. Two accidents
involved bicyclists riding at night without lights. One 1involved a
bicyclist traveling straight in a right turn lane.

The Type 24 accidents involve a bicyclist approaching unexpectedly from the
rear of a motor vehicle turning right. Typically, this is considered a
violation of the Rules of the Road. Alerting bicycle drivers concerning
the precautions and Rules of the Road involved in passing on the right side
of a travel lane on bike lanes, sidewalks, or the roadway, are most likely
to reduce this accident type. Engineering countermeasures are unlikely to
be effective, as the sccidents have not recurred in specific locations.

OTBER BICYCLE ACCIDENTS

Many reported accidents were dissimilar from the accidents within the six
accident groups described above. Eight additional accident types have been
used to classify the bicycle accidents which have recurred in Eugene.

Type 25 Bicycle driver losing control

Type 26 Bicycle striking a fixed object

Type 27 Bicyele striking a parked motor vehicle

Type 28 Bicycle striking an open car door

Type 29 Bicycle and pedestrian collision

Type 30 Motor vehicle not controlled by driver

Type 31 Bicycle and bicycle head-on collision

Type 32 Bicycle rear-end collision with a motor vehicle
in traveled lane

OO0 O 0 00 o
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An age group description of the bicyeclists involved in the accident types
is given below, and a description of each accident type follows:

Bicycle Driver Age Group

Total 0-5 6-10 11-15 16-25 26+
Type 25 19 0 1 4 5 9
Type 26 2 0 0 1 1 0
Type 27 13 0 0 7 4 2
Type 28 2 0 1 0 0 1
Type 29 3 0 0 0 3 0
Type 30 3 0 0 2 0 1
Type 31 4 0 0 1 2 1
Type 32 _3  _0 _90 _1 _2 _9
Total 49 0 2 16 17 14

The Type 25 accidents involve a bicycle driver losing control, and does not
involve other motor vehicles, bicycles, or pedestrians. The older adult
rider was most often 1involved in this accident type. O0f the pineteen
investigated accidents, eleven involved either a brake failure, a front
wheel falling off, riders riding double, excessive speed, or a bicycle
wheel jammed with a package. The two bicycle accident reports which
involved drivers tangling a wheel in railroad tracks, and a storm drain,
provide information for 1identifying hazardous locations subject to
improvement.

The Type 26 and 27 accidents 1involve a bicycle driver hitting a fixed
object or parked car. Parked cars (Type 27 accidents) are a more frequent
hazard to bicycle drivers than roadside hazards (Type 26 accidents). None
of the collisions of bicyclists with parked cars involved bicycle drivers
using bicycle lanes. The bicycle lanes reduce the frequency of occurrence
of these type of accidents.

The Type 28 accidents involve a bicyclist striking an open car door. This
accident type 1is perceived as a serious problem by bicycle and motor
vehicle drivers alike. During the five-year study period, there were two
collisions of this type reported. Ome of the collisions involved a bicycle
driver striking a car door on the sidewalk side.

The Type 29 collisions involve a pedestrian and a bicyclist. For the first
four years of the study period there were no reported collisions of this
type. Three reported collisions occurred in 1978, and involved severe or
major injuries to the bicycle driver and pedestrian. A single collision
occurred on a bicycle facility, while the other two collisions occurred at
intersections of streets.
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The chree Type 30 collisions 1involve a motor vehicle which 1is not
controlled by the driver, crossing paths with a bicyclist. Two of cthe
accidents were head-on collisions, in which the uncontrolled motor vehicle
crossed the centerline and struck an oncoming bicycle driver, and one
involved a bicyclist striking a2 motor vehicle which had just rear—ended a
parked car. None of these accidents involved bicyclists riding in a
bicyele lane.

The three Type 31 collisions involved bicycle drivers striking one another
head-on, where at least one of the drivers was seriously injured in each
accldent. One accident involved riding on a centerline with no lights, and
one involved a bicyclist riding on the wrong side of a roadway. Education

and enforcement couvntermeasures are appropriate for such accidents. A
third accident involved two bicyclists attempting to pass between the same
posts. The posts are used to prevent motor vehicles from entering a

bicycle path. The posts restricted the paths of the bicyclists and were a
causative factor Ln the accident. Engineering countermeasures are
appropriate in this case. Removal or modification of the posts reduces the
possibility of a bicycle head-on collision. These are discussed 1o the
Improvement Projects Chapter (Chapter VI) of this report.

The Type 32 collisions involve bicycle drivers rear-ending & car in Cthe
travel lane. One of the three collisions involved an intoxicated bicycle
driver. None of these accidents occurred on bicycle facilities.

The forty-eight accident types described above, accounted for 127 of the
reported accidents, and included six accident types which did not imvolve

moving wmotor vehicles. A single reported bicycle accident was not
identified because it did not correspond to any of the types of accidents
described agbove. This accident 1involved a motor vehicle driver who

reported hitting a fixed object to avoid hitting a bicyclist.

CORRIDOR BICYCLE ACCIDENTS

Bicycle accidents have been recorded according to the street along which
the bicyclist was riding when an accident occurred. This allows for an
accident analysis for each route or corridor, and allows a comparison of
the relative safety of the routes.

Table III-3 lists the corridors along which five or more bicycle accidents
were reported. For routes with improved bicycle facilities, the tabulation
indicated the total number of bicycle accidents for the five-year study
period, as well as the number of bicycle accidents before and after the
improvement was constructed.

Bikeway system usage counts are not available prior to installing che
bicycle facilities; therefore, it 1s not possible to directly compare
accident rates. However, the average annual frequency of accidents can be
compared. Accident histories are described in this section for existing
bicycle facilities and problem streets. The rate of occurrence of
accidents are also described.

The 1978 bicycle count wmeasurements on Bugene's bikeways determine bicycle
accident rates. The rate of occurrence of bicycle accidents for this
evaluation project are expressed as the number of accidents per 100,000
bicycle miles per year.
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TABLE T11-3
SUYMARY OF BICYCLE ACCIDENTS RY CORRIDOR AND YEAR
EUGENE, OREGON
1974-1978

NUMBER OF ACC]DENTS

TOTAL AVERAGE OTHERS CORRIDOR AVERAGE ACCIDENTS

CORRIDOR T M o &~ oo
G o o oo PER YEAR LENGTE  BICYCLES PER 100,000
- - (MILES) _ PER DAY _ BICYCLE MILES
18th Avenue -- Toral 91|96 |8 43 8.6 5 4,7 205 2.4
Pre-Lane Striping
(Bailey Hill to Willamette) | 9 [& [7 |4 |4 32 6.7 S 2.8 145 4.5
Lanes Striped 10/78 2 2 *k 2.8 RkH %
Willamerre -- Total 215121716 22 4.4 1 4.0 ek
Pra-Sidewalk Lanes — ——
(20th to 32nd) 1] 2 | 1.3 o 1.1 wkk -
Post Installation 7/75 2 314 9 2.6 1 1.1 320 2.0
Pre-Lane Scriping 111 2 1.8 kk
Posc Striping
(33rd to 40th) 7/78 0 % 0.7 *oxk R
Post Striping
(40th to City Limirs) 8/76 0 0 1.1 90 0
Coburg Road -— Total 31221716 20 4.0 2.2 EYORY
Lanes Striped 11/76 3122 7 2.4 1 2.2 akaad
Post Striping 4 |4 8 3.8 2 1.7 250 1.8
Sidewalk Section
(S. Bd. Harlow ro Club) 312 5 2.4 1.0 350 1.9
Alder Street -- Total 31613123 17 3.4 2 2,5 765 0.5
Pre~Lane Striping
(11th to 18th) 3041 8 2.8 1 | 0.4 Wik
Post Lane Striping 10/76 1 1 2 0.9 0.4 1085 0.6
Pearl Screet -- Total 2 (8 (3|2 15 3.0 1 1.1 L
Pre-Lane Striping — —
(6eh to 19ch) 1 ! 0.6 1.1 fudadud
Post Striping 8/75 11832 14 4.20 1 1.1 276 3.2
1lch Screct —— Total 112121713 15 3.0 5.6 k%
Pre-Lane Striping —
(Kincaid to Willamette) 111 4 1.6 0.3 ok
Post Lane Striping 10/77 1 1 0.9 0.3 330 2.4
13ch Screet -- Total 212 |4 (3|2 13 2.6 & 3.0 1550 0.2
Pre-Lane Striping
(Patrerson to Kincaid) 1 1 0.4 0.2 kol B
Post Lane Striping 10/76 1 1 0.5 0.2 2040 0.3
i15th Street -- Total 1 (v 323 10 2.0 2 2.3 *xE
Pre-Signing
(Fairgrounds to Kincaid) 1 1 0.3 1.2 ok
Post Signing 12/75 21213 7 2.2 1.2 440 1.0
** - Short Sample Period

*%% — Unknown
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TABLE 111-3
SUMMARY OF BICYCLE ACCIDENTS B8Y CORRIDOR AND YEAR
EUGENE, OREGON
1974-1978
{continued)

NUMBER OF ACCIDENTS

CORRIDOR Yy v ® r': ® [OTAL AVERAGE OTHERS CORRIDOR AVERAGE ACCIDENTS
o G PER YEAR LENGTH BICYCLES PER 100,000
(MILES) PER DAY BICYCLE MILES
24th Srreet -— Total 1|1 315 10 2.0 3 2.5 Tk
Olive to Columbia
(Striping Propesed) 1 3 |a 8 1.6 3 1.2 180 2.0
High Street -- Total 2 21 ]s | 10 2.0 2 | 1.3 435 0.7
Pre-Scriping (5th to 19th) 1 1 0.6 1 1.1 ol
Post Striping 8/75 111 ]2 4 1.2 1 1.1 460 0.3
Hilyard Street -- Total 32 |y |113 10 2.0 2 2.6 delek
Pre-Striping
(E. Brosdway to 13th) 0 0 0.4 ek
Post Striping 10/76 0 0 0.4 310
Pre-Sidewslk Route
(24th to 39ch) 2 2 1.4 1.3 wkk
Post Insrallaction 7/75 1 [t ]t ]1 4 1.1 2 1.3 250 0.9
12th Streer -- Total 1|1 (23 ]2 9 1.8 2.) 965 0.2
Note Signed 6/73
Sth Streetr -- Total 1 12 (3 7 1.4 1.6 265 0.9
Pre-Striping
(Jefferson to High) 1 1 2 0.8 1 0.7 #kk
Post Striping 5/76 1 ]2 3 1.2 1 0.7 285 1.6
Agate Street -- Total 2 (2 |11 | 1.2 1.1 485 0.6
Pre-Striping (13th to 19th) |1 1 2.0 0.4 sk
Post Striping 6/74 2 1 3 0.7 0.5 725 0.7
Charnelcton 3 3 6 1.2 1.8 kK
Harlow Road -- Total 1 |1 4 6 1.2 0.9 ek k
Pre-Scriping -
(Lydick to Garden Way) 1 ]1 2 0.8 0.9 Fxk
Post Striping 6/76 4 4 1.6 0.9 195 2.5
19ch Street 2 |1 |2 1 6 1.2 2.4 Fkk
29th Street 1 1 |4 6 1.2 1.1 k%
Chambers 2 |1 2 5 1.0 2.6 k¥
Monroe 2 2 (1! 5 1.0 2.0 bk
Oakway Road (striped 9/78) 2 (2 |1 5 1.0 ) 0.9 *E*
17¢h Street 2 |l 1|1 5 1.0 1.7 ek
** -  Short Sample Period
L11-22
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BICYCLE FACILITIES

Table III-3 contains examples of bicycle facilities that have: 1) reduced
the accident frequencies per year, 2) have nort changed the accident
frequencies per year, and 3) have increased the accident frequencies per
year. Examples of each group follow:

Reduced Accident Frequencies

Four gtreets experienced lower average annual frequencies of bicycle
accidents afrer facilities for bicycles were installed. The "Afcer
Installation"” frequencies are in parentheses.

Agate Street... (0.7) Hilyard Street...l

2.0 A4 (1.1)
Alder Streecr...2.8 (0.9) 1lth Street... 1.6 (

0.9)

Agate, Alder, and llith Streets have striped bicyele lanes. Each facility
is well used by bicyclists and motor vehicle drivers. These striped lanes
have channelized bicycle traffic in an expected manner, and promote riding
consistent with the Rules of the Road.

The Hilyard Streer sidewalk bicycle facility is a section that is not
heavily used, and has few motor vehicle conflicts across the sidewalk. Io
this situation a sidewalk can be successfully used for bicycle movement, as
long as the pedestrian volume is low.

Unchanged Accident Frequencies

Five streets experienced no significant change in frequency of bicycle
accidents after facilities for bicycles were installed. The "After
Installation" races are in parentheses.

High Street...0.6 (1.2) 13¢h Street...0.4 (0.5)
5th Street... 0.8 (1.2) 18th Street...6.7 (N.A.)
12th Street...N.A. (1.8)

The increased accident frequency of the High Street facility results from a
sidewalk bicyelist hitting a parked car, bicyclists riding double, and
tipping over. The increased accident frequency of the 5th Street facilirty
results from a bicyeclist tangling a backpack in a wheel. These accidents
are not related to the striped bicycle lanes along either street. The
sensitivity of the comparisons is demonstrated by the two routes.

The 12th Street facility has existed for the duration of the evaluation
project period, while the 18th street facility was recently completed. The
average annual frequency of bicycle accidents was very high along 18ch
Street prior to striping.

The average annual frequency of bicycle accidents along 13th Street are not

significantly different before and after the bicycle lane striping was
installed.
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Increased Accident Frequencies

Five streets experienced an increase in the frequency of sccidents after
the installation of bicyecle facilities. Because bicycle usage of the
streets was not measured before the facilities were installed, the effects
of increasing ridership along the routes caannot be evaluated. :

*  Ek * X%
Coburg Road... 2.4 (6.5) Willsmette Street...l.3 (2.6)
Harlow Road... 0.8 (1.6) 15th Street... 0.5 (2.0)
Pearl Street...0.6 (4.2)
The Coburg Road accidents 1include: seven sidewalk collisions, two wrong

way riding in the bike lane collisions, and two collisions involving
bicyclists properly riding in the bicyecle lanes. The sidewalk portion of
the bike lanes 2long Coburg Road are a problem.

The Willamette Street sidewalk bike lanes extend from 19th to 32nd Streets.
Each accident along this section involved a bicyclist riding on the
sidewalk, or in the wrong direction on Willamette Street.

The sidewalk bicyele facilities result in unexpected bicycle—motor vehicle
conflicts. The sidewalk facilities also promote 1improper riding through
intersections and along bike lanes. The unexpected conflicts and improper
riding are a primary cause of the accidents along Coburg Road and
Willamette Street.

Each of the four collisions along the Harlow Road bike lanes, involved a
young bicycle driver turning unexpectedly across the motor vehicle lane.
The average age of the young drivers involved 1in the accidents was
thirteen.

The accidents along Pearl Streec include seven collisions of bicyclist and
left-turuing cars, which occurred between 7th and 13th Streets. This btike
lane is on the left gide of a one-way street. Off-street parking,
on-gtreet parking, bus stations, and intersecting streets c¢reate conflicts
of left-turning motor vehicles and through bicycles. Consideration was
given to relocating the facility to the west side of the street. However,
turning conflicts with vehicles would still occur, with no real benefit to
the bicyclist. The problem is specific to the location. A similar bike
lane on High Street does not have this problem.

The 15th Street bicycle facility has no striped lanes along the route. The
increased average annual frequency of bicyecle accidents is probably related
to increased ridership, rather than the installatioun of the bicycle route
signs. Five of the accidents involved motor vehicle drivers violating the
right-of-way of the bicyclista. The other two accidents did not involve
moving motor vehicles.

* Average Accidents/year prior to bicycle facilities
*¥% Average Accidents/year after bicycle facilities installed
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PROBLEM STREETS

The following streets had five or more bicycle accidents during the
evaluation project period. These streerts are on the Eugene Bikeways Master
Plan, but do not have installed bicycle route facilities:

Street Total Accidents

24th Street 1
Charnelton Street

19th Street

29ch Street

Chambers Strect

Monroe Street

Oakway Road

17th Street

viihuunmoo oo

The Master Bikeways Plan includes bicycle facilities on or near each of
these facilities. Oakway Road was striped for bicyecle traffic late 1in
1978. Bicycle lane striping 1s proposed for Chambers, 18th, 24th, and 29th
Streets. Bike lane striping on 18th Street will attract bicyclists from
the problem sections of 17th and 19th Streets. Also proposed 1is bike lane
striping of Lincoln, Lawrence and Friendly Streets. These streets will
provide north—-south conneccions to attract bicyclists from the problem
sections of Monroe and Charnelton Streets.

The proposed striping projects channelize bicycle traffic in an expected
manner, and allow riding consistent with the Rules of the Road. These
projects should improve bicycle safety, as demonstrated by the Alder,
Agate, and 1lth Street bicycle facilities.

BICYCLE ROUTE ACCIDENT RATES

This section compares the bicycle accident rates on existing bicycle routes
in the Eugene bikeway system. Bicycle facilities are sumwarized below
under

o Striped bicycle lanes
o Signed bicycle routes
o Sidewzlk bicycle routes

Bicycle accident rates have been determined from 1978 bicycle counts oan the
bikeway system, and using Police Reports of Bicycle Accidents. Accident
rates on 'Separate Bicycle Facilities" are not appropriate for this
evaluation project, as there were no bicycle-motor vehicle collisions on
Eugene's separate bikeways. The accident reporting study described in the
next chapter determined that the bicycle accidents which do not involve
motor vehicles are seldom reported to the City.
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Striped Bicycle Lanes

Table III-4 below lists the accident rates for striped bicycle lames which
have been in use for a year or more, and have available bicycle usage
measurements.

The bicycle accident vates for the streets with striped bicycle lanes vary
from 0.0 to 5.7 accidents per 100,000 bicycle miles per year. The average
rate for the 27 streets is 0.7. For a short low usage section, for example
Cal Young Road and 1lth Street, the accident rate determinations are
sensitive to a single accident occurrence.

TABLE I1I-4

BICYCLE ACCIDENT RATES ON STRIPED BICYCLE ROUTES
EUGENE, OREGON

1978
Striped Lane Date of Bicycle Length Total Accident
Location Implementation Volume* (miles) Reported Rate**
Accidents

Agate 6/74 725 0.8 2 0.2
(13th to 24th)
Alder 10/76 1085 0.4 2 0.3
(11th to-18th)
Amazon Parkway 7/73 250 1.0 1 0.2
(19¢th to 29th)
Bailey Hill 9/74 75 1.3 1 0.7
(11th to City Limits)
Barger 11/75 115 2.0 0 0.0
(Ohio to Righway 99NW)
Cal Young 7/76 100 0.8 1 1.4
(Coburg to Norkenzie)
Coburg 11/76 500 2.2 13 1.5
(Centennial to Beltline)
Echo Hollow 9/73 200 1.0 0 0.0
(Barger to Royal)
Fox Hollow 5/75 115 0.3 0 0.0
(43¢xd to W. Amazon)
Gilham 3/717 70 1.0 0 0.0
(Crescent to Cal Young)
Harlow 6/76 195 0.9 4 2,5

(Lydick to Garden Way)
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TABLE III-4 (continued)

Scriped Lane Date of Bicycle Length Total Accident

Location Implementation Volume¥* (miles) Reported Rate¥¥*
Accidents

Hawkins Heights 9/176 25 0.5 0 0.0

(18th to Highland Oaks)

High Street 8/75 460 L.1 4 0.6

(5th to 19ch)

Hilyard Street 10/76 310 0.1 0 0.0

(East Broadway to 13th)

Jefferson 4/75 130 0.3 0 0.0

(1st to Sth)

Kincaid 10/76 340 0.1 0 0.0

(11th to 13th)

Norkenzie 10/73 120 0.7 1 0.7

(Linda to Cal Young)

Patterson 10/76 570 0.1 0 0.0

(12th to 13th)

Pearl Street 8/75 276 1.1 14 3.2

(6ch to 19th)

Royal 7/76 135 2.4 1 0.3

(Highway 99N to Royal Oaks)

Willameccte 8/76 90 1.1 0 0.0

(Stonewood to 33rd)

4th Avenue 8/75 0.2 0 0.0

(High to Coburg)

5th Avenue 5/76 285 0.7 3 1.6

(Jefferson to High)

11th Avenue 10/77 330 0.3 l 2.4

(Kincaid to Willamette)

13th Avenue 10/76 2040 0.2 1 0.3

(Patterson to Kincaid)

18th Avenue 7/76 115 0.7 0 0.0

(City Limits to Bailey Hill)

19th Avenue 8/75 0.1 0 0.0

(Pearl to High)

* Average bicycles per day measured in 1978
*% Accidents per 100,000 bicycle miles per year

I - 27



Signed Bicycle Routes

Table IITI-5 liscs the accident rates for bicycle routes with

striping or streets with traffic diverters.

no patnt

The bicycle accident rates for the streets with bicycle route signing, vary
between 0.0 and 3.3 accidents per 100,000 bicycle miles per year, with the
average rate of the 19 streets at 0.6. Accident rate determinations for a
short gtreet section with low usage, such as High Street, is sensitive to a

single accident occurrence.

TABLE III-5

BICYCLE ACCIDENT RATES ON SIGNED BICYCLE ROUTES

EUGENE, ORECGON

1978
Date of Bicyele Length  Total Accident
Location Tmplementation  Volume* (miles) Reported Rate*%*
Accidents

Alder Street 6/71 1570 0.4 3 0.3
(18¢th to 24th)
Alder Street 5/76 1350 1.4 3 0.2
(24th to 35¢h)
Broadway 10/76 295 1.7 L 0.3
(McKinley to Charnelton)
Donald 11/76 140 1.3 1 0.7
(40th to Fox Hollow)
Fairfield 11/76 105 0.6 0 0.0
(Highway 99N to Elmira)
High Street 11/76 400 0.1 1 3.3
(4th to 5th)
Kincaid 1/77 855 0.2 2 1.7
(13th to 15th)
RKincaid 7771 0.3 0 0.0
(35¢h to 38th)
Queens Way 8/76 0.1 0 0.0
(Cal Young to Schoolgrounds)
Taney 7/76 0.7 0 0.0
(Barger to Marshall)
University 6/71 415 0.5 1 0.3

(18ch to 25th)

11T ~ 28



TABLE ITI-5
BICYCLE ACCIDENT RATES ON SIGNED BICYCLE ROUTES
EUGENE, OREGON
1978

(continued)

Date of Bicycle Length  Total Accident
Location Implementation Volume*  (miles) Reported Rate**
Accidents

Willhi 7/76 360 0.2 0 0.0
(Echo Hollow to East)
5th Avenue 10/75 445 0.4 0 0.0
(Polk to Jefferson)
12th Avenue 6/73 965 2.1 9 0.2
(Arthur to Bilyard)
15th Avenue 8/76 245 6.6 2 1.6
(Agate to Fairmount)
15th Avenue 12/75 440 l.2 7 1.2
(Fairgrounds to Kincaid
16th Avenue 7/73 420 0.4 0 0.0
(Van Buren to Friendly)
17th Avenue 5/74 245 0.3 1 0.8
(Chambers to Arthur)
25th Avenue 6/71 0.2 0 0.0

(Alder to University)

* Average bicycles per day measured in 1978
*% Accidents per 100,000 bicycle miles per year

Sidewalk Bicycle Routes

The accident rates for the sidewalk routes along Hilyard, Coburg, and
Willsmette Streets are 1.5, 1.9 and 2.0 accidents per 100,000 bicycle miles
pet year respectively.

The average accident rate for these three sidewalk bicycle route sections
ig 1.8 accidents per 100,000 bicycle miles per year. This is nearly thrée
times the average for the signed lanes or striped lanes. These facilities
are significantly more hazardous for bicycle-motor vehicle accidents.
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Summary of Corridor Accidents

Bicycle lanes have been successfully used to reduce bicycle accidents.
There are, however, a few locations that continue to have conflicts between
bicycles and cars. Streets signed as bike routes have not reduced
accidents. Bicycle routes on sidewalks have an accident rate three times
higher than the rates for the striped lanes and signed routes.

INTERSECTION BICYCLE ACCIDENTS

Problem intersection locations are listed in Table I1II-6. The tabulation
identifies intersectioms with three or more bicycle accidents during the
five-year evalvation project period. Accidents are listed by the accident
groups as described earliev in this chapter. Specific bicycle facility
improvements are described in Chapter VI.

TABLE III-6

BICYCLE ACCIDENTS AT INTERSECTIONS
by ACCIDENT GROUP

EUGENE, OREGON

1974 - 1978

Intersection Total Bicycle Accident Group*

Accidents B ¢ D E F
Franklin and Onyx 6 3 3
Willamette and 29th 6 1 2 3
11th and Alder 4 I 1 2
11lth and Patterson 4 1 1 2
18th and Chambers 4 2 2
Harlow and Coburg 3 2 1
Franklin and Agate 3 3

* Group B ~ The bicyeclist rides into the path of a motor vehicle in an

intersection of streets

Group C - The motorist drives into the path of a bicyecle at an
intersection of streets

Group D - The motorist hits the bicyclist from behind

Group E - The bicyclist wmakes an unexpected turn into the path of a
motor vehicle

Group F - The motorist makes an unexpected turn into the path of the
bicycle
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BICYCLE ACCIDENT CAUSES

The majority of the bicycle accidents in Eugene can be related directly to
an ~rror made by the bicyelist. Ildentified bicycle driver errors are
listed in the table below.
TABLE I1I-7
NUMBER OF BLICYCLE ACCIDENTS
RESULTING FROM ERRORS BY BICYCLE DRIVERS

EUGENE, OREGON

1974 - 1978

Bicycle Driver Error Number of Accidents
Improper passing' 43
Improper sidewalk riding 37
Bicycle rideout from driveway or alley 32
Unexpected rurn or swerve 29
Sign violaction 28
Wrong way riding 23
Riding without lights 19
Signal violation 18
Striking parked car 12
Driving straight through 2 turn lanc 6
Intoxicated bicycle driver 4
Striking pedestrian 3
Wheel fell off 3
Brake failure 2

Total 259

As illustrated above, out of the 391 bicycle accideats, 259 or two-thirds
of the coctal bicycle accidents were related to bicycle driver errors.
Alerting bicycle drivers of the hazards of passing turning vehicles,
sidewalk riding, riding out of driveways and alleys, turning and swerving
unexpectedly, violating signs and signals, riding on the wrong side of a
road, riding at night without a light, etc., may help to reduce
bicycle-motor vehicles accidents. Providing this information to educators
will improve educational programs developed to reduce bicycle accidents.
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Bicycle riders must know and obey the Rules of the Road, except those which
cannot apply to bicycles. (See Oregon Driver's Manual, 1978-1979, Oregon
Motor Vehicles Division, Pages 48 and 49). Almost all of the 259 bicycle
driver error accidents noted previously could have been prevented, had the
bicyclist applied his or her knowledge of the law. The terms "Improper
Riding" and "Improper Passing" are seen throughout the report. In order to
clarify their meaning, the following examples are given. Improper riding

refers to: Running stop signs, mid-block or intersection rideout without
yielding right-of-way, riding on the wrong side of the road, riding cthe
wrong way on a one-way street, etc. Lamproper passing refers to: Passing

on the left at intersections, and passing on the right (same rules as for
motor vehicles).

The Eugene Bikeways Master Plan recommended urilizing existing programs in
schools, supplemented with publications of bicycle riding education

materials, a speaker's bureau and maintenance workshops. Teachers are
provided with general materials for traffic safety education by the Oregon
Department of Education. Specific information about the problems of

bicyclists in Eugene has not been provided. Ir is recommended that the
information concerning Eugene's bicycle accidents be provided to the
teachers responsible for teaching bicycle safety.

Bicyele driver errors were not identified in one-third of the bicycle-motor
vehicle accidents. A defensive bicycle driver can often avoid a collision.
Existing bicycle education programs including driver education classes
could be improved by providing rraining of hazard recognition, risk
assessment, and evasive techniques, as well as information concerning laws,
riding techniques, coordination skills, and bicycle maintenance.

It is recommended that the City of Eugene cooperate with Eugene's schools,
to improve bicycle riding education by providing information necessary to
improve education programs. Helping teachers to understand the importance
of bicycle riding skills and the primary causes of bicycle accidents, will
asaist the teachers to teach bicycle safety.
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CHAPTER IV
BICYCLE ACCIDENT REPORTING AND MONITORING

The study of reported bicycle accidents has been valuable for evaluating
the bikeways. Thisg chapter describes the nature and level of the bicycle
accident reporting in Eugene, and presents a revised system for monitoring
bicycle accidents.

NATURE AND LEVEL OF BICYCLE ACCIDENT REPORTING

An accident reporting survey was conducted to evaluate the extent of
reporting injury accidents inveolving bicycles. The survey is summarized
under the following sections:

Voluntary reporting forw

Sample period

Bicycle-Motor vehicle accidents
Bicycle only accidents

Summary

O 0 O O ¢

VOLUNTARY REPORTING FORM

A form, (Figure IV-1) was provided in local hospital emergency rooms and
clinics. The form was voluntarily filled out by individuals who had
sustained injuries while riding bicycles. The information obtained was
ugsed to determine what type of bicycle accidents are and are not reported
to the Police.
The voluntary reporting forms were made available by

o Dr. A. Long, in the Student Bealth Center, University of Oregon

o Dr. T. Gerow, in the Emergency Room, Sacred Heart Hospital

o Dr. C. Koch, in the Emergency Room, Eugene Hospital & Clinic

o Dr. K. Fergusson, in the Westmorealand Medical Clinic

o Dr. O. Byerly, in the River Road Medical Group Clinic

o Dr. C. Bremiller, in his Family Practice Office

o Dr. P. Cary, in her Family Practice Office

o Dr. 8. Heandrickson, in her Family Practice Office

(A special thanks belongs to each of these individuals, along with those
who have helped them to conduct this survey.)
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FIGURE 1V-]

VOLUNTARY ACCIDENT REPORTING FORM

HELLO! SORRY ABOUT YOUR BICYCLE ACCIDENT. WE WOULD LIKE TO PLAN WAYS TO
MAKE BICYCLING SAFER IN EUGENE. WILL YOU BELP BY FILLING OUT THIS SHEET?
THE MAYOR'S BICYCLE COMMITTEE THANKS YOU.

1. DID YOUR ACCIDENT HAPPEN ON:

/ STREET INTERSECTION / STREET BETWEEN INTERSECTLONS
"/ DRIVEWAY "/ SIDEWALK
T/ BIKE PATH / PRIVATE PROPERTY
~/ OTHER B
2. WHAT KIND OF AGCCIDENT?
/ BICYCLE HIT CAR / CAR HIT BICYCLE
~/ BICYCLE HIT BICYCLE "/ BICYCLE HIT FIXED OBJECT
~/ FALL _/ OTHER
3. WHAT WAS THE PURPOSE OF THE TRIP YOU WERE MAKING AT THE TIME OF YOUR
ACCIDENT?
~/ ERRAND _/ SCHOOL _/ GOING TO FRIEND'S
/ PLAYING A GAME / RECREATION _/ WORK
4. WHAT WERE THE LIGHTING CONDITIONS?
_/ LIGHT _/ DARK
5. WHAT WAS THE WEATHER?
—/ CLEAR, DRY / OVERCAST _/ RAINING
6. WHEN DID THE ACCIDENT HAPPEN? -
MONTH DAY YEAR

7. WHERE DID THE ACCIDENT HAPPEN?

8. HOW OLD ARE YOU?

9. SEX: MALE FEMALE

10. HOW MANY YEARS HAVE YOU BEEN RIDING A BICYCLE?
11. PLEASE DESCRIBE WHAT HAPPENED:

12. DO YOU PLAN TO FILE A REPORT OF YOUR ACCIDENT WITH THE POLICE?
/ YES / NO

SAMPLE PERIOD

A three-month sample period (September 1 to November 30, 1978) was used for
this survey, with the forms available in each of the locations shown on

Page IV-1. A summary of the results is presented in Table 1IV-1 on the
following page. The accidents have been divided into two groups:
accidents 1involving motor vehicles, and accidents not 1involving motor
vehicles. The numbers of the Voluntary Reports, Police Reports, and

accidents for which both reports were completed, are shown in the table.
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TABLE 1IV-1
SUMMARY OF INJURY BICYCLE ACCIDENT REPORTS

EUGENE, OREGON
September 1978 -- November 1978

Police Voluntary Both
Report Reports Reports
Bicycle-Motor Vehicle Accidents Completed Completed Completed
Accident Class A
Bicyclist Rideout: Mid-block location 2
Accident Class B
Bicyclist Rideout: Interseccion Locaction 2
Accident Class C
Motorist Driveourt 5 2 7
Accident Class D
Motorist Overtaking 1
Accident Class E
Bicyelist Unexpected Turn 2
Accident Class F
Motorist Unexpected Turn 5 2 7
Other
Bicyclist Hics Car Door 2
Bicyclist Hits Parked Car 2 1
Unknown 3
Sub-total 43 19% 10 Lg%k
Bicycle Only Accidents
Bicyclist Loses Control 1 4 9%
Bicyclist Hits Fixed Object 4
Bicycle-Bicycle Collision § %Kok
Bicycle-Pedestrian Collision !
Sub-total 61 1 60
GRAND TOTAL 104 20 70 14

* ] accidents clearly the fault of the bicycle driver
** § accidents described the wmotor vehicle driver at fault
*%% 11 accidents involved bicyclists on bicycle facilities
*3%k* 4 gccidents involved bicyclists on bicycle facilities
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BICYCLE MOTOR VEHICLE ACCIDENTS

During the three-month sauwple period (September 1 to November 30, 1979),
the Eugene Police Department reported twenty-nine accidents 1involving
bicycles. Only one did not involve a motor vehicle. During the same time
period, twenty accidents Lnvolving bicycles and motor vehicles were
reported in the Voluntary Report survey. Of the twenty-nine Police Reports
and nineteen Voluntary Reports, nine were duplicates. The total number of
bicycle~motor vehicle accidents reported for the time period was
thirty-nine, one-fourth of which were not reported to the Police.

There are several reasons for the nineteen accidents described in Police
Reports, but not in Voluntary Reports. For each of the nine accidents in
which both reports were completed, the motor vehicle driver was apparently
at faulr.

The accidents in which only Police Reports were filed, included accidents
in which the bicycle driver was at fault (sidewalk riding collisions and
parked car collisiong). The individuals involved in these accidents may
have been reluctant to complete a Voluntary Report of the accident.

Accidents described in some Police Reports involved severe injuries, where
1t was not likely that a Voluntary Report would be completed. Also,
voluntary report forms may anot have been available to every person treated
for a bicycle-related injury.

The ten injury accidents involving bicycles and motor vehicles for which
only a Voluntary Report was filed, included:

o three accidents for which no description was volunteered
0 cwo open car door collisions, and
0 one parked car collision.

Although the Oregon Department of Transportation requires that a report of
any traffic accident in which a bodily injury was sustained or damages
exceed $200.00 be filed, the bicycle driver is often reluctant to file a
report and possibly assume liability. In other cases, the bicycle driver
may not be aware of the responsibilities of drivers involved in a traffic
accident. For this survey, the respondents to the Voluntary Questionnaire
remained anonymous. No 1imstructions concerning driver responsibilities
were provided on the questionnaire.
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BICYCLE ONLY ACCIDENTS

A single bicycle accident which did not involve a motor vehicle was
described in the Police Reports. Sixty bilcycle accidents which did not
involve a motor vehicle were described in the Voluntary Reports. Thus, 1t
is apparent from the survey results, that although 61%Z of bicycle injury
accidents do not 1involve motor vehicles, less than 2% of these accidents
are described in Police Reports.

The bicycle accidents which did not involve motor vehicles included:
o Forty-nine accidents im which the bicyclist lost control
0 Six collisions between bicycles
0 Four accidents in which a bicycle struck a fixed object
o One collision of a bicycle and a pedestrian

The bicycle accidents involving bicyclists losing control included:
o Two bicycle drivers catching a wheel in railroad tracks
o One bicycle driver losing control after striking a speed bump

o One bicycle catching a wheel in the centerline joint of a
concrete pavement

o Several bicyclists sliding on loose gravel

Bicycle accident reports and descriptions of bicycle accidents not
involving motor vehicles, are necessary to plan effective countermeasure
improvements. Such improvements as described in Chapter VI include sight
distance, fixed objects, and other hazardous conditions, pedestrian-bicycle
conflicts snd poor or improper bikeway maintenance.

Summar

The injury accident survey has shown that nearly three-fourths of all
injury bicycle accidents are not reported. About one-fourth of the
bicycle-motor vehicle accidents are unreported. Nearly all injury bicycle
accidents that do mot involve a motor vehicle go unreported.

For this survey, report forms were made available in local hospitals and
clinics. Bicycle 1injury accidents usually rvrequired timely treatment
available in hospital ewmergency rooms, and 97% of the reports were received
there.

The information from the voluntary reports is useful to the City. Problems
are identified and improvements are recommended using these survey reports.
The reports listed locations of unpainted traffiec islands, problem railroad
tracks, large sidewalk cracks, blind corners, and gravel on bike trails.
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MONITORING BICYCLE ACCIDENTS

Monitoring bicycle accidents provides the information necessary to identify
hazards and to plan improvements. Chapter IILI demonstrates how accident
records can be used to identify sections of existing bicycle facilities and
streets, which have proven hazardous to bicyclists. Accident. records
reveal 1locations where accident rates and frequencies are high.
Classifying the bicycle accidents reveals the most frequent accident types
and appropriate countermeasures.

The 1injury accident survey determined that 70%Z of all injury bicycle
accidents are unreported. Locations where improvements can make bicycling-
safer were revealed by the survey.

Monitoring policies and practices are summarized under the following
sections

o Bicycle accident records
o Voluntary accident survey

o Bicycle route evaluations

Bicycle Accident Records

A revised manual card record system for bicycle accidents was implemented
during this project. The original card record listed only the location,
date and time, vehicle travel directions, number of injuries and
violations. All information was written on a single card line. Rather
than cataloging according Lo the street which the biecyclist was riding,
accidents were cataloged alphaberically according to the word names of the
nearest intersection- Accldents on numbered streets were cataloged on the
nearest 1ntersecting named street. Classifying accidents and determiniung
the number of accidents along a specific route was difficult. The system
was unot useful for cataloging accidents that did not have a corresponding
Police Report. The short written descriptioe of the accidents were
difficult to decipher.

The card used for the revised card record system 1s shown in Figure IV-2.
A small diagram of the collision provides a description of the accident and
location without a written description. The date, time, severity of
injury, age and sex of the bicyelist, light conditions and pavement
conditions are also included on the card. The cards are filled out and
filed by staff personnel in the Traffic Engineer's office.
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FIGURE IV-2
SAMPLE - REVISED BICYCLE

ACCIDENT REPORT

Route . FAIRI=IELD

Vil
OThER InForMATON _SH1eNED /7¢

AIRFIELD

3.2‘-7? NORTH

DATE 1L

lglla :
1 '6 YE S mz‘ji FILE Ne
] L g — [sevER \MVESTY.

1620 L
F-B '® Time g.
BiKE RAN T’ | e o
STQ P REMARXS
LEGEND

) - B CLE

O - \NJURY
¥ - FATALVTY

This sample from the revised report system, describes an accident in which
an 8 year old female bicycle driver rode past a STOP sign at the southern
end of Fairfield Road. As the bicyclist was turning left onto Elmira Road,
she was struck and injured by a vehicle traveling west on Elmira Road. The
injury was major but non-incapacitating (Injury Code B, as described on the
Police Traffic Accident Report Form). The description of the investigated
accident is on Report Number 75-15110. The accident occurred at 4:20 PM,
on August 26, 1975, under light and dry conditions. The accident was
caused by the bicyclist ignoring the STOP sign.
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It 1s recommerd that this now card system be maintained by th» City of

Eugene. All bi :l¢ ac:ideacs reporced between Jamuary 1974 and December
1978, have been : sssfully catalogad on the c=rds. This card systenm
should b2 updated monthly including both tae Police Reported Accidents and
the appropriat: Voluntary Rcpores. As the accidents are cataloged,

improvements should be identifird and cfforts beoun to implement the
identified improv-=~nts.

Voluntary Accident Survey

Descriptions of many of the accidents which go uunreported, could provide
useful information for problem identification. It is recommended that the
City discribute Voluntary Bicycle Accident Report forms to the Emergency
Rooms of Sacred Heart Hogpital, the Eugene Hospital and Clinic, and the
University of Oregon Student Health Center. This 5" x 8" card form shown
below, should be msde available and monitored wonthly 1in thess locations.
The location and dates of the accidents provide a ready cross-reference to
the Police Accidrnt Reports. The information collecred during the original
survey has proven valuabla, and the Cicy should continue to collect this
information.

FIGURE IV-3
PROPOSED VOLUNTARY ACCIDENT SURVEY CaRD
HELLO! SORRY ABOUT YOUR BICYCLE ACCIDENT. WE WOULD LIKE ) PLAN WAYS TO

MAKE BICYCLING SAFER IN EOGENE. WILL YOU EELP BY TILLING OUT THIS CARD?
THE MAYOR'S BICYCLE COMMITTEE THANKS YOU.

1. DID YOUR ACCIDENT HAPPEN ON:
_ ! STREET QR INTERSECTION __ " PRIVATE PROPERTY
_/ BIKE PATH _/ SIDEWALK

2. WHAT KIND OF ACCIDENT?

_/ BICYCLE HIT CAR _/ CAR HIT BICYCLE
_/ BICYCLE HIT BICYCLE _/ BICYCLE HIT FIXED OBJECT
_/ FALL _/ OTHER

3. WHEN DID THE ACCIDENT HAPPEN?
MONTH DAY YEAR

4., WHERE DID THE ACCIDENT HAPPEN?

5. PLEASE DESCRIBY WHAT HAPPENED:
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Bicycle Route Evaluations

The card record file of bicycle accidents should be analyzed annually to
identify problem corridors and evaluate bikeway system improvements.
Accident rate deterwinations provide the information necessary to make
comparisons. A format for bike route evaluations 1is shown in Figure IV-4.

FIGURE 1V-4
PROPOSED BICYCLE ROUTE EVALUATION FORMAT
BICYCLE ROUTE EVALUATION

CITY OF EUGENE, OREGON
Date:

Bicycle Route Length

Type of Improvement

Before Conditions
Number of Bicycle Accidents
Time Period (years)
Average Daily Bicyele Traffic
Bicyecle Accident Rate¥

After Conditions
Number of Bicycle Accidencs
Time Period (years)
Average Daily Bicycle Traffic
Bicycle Accident Rate*

* Accident Rate = Accidents per 100,000 bicycle miles per year

= (Accidents)
(Years)x(365 days)x(Bicycles)x (Miles)
( year ) ( day ) (100,000 miles)

The evaluation form provides a project description and comparisons of
accident frequencies, bicycle volumes and accident rates. Routes
identified as having high or increasing accident rates should be studied
and evaluated to identify problems and to plan improvements. Routes which
have low or decreased accident rates, are locations where improvements are
not necessarily required or have been successfully implemented. Studying
the successes as well as the problems, is important for the identification
of useful improvements.
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CHAPTER V

PUBLIC INVOLVEMENT AND INPUT

The bicycle accident analysis was used to evaluate the performance of
bicycle facilities in the City bikeway system. This chapter evaluates the
present condition of bicycle facilities, and the increasing usage of the
bikeways. Public 1involvement and input 1is summarized 1n the following
sections:

o Public Hearing
o Citizen Questionnaire
o City Staff and the Mayor's Bicycle Committee

PUBLIC HEARING

On Tuesday, October 10, 1978, a public hearing was conducted to receive
public input concerning the Eugene Bikeway System. The hearing was
conducted for the 12-hour period between 10 AM and 10 PM, in order to avoid
schedule conflicts for those who rtestifted. The hearing was staffed by
representatives of the Mayor's Bicycle Committee, the City of Eugene, and
the Consultant. To obtain input from individuals who did not have time to
give testimony, or who felt uncomfortable testifying, suggestion forms were
provided in the hearing room.

In 1974, a similar public hearing was conducted during the preparation of
the ovriginal Master Bikeways Plan. There were only a few brief periods
when the microphone was not occuplied, as was the case with the original
hearing. Testimony concerned many aspects of bicycling and the bikeway
system. Ideas and constructive criticisms were offered. There were
frequent commendations of the Eugeme Bicycle Committee, and Eugene Bikeway
System. The transcripts of the testimony and suggestion box responses, are
contained in a separate volume available in the office of the City of
Eugene's Bicycle Coordinator.

The most frequent cowments presented in the hearing concerned

0 System Additiouns
More separate paths (17 comments)
Improving east/west Connections {4 comments)

o System Counections
Connections to the Bethel Area (14 comments)
Connecting the Knickerbocker Bridge (12 comments)
Connecting the Fern Ridge Path (11 comments)
Improving the 30th & Hilyard Streets intersection
(10 comments)
Grade separated crossing of Franklin Boulevard (5 comments)
Provide Bike Lanes on 18th Street (3 comments)
Extension of the river trails (3 comments)

o) System Improvements
Lighting along paths (13 comments)
Reconstructing River Road (6 comments)
12¢h Street (4 comments)
Ferry Street Bridge (4 comments)
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0 Bikeway Design
Downtown bicycle lanes (10 comments)
Traffic Lights (5 corments)
Storm drains (4 comments)
Curb cuts (4 zomments)

o Education and Bicycle Safety (27 comments)
o Improving maintenance of bicycle facilities (38 comments)
0o Relaxing laws concerning STOP signs (10 comments)

o Enforcement of laws (21 comments)
Personal Safecy (13 comments)

o Bicycle Parking (8 comments)

In 1974, 19% of the public hearing comments concerned education, law
enforcement, and maintenance. In 1978, 33% of the comments concerned these
items. No single item was mentioned by more people, than tmprovenent of
mainteonance. The public has beccme more concerned about each of these
items over the last four years.

A form provided during *the hearing was used to determine which items would
encourage the respondent to use a bicycle as a r-~gular form of
transportation. The items ranked in priority of iwmportancz2 based on the
responses include:

1. More separated, independent paths

2. More striped biks lan2s on major paths

3. Lights along existing bikeways

4. Police pacrolling of bike paths to increase security
5. Covered secure bicycle parking

6. More bicycle parking

7. Better signing of existing routes

8. Stricter enforcement of bicycle traffic regulations
9. Advertising which points out benefits of bicycling
10. Classes teaching effective bicyrling skills

11. A place to shower and change clothes

Five items were fr~quently added by respondents and these arc given below
in the descending order of frequency.

Improving the maintenance of bikeways

Educating motor vehizle drivers to increase awarenzss of bicycles
Improving the licensing system

- Enforcing automobils laws and right-of-way vieolations

. Modifying the STOP sigo law for bicycle drivers

W PN
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This questionnaire demonstrated the public's concern for the improvement of
education, law enforcoment, and maintenance of Eugene's bikeways.



CITIZEN QUESTIONNAIRE

A Eugene Bicycle Questionnaire was formulated to ask the citizens of Eugene
their opinions about bicycling, the Eugene Bikeway System, and how to
improve both. The questionnaire was mailed 1in November 1978 to a random
sample of Eugene's population, and 18% of the 398 delivered questiomnaires
were returned. For purposes of comparison, a second distribution of the
same questionnaire was made by attaching the questionnaire to parked
bicycles throughout Eugene. Of the 381 attached questionnaires, 35% were
returned. The population receiving questionnaires attached to their
bicycles is likely to be rtepresentative of the commuting bicyclist
population.

The returned questionnaires, and a coupilation of the responses are
available in a noteboook in the office of the City of Eugene's Bicycle

Coordinator. The following 1s a summary of these responses.

GENERAL QUESTIONS

All respondents were asked to submit opinions about:

Bicyeling in Eugene

Improving bicyeling

Travel times

Available biecycle paths
Transportation mode preferences
Seasonal effects on mode preferences

0O C 00O o0 O

Bicycling in Eugene

Citizens were asked to indicate their agreement with ten statements
related to bicycling in Eugene. The opinions of the bicycle riders who
responded to the random mailing and questionnatres attached to parked
bicycles were similar for all statements. All respondents agreed that:

Bicycling to work is pleasant because of the surroundings
Bicycling with motor vehicle traffic is hazardous

Riding a2 bicycle gives healthful exercise

Bicycle parking at work is not a problem

Bike paths make bicycling safer in Eugene
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The bicycle riding and nom-bicycle riding respondents did not agree on thc

statements described below:

Staterment Riders Non-riders
Worried about b=ing injured when
riding their bicycles Disagreed Agreed
Bicycle skills are adaquate Agreed Neutral
Can get to work quickly on a
bicycle Agreed Disagreed
It 1s convenient to run errands while
traveling to and from work Agreed Disagreed
Appearance is unfavorably affected by
bicycling Disagreed Neutral

It 18 apparent that respoudents who use bicycles for transportation tend to
be confident in cheir skills, not fraring injury while bicycling, and know
that bicycle trips are quick, convenient, and do nor affect appearance
unfavorably. Respondents who do not ride bicycles feel otherwise.

Improving Bicycling

Citizens were asked to indicate items most important for helping cthem to
ride their bicycles more oftem. The five most frequently mentioned items
in all the responscs included:

More bike paths and striped bike lanes

More lights along existing bikeways

Relaxing STOP sign laws (bicycles yield ac STOP signs)
More covered secure bicycle parking

Berter swecping of the bike paths

o 00 0O

The respondents who were not regular bicycle riders felt stricrer
enforcement of traffic rules for bicycles and motor vehicles was one of the
most important items for encouragiog them to ride their bicycles wmore
often.



Travel Times

Respondents were asked to estimate their door-to-door travel times for
valking, bicycling, driving, and riding on a bus. Nearly all respondents
rated walking as the slowest meaps of transportation, with a bus rated as
only slightly faster than walking. The couparison of bicycle and car trips
was usually dependent on whether the respondent vode a bicycle or not.
From the averaging of responses to the random mailout, it was determined
that the bicyclists veported rheir door-to-door trip times were less than
car trip rimes (B8% of the total car trip times), and the car drivers
thought a bicycle trip would take longer (116% of the rtotal car trip
times). The raspondents to the questionnaires attached to parked bicycles
indicated that their door-to-door trip times for bicycle trips were on an
average equal to 6% of theivr car trip times. It is shown by these results
that those who nse bicycles find that their bicycle door-to-door trip times
are less than rhe same trip taken by car. Those who have not used bicycles
perceive rthat their b%izycle trip times will be longer tham car trip times.

Available Bicycle Paths

Citizens were asked what portion of their work trip was served by bicycle
paths. Of all the respondents

60Z staced more than half
237 scated less than half
112 stated none

6% did not know
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Transportation Mode Pr:ference

To evaluate preference of various means of transportation, citizens were
asked to recall cthe numbar of trips made walking, riding a bicycle, riding
a bus, driving a car, or riding in a car. For the evaluation of the random
mailout, the respondents who used bicycles regularly were separated from
the respondents who did not. It was determined that for the "non-riding"
respondentg, on an average they used their automobiles for 77% of their
trips, buses for 2%, walking for 157, and bicycles for 5% of their trips.
For the bicyele riding respondents, on an average they used their
automobiles for 407 of their trips, buses for 3%, walking for 10%, and
bicyeles for 47% of their trips.

The respondents to the questionnairrs attached to parked bicycles imdicated
that even a larger portion o7 their trips were made using a bicycle. On an
average, the respondentg used their automobiles for 23Z of their trips,
buses for 2Z, walking for 13%, and bicycles for 60 of their trips. People
who do use bicycles, use bicycles more often than cars.



Seasonal Effects on Mode Preference

Respondents were asked to rank their mode preference among walking,
bicyeling, bus, or car for rhe different seasons. Of the regpondents to
the rsndom mailing, 387 preferred using a car throughout the year, 23%
preferred bicycling throughout the year, and 35% preferred bicycling,
except during rthe winter months. Half of the respondents to the
questionnaires attached to parked bicycles indicated that they preferred
bicycling throughout the year, while half indicated that they preferred
using an automobile during the winter season.

BICYCLE RIDER RESPONSE TO QUESTIONNAIRE
Questionnaire respondents who rode bicycles regularly were asked to respond
to additional questions related to:

Bicycle trip purposes
Reasons for bicycling
Bicycle parking
Bicycling in the raie
Trangportaction costs
Cycling classes
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The set of quescions geparated the bicycle driver and non-bicycle driver
population. All the respondents to the guestionnaires attached to bicycles
were regular bicycle drivers, and 58% of the respondents to the random
matling were regular bicycle drivers.

Bicycle Trip Purposes

To determine the purpose of bicycle trips, bicycle riders wore asked to
recall the number of days im October they rode a bicycle for shopping, for
school or work, ctrips to friends, and for exercise or recreation. The
responses averaged for all bicycle riders indicated that 52Z of all bicycle
trips were to travel to work or school, l6% were to go shopping, 16% of all
trips were to visit friends, and 16%Z of all trips were for exercise or
recreation.

Reasons for Bicycling

In order to determine what helped persuade bicycle riders to become bicycle
riders, respondents were asked to choose the three most important of nine
items which started them riding a bicycle. Exercise, convenience, and the
high cost of automobile ugse were chosen as items most helpful in persuading
bicyclists to ride. These three items would be important irems to stress
1n efforts ro persuade others to ride bicycles.

Bicycle Parking

Bicycle riders were asked if they would ride their bicycles more often if
they had a secure, covered place to park at their destination. The
majority of the respondents (54Z) replied that they would. Efforts to
provide secure covered parking are warranted and should be continued.



Bicyeling in the Rain

The majority of the bicycle riding respondents to the random mailout (59%)
indicated that they ride their bicycles in the rain. In comparison, 91% of
the respondents to the questionnaires attached to parked bicycles ride
their bicycles in the rain. This supports the supposition that the
population responding to the questiomnnaires attached to parked bicycles 1is
representative of the commuting bicyclist.

Transportation Costs

Bicycle riders were asked if their bicycle replaced an extra automobile in
their household, and to estimate the savings that resulted from using their
bicycles. The majority of the respondents (64%) stated that an extra car
for the household was not necessary because of bicycles. The average
trangportation cost savings for all riders were estimated at $34.00 per
month or over $400.00 per year.

Cycling Clasgses

A significant number of people are interested in classes to improve their
bicycling skills. Only two bicycle riding respondents felt their bicycling
skills were less than adequate; however, 51 respondents noted that they
would like an opportunity to improve their skills.



CITY STAFF AND THE MAYOR'S BICYCLE COMMITTEE

The staff of the City of Eugene and the members of the Mayor's Bicycle
Committee have provided valuable input for the bikeway evsaluation.
Assistance provided by the City staff included:

0 Project orientation

o Observations of the Bikeways Master Plan

o Providing police accident reports

o Providing records of past improvements

o Conducting manual and machive bicycle counts

o Preparing and distributing the citizen questiononaire

o Conducting the public hearing announcements

o Evaluating proposed improvements
The Mayor's Bicycle Committee has provided assistance with:

o Project orientation

o Identification of specific problems

0 Conducting the public hearing

o Preparing and distributing the citizen questionnaire

o Evaluating proposed improvements






CHAPTER VI
BIKEWAY IMPROVEMENTS

The bicycle accident analysis and bikeway evaluatiou identified the need
for certain bikeway improvements. Improvements are planned to improve
safety and increase ridership along the bikeways. The improvements are
sumnarized in the following sections:

o Fixed object hazards o Route additions
o Route improvements o Bicycle facility maintenance
o Intersection improvements o Nighttime riding provisions

FIXED OBJECT HAZARDS

Metal posts installed on some of Eugene's separate bicycle paths to prevest
cars from driving oan bike paths, create a fixed object hazard to
bicyclists, particularly at anight. The posts restrict the path of bicycle
drivers. This restriction was a primary cause of a reported head-on
bicycle collision. The majority of the installations do not serve the
function of restricting automobiles because a barrier is only across the
bicycle path. Driving around the barrier is gimple, although seldom
reported. There have been no accidents in the past five-years involving
motor vehicles operated on a separate bicycle path. There is no evidence
that the problem of wmotor vehicles operated on bike paths is greater on
paths not restricted with the metal posts.

l !
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The location of thr numrrous dents and scratches on tha =ntal nosts proviAda
visual evidenc~ that the posts are hazards. Dents correspond to rhe hM2ight
of the axle of a bicycle, and scratches correspond to padal heights. Thera
is only one known scvere injury accident involving a bicyelist striking one
of the m=tal posts; however, the iajury accident survey idocumented tha*
this type of accident is almost never reported to the Cicy.

The City has developed and successfully used several alternaCives Co t™:
metal posts. The figure above illustrates a barrier locat=d at zhe v --
end 5f 15th Street (near Jefferson Streat). As shown, the bike [
branches atr the connaction to the roadway. and logs block th- ~otracce -
motor vehicles. Appropriate signing alerts the unaware motorist that ch:
bike path is for pedestrians and bicycles only. The bike path 1is

with the roadway surfacs and does not cross a sidewalk as it iaing
13th  Street. Trimming the log ends at an angle would improve this
barricade design. The five-foot-wide openings 1ian the log barricade are

narrow enough that bicyclists riding abreast might strike a pedal against a
log end.

The figure above tllustrates a barrier located at the east ~nd of 1&th
Street (near Friendly Street).
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The bike path is level with the sidewalk and crosses the sidewalk before
joining 16th Street. The bike path branches before it reaches the
sidewalk, and the curb along the sidewalk acts as a barrier to most motor
vehicles. Signing informs the unaware motorist that the bicyecle path is
for use by pedestrians and bicycles only. Branching the bike path and
providing two, five-foot wide curb cuts, allows two-way bicycle opevations.
No fixed object hazards are built into this design.

A third design used by the City is located at the intersection of the
Amazon Channel Bike Path and 29th Street near Hilyard Sctreet. This design
uses a single curb cut, offset from the bike path. The bike path dead ends
at the sidewalk, and a uearby curb c¢ut connects the sidewalk to the
roadway. The bicyclist is required to make a sharp turn onto the sidewalk,
ride along the sidewalk parallel to the roadway, and then make a sharp curn

into the roadway. Simultaneously maneuvering these turns and scanning
traffic is difficult. The sharp turns were reported in the public hearing
as being impossible for bicycles built for two riders. Bicyclists
frequently cut corners to avoid these sharp turas. The siungle,

five-foot-wide curb cut is not wide enough for safe two-way operations.
These bottleneck the bikeway. Turns by bicyclists from the roadway into
the curb cut are difficult because of the immediate sharp turn at the
sidewalk. Although this design is an adequate barrier for most motor
vehicles and contains no built-in fixed object hazards, there are several
built-in problems related to the safe operation of bicycles. This design
is useful for low volume bicycle paths ilantersecting a low volume road.
However, when the potential of vehicle conflicts is high, one of the first
two designs described 18 recommended. :

Recommendation:

1. It is vecomwmended that the City of Eugene and Lane County
remove the metal posts installed across the bicycle paths, and
where mnecessary. install barriers similar to the barriers
described above. Locations of the metal posts are described in
the route improvement summary in the next section. The hazard
of motor vehicle-bicycle conflicts on separate bicycle paths
has not proven real, wherecas the hazard of the metal posts
across the bicycle paths is real. Therefore, the use of the
metal posts is not warranted at this time.
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RECOMMENDED ROUTE IMPROVEMENTS

Specific route improvewments are listed below. The route numbers correspond
to the route numbers assigned in the Bikeways Master Plan.

Route Number

152 (Willhi-Taney Connection)

156 (Hughes Street)

159 (Taney Street)

171 (Fairfield Streer)

200 (Coburg Road)

320 (Fern Ridge Path)

320-460 (Fern Ridge Path)

350 (18th)

4

Recommended Improvement

Overlay alligator/cracked and settled
pavement sections. , Install a safe motor
vehicle barricade st the east end of

Willhi.

Install YIELD signs on the bike path at
the 1intersgection of Berntzen. Lnstall a
safe wmotor vehicle barricade at the
southern extension of Bughes near Hawthortne.

*
Install a szfe motor vehicle barricade at
the extension of Hawthorne near Ellsworth
and at the slough crossing. Extend paving
to Royal Avenue.

Provide bike route signing at Elmira Road.

Eliminate sidewalk conflicts wherever
possible.

Paint white edge striping. Install a safe
motor vehicle barricade at the north end of
Quaker and intersections with Acorn Park,
Oak Patch and City View. Install YIELD
signs on the bike path at the intersections
of Oak Patch and City View. Improve
shoulders on fi1ll sections to a 6 to 1
slope. Extend route to Arthur.

Pave Archur to 13th and li4ch from Garfield

to Hayes. Provide a safe motor vehicle
barricade at Arthur and Garfield
connections. Paint white edge striping.

Overlay built-in puddle area south of
Garfield Street, to level the area out.

Improve route transitions near parking
zones. Inscall rarsed reflectors on
transitions and curves where motor vehicles
frequently travel oo the bike lane striping.
Extend to Agate.

Remove metal posts ingtalled across the bike path
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354

355

410

452

460

465

47

513

519

521

523

*

Rouce Number

{(K:nn2dy Schoel’

(Bailey Hill)

(South Bank Trail)

“13ch)

(¥-rn Ridge Path)

Lvidech)

(Willametre)

{Amazon Parkway)

(Donald)

(South Amazon Park!

Recommended Improvement

Ingrall s2f2 moror wv.-hi:le barric ac
thre conn-utilons of Baiiry Hi™'

Remove metal post in the bike pat at
termination 1in cthe baseball park. Paint

white edge striping.

Pave driveway approaches. Extend ghoulder
improvem>nts to the south to sarve Kianzly
Jr. High School.

Provide white edge line striping. Relocat:
temporary building 1n the rose garden €o
improve sight distaoce.

Install safe motor vehicle barricad=s¥*
RKinzaid and Taiv-arsity. Inst2ll NU RI
TURN sign on the sigral arm at Alder for
westbound bicycl>s on 13ch.

Install safe motor vehicle barricad=s¥* at
intmrsections of Chambers, Vaa Buren & Polk.

Hdount BIKE ROUTE stign oa a post -
from DEAD END sien ar Fairmount. s
lefr turn refuge striping at 15th and
Fairmount to establish righr-of-way of
westbound traffic on Fairmount.

Install parkin: lzn2 striping Sebw 15U
and 19ch. Nv-.rlay alligator acked
pav-ment betwz«n 13th and 15th.

Eliminate sidewalk bike paths in tha future,
winen bicyel= lanes :zan be provided in stru-t
1mprovemants.

Jv.:rlay glumping pavement scuth of 19tn St.

Install route signing ar north and south
ends.

Install safe wmotor veal 2 harricad:* and
replace niniature bicyel stop sizm with 1
uniform YIELD sign at the Hiiyard inter-
section. Install curb cuts ac Donald St.

Remo.e metal posts installed across the bike path
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Route Number Recommended luprovement

531 (Amazon Channel) Provide undercrossing at the Amazon Parkway,
and continue the separate path to 34th.
Install safe motor vehicle barricades ¢to
replace the three sets of metal posts across
the bike path between 19th and 24ch.
Continue the route along the Amazon Channel
on the west side of the schopl parking lot
to 19th Street.

INTERSECTION IMPROVEMENTS

The accident analysis revealed several intersection locations with
recurring bicycle accidents. Recommended 1mprovements at these
intersections are described below:

Intersection Recommended Improvement

Franklin ac
Oonyx & Agarte Install a pedestrian and bicyele
overcrossing, to abut Autzen footbridge.

29th & Willamectce Eliminate sidewalk bikeway.

18th & Chambers Add left cturn phase to existing signal, 1in
order to eliminate left turn - through
movement conflicts. Maintain recently

installed bike lanes.

Oakway & Coburg Improve channelization [0 reduce wrong way
riding from sidewalks.
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ROUTE ADDITIONS

Citizens have demonstrated particular concern for completion of several
routes in the near future. The route numbers listed cortespond to the
route numbers assigned in the Bikeways Master Plan. These routes include:

o A railroad overcrossing connection from the Bethel area via
Roosevelt Boulevard to the river trails (Route 100)

0o A connection of the south bank trail and the Glenwood area to
the Knickerbocker Bridge (Adopted in 1979)

o Connecting the Fern Ridge path between Hayes and City View
(Route 320)

o Connecting the Amazon Channel path to Hilyard Street near 34th
(Route 531)

o Extending the river bank trails to the north (Routes 125 and
225)

o Connecting the Westmoreland Park path to the Amazon Channel
path with an overcrossing above 18th Avenue (Routes 460 and
367)

Each of the route additions is a location where existing separate routes
"dead end", and the bicycle driver is then required to travel on major
streets. The proposed route additions provide altermatives to traveling
along or crossing River Road, Highway 99E. Franklin Boulevard, 18th Avenue,
Garfield Street, Chambers Street, Amazon Parkway, and Hilyard Street. Each
would be useful to the coumuting bicyclist, due to connections with
important destinations. It is recommended that each of these counections
be given priority in the iLmplementation process. The single most important
item 1identified by citizens for encouraging them to ride bicycles more
often, is the provision of more bicycle lanes and paths. Each of the
routes described above, was requested during the public hearing or in cthe
citizen questionnaire.

The accident analysis has identified that route additions are necessary in
the following locations. The route numbers correspond to the route numbers
assigned in the Bikeways Master Plan.

Route No. Location
365 Chambers Street
385 Friendly Street
435 Lawrence Street
435 Lincoln Street
480 18th Street (Extend)
490 24th Street
520 2%th Streat

Each route should be striped as recommended in the Bikeways Master Plan.
Chambers, 18th, 24th, and 29th Streets are identified as problem corridors.
Friendly, Lawrence, and Lincoln Streets are adjacent to problem corridors.
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BICYCLE FACILITY MAINTENANCE

Bicycle facility maintenance is important to the bicyelist. During the
public hearing, more people described a need for improving waintenance than
any other 1item- In the bicycle questionnaire, bicycle riders described
better sweeping of bicycle paths as one of the four most important items
that would encourage them to use thelr bicycle more often. The
reconnaissance survey identified maintenance deficiencies throughout
Eugene.

Bicycle facility maintenance probleme include:

a. Large gravel reducing the bike path's usable width
b. Pounding due to settlement of pavement

The bicycle facilities are maintained regularly by the Public Works and/or
Parks Departments of both Lane County and the City of Eugene. The sweeping
schedules are adequate to prevent buildup of debris along a path. Specific
problems have been the cause of citizen concern, rather than overall
maintenance.

The City of Eugene has proposed improving maintenzance by providing a '"hot
line" for informing the City of specific problems. It is recommended that
the City implement rthis proposal, by giving the bicycle coordinator the
respousibility of alerting the various maintenance crews of problems

described by the citizens. The proposed 'hot line" eliminates the
citizens frustration of first finding the agency responsible for
maintenance. In this manner, the citizens will be better served, and the

maintenance agencies will be provided with the specific information that
they need.

To assure that citizens can communicate the problems they note, the
telephone number of the bicycle coordinator should be included in the
telephone directory, and on bicycle maps and brochures distributed by the
City. The bicycle coordinator should assume the responsibility of
communicating the problem to the appropriate maintenance agency and making
sure the problem is corrected.
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NIGHATTIME RIDING PROVISIONS

The machine counters recorded bicyeclists 24 hours a day, which included the
dark hours of a day. A direct correspondence of the seasonal ridership
variation shown 1in Chapter II, and thc seasonal variation of available
light was also noted. At the public hearing and 1n the bicycle
questionnaire, citizens 1identified bectter lighting along the existing
bikeways as one of the most important items that would encourage nighttime
bicycle usage. Design standards recommended for various types of bicycle
facilicies and area classifications are shown in Table VI-1. The standards
are adapted from che American Narional Standard Practice for Roadway
Lighting, as approved on July 8, 1977, by the Illuminatory Engineering
Society of North- America. The area classifications include: commercial,
intermediate, and residential areas. Commercial areas, such as the Eugene
downtown wall, generally attract large numbers of nighttime pedestrians and
bicyclists. Incermediate areas are characterized by moderately heavy use
by nighttime pedestrians and bicycliscs. Residential areas are
characterized by low volumes of pedestrians and bicyclists.

Lighting 1s not provided on most of Eugene's separate bicycle paths, and
the white edge line striping is not provided on many of the paths. The
City of Eugene recently initiated efforts to provide lighcing along
portions of several bike paths. No other data is available at this rime.

The recommended standards for illumination given in Tabla VI-1 represent
average maintained levels of horizontal illumination. These represent
minimum values, particularly where security, aand bicycle or pedestrian
identification at a distance is important. In special security areas, the
requirements should be increased as indicaced. Visval idenrification is
directly related to vertical surface illuminacion. Consequently, higher
pole heights require increased illumination.

The level and uniformity of lighting is an tiusportant consideration. The
average to minimum uniformity ratio in illuminating bikeways where special
security is not essential, should not exceed four to one, except for lanes
in residential areas where a ratio of ten rto one 1s acceptable. Where
supplemental security Llighcing is used along a section, the uniformity
ratio should not exceed five to one for the bicycle path.

The selection of mounting height, luminaire spacing, luminaire type and
distribution 1is important to provide necessary contrasts without glare.
Many luminaire designs suitable for bicycle paths are available co
facilitate selection for each particular installation.

Except for the general overall lighting thar may be present in commercial
areas, store front lighcting, private lighting, sign lighting. or
reflections from structures on private property should anot be considered to
reduce the illuminacion requirements given in Table VI-1.
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TABLE VI-1
RECOMMENDED TLLUMINATION FOR BICYCLE PAIHS
by TYPE OF BICYCLE FPACILITY
EUCENE, OREGON
1979

Average Levels of [llumination
Special Security Areas

t
s

UX

Typ~ of Minimum 9 to 15 foot 15 to 30 foo
Bicycle Facility Average Mounting Heights Mounting H=igh
(1) (1) (1)
- Foor-candles Lux Foot-candles Lux Foot-candles L

Separate Bike Paths 0.5 5 0.6 6 1.0
Bicycle Tunpel 4.0 43 5.0 54 -
Bicycle Overpass 0.3 3 0.4 4 -
Striped Bicvcle Lanes

Commercial Area 0.9 10 2.0 22 4.0

Intermediate Area 0.6 6 1.0 11 2.0

Residential Area 0.2 2 0.4 4 0.8

(1)

Average maintained horizontal illumination

Recommendations:

1.

It is recommended that the City of Eugene concinue efforts to
provide lighting along bicycle paths. An effective lighting
program will remove the obstacle of darkness for many riders,
and will add to the safety, security, and romfort of biecyclists
and pedestrians.

To provide well illuminatesd surroundings, it is Further
recommz2nded that the area bordering these bikeways f-r a width
of eight—feet on each side, be lighted to l-vcls of at least
one-third of rthe suggested 5>ik:way standards. This is also
applicable to all lscations bordering bikeways where personal
safety 1s of utmost concern.

In addirtion to providing lighting along bike paths, it tis
recommended that all bike paths be painted with white edge line
striping. Citizen requests for the striping were made during
the public hearing, and the injury accident reports described
an accident in which a bicyclisr was injured when he ran off
the pavement of a bicycle path in the dark. The white edge
gstriping on the bike paths assists the bicycle rider identify
the pavement edge when lighting conditions are poor.
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CHAPTER VIIX
EVALUATING AND UPDATING THE BIKEWAYS MASTER PLAN

The Mayor's Bicycle Committee and City of Eugene staff have updated the
Bugene Bikeways Master Plan annually. This project provides the base for
evaluation of cthe Bikeways Master Plan to improve the updating process.
The evaluation process has been established to facilitate periodic
evaluations prior to the annual update.

The work efforts and guides for evaluating and updating are described in
the following sections:

0 Bikeways Master Plan Evaluation
o Future Evaluations
o Bikeways Ma:rer Plan Update

BTKEWAYS MASTER PLAN EVALUATION

Periodic evaluation will provide for the most efficient utilization of
resources to accomplish the stated goals and objectives. The process
compares these stated goals and objecrives with achievements, and reveals
any problems encountered, possible solutions and recommended future action.
Refinements to planning and scheduling result from the evaluation. An
evaluation format has been tailored to the Eugene Bikeways Master Plam. An
outline or report type format 1is useful for an evaluation and should
include

Date of evaluation

Project evaluated

Goals and objectives

Accomplishments

Problem descriptions, 1including how they were resolved and
recommended future action

Re commendations

o o O 0 0O

o
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An example of this format is presented below for the evaluation of this
project. The project was developed and prepared to meet the stated goals
and objectives of the City of Eugene. The objectives have been formulated
to provide specific items to benefit the City.

Date:

Project:

Goals:

Evaluation:

Ob jectives:

July 1979
Evaluation of the Eugene Bikeways Master Plan

The primary goal of the projact has been to evaluvate the
relationship between bicycle accidents and the Eugene Bikeway
System. A secondary goal has been to identify ways to
increase bicycle ridership in Eugene.

The project team consisting of 1individuals from Eugene's
Public Works, Police, Planning and Patrks Departments, and the
Mayor's Bicycle Committee working with the Consultant, has
reviewed and evaluated bicycle acctdents in Eugene and their
relationship to the bikeway system. The project teawm also
conducted a public hearing and citizen survey to gather local
input for ilmprovement to and usage of the bikeway system.
The preparation of this report and completion of the stated
objectivesg indicates that the goals have been met.

The objecrtives which must be accomplished to achieve the
project goals include

1. Measuring Bicycle Volumes in Eugene

Evaluation: Bicycle volumes were measured onm all bicycle
facilities in Eugene by either manual ~ounts or machine
counts. All counts were factored to 24-hour volumes, and
a bicyecle flow map 1llustrating daily bicycle usage was
prepared. The daily, monthly, and annual variation of
bicycle usage was also evaluated. This informatiom 1is
described in Chapter II.

2. Analysis of Bicycle Accidents

Evaluation: The frequency of occurreuce of different
bicycle accident types have been identified, and
appropriate countermeasures described. The frequency, as
well as the rate of occurrence of bicycle accidents have
been identified for all bicycle facilities, as well as
all streets which were locations of numerous bicycle
accidents. Intersection locations of recurring bicycle

accidents are identified. A summary of the primary
causes of bicycle accidents with identified bicycle
driver errors is also presented. This information is

presented in Chapter III.
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Determine the Nature of Level of Accident Reporting

Evaluation: A survey of individuals treated for bicycle
accident injuries was conducted, aud the type of bicycle
accidents which are, and are not reported was determined.
This information is presented in Chapter 1IV.

Develop a Program to Monitor Bicycle Accidents

Evaluation: A revised catalog system for bicycle
accidents has been developed apnd implemented. A system
to improve the reporting of injury bicyecle accidents to
the Bicycle Coordinator was also developed. This
information is presented in Chapter IV.

Evaluate the Existing Bikeway System

Evaluation: A reconnaissance survey of all bicycle
facilities was <conducted ¢to study operational
characteristics, and to identify engineering defects. A
public hearing was conducted in order to hear the
publics councern about Eugene's bikeways. Thig
information was supplemented with a Citizem Survey to
evaluate improvement to the bikeway system to incresgse
ridership. Summaries of this information are described
in Chapter V.

Evaluate Evgene's Bikeway Improvement Program

Evaluation: Improvements of the City's bikeway
construction standards and practices were 1identified.
Improved standards relating to maintenance, bikeway
lighting, and fixed object hazards are presented.
Chapter VI also includes recommendations for improvements

or additional routes for the bikeway system.

Evaluating and Updating the Eugene Bikeways Master Plan

Evaluation: Chapter VII presents an evaluation of this

project in meeting its goals and objectives, Methods of
evaluation of implemented projects are presented. The
updating of both the Evaluation Process and the Bikeways
Master Plan is also described.
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Accomplishments:

With the adoption of this "Evaluation of the Eugene Bikeways
Master Plan", and the implementation of its recommendations,
accomplishments will include:

o Improvement of identified hazardous sections of the
bikeways

o Improvement of hazardous intersections

o Improved monitoring of bicycle-motor vehicle
accidents

o Improved monitoring of injury bicycle accidents not
involving motor vehicles

o Identification of frequent accident types and causes
for improving educational countermeasures

) Responsive problem identificacion of bikeway hazards

o Elimination of built-in fixed object hazards along
bikeways

o Improved 1lighting of bike paths to encourage
ridership

o Increased bicycle ridership

Problems Encountered: No significant project development
problems were encountered on chis project. Problem
conditions related to rthe bikeways have been identified, and
recommendations to resolve the problems have been made.

Recommendactions: The specific recommendations of this
project report should be adopted, and 1improvements
implemented. Action Programs should be continued.
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FUTURE EVALUATIONS

Future evaluations will be related to items of work conducted to implement
or 1improve the Eugene Bikeway System. Anonual evaluations should be
conducted to measure the success of both. Using the following format, work
related to the Bikeways Master Plan should be evaluated by, 1) stating the
goals aond objectives of each project and, 2) measuring the degree of
success of actual achievements.

The accident monitoring described in Chapter IV is a necessary part of an
evaluation; however, the economic benefits of bikeway facilities must also
be evaluated to assure efficient use of monies. A format for economic
evaluations of projects 1s shown in Figure VII-1l. The figure contains
space for: project description, before and after analysis, comparing
volumes, accidents, economic loss, and economic loss per bicyclist. Also
included is a comparison of estimated and actual cost, cost per bicycle,
economic benefit, and economic benefit per bicycle.
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BIKEWAY IMPROVEMENT EVALUATION FORMAT

CITY OF EUGENE, OREGON
Date:

Project Name

FIGURE VII-1

Route Number

Project Description

BEFORE CONDITIONS

Bicycle Volumes per Day
Bicycle Accidents
Persons Killed
Pergsons Injured
Property Damage Only

Economic Loss

Economic Loss per Bicyclist (2) (1)

IMPROVEMENT
Date started
Dace completed
Escimated Cost
Actual Cost
Cost per bicyclist (4) (2)

AFPTER CONDITIONS
Bicycle volume per day
Bicycle Accidents
Persons killed
Persons injured
Property damage only

Economic loss
Economic loss per bicyelist

BENEFITS
Economic Benefit* (2)-(7)

Economic Benefit per Bicyclist (3)-(8)
Total Economic Benefit** (2)-(7)-(4)

Total Economic Benefit per Bicyclist (3)-(8)-(5)

* Relates only to benefits
*% Relates costs and benefits
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The before and after evaluation should be conducted for equal time periods.
One-year 1s a minimum time base for preliminary evaluations. A longer time
base will tend to sverage out random circumstances. Economic losses are
determined by nultiplying the numbers of the various accident categories by
typical costs of accidents. In September 1978, the Oregon Traffic Safety
Commission published figures appropriate for economic loss evaluations in
Oregon. These figures are given below:

Economic Loss Category
$287,175 Maximum Severity or Death
192,240 Critical (Survival Uncertain)
86,955 Severe (Life Threatenlng,
Survival Probable)
8,085 Severe (Not Life Threateuing)
4,350 Moderate
2,190 Minor

BIKEWAYS MASTER PLAN UPDATE

The Eugene Bikeways Master Plan has been updated annually by the Mayor's
Bicycle Committee and Eugene's City staff. The annual update has served to
refine and provide continuity to the Master Plan. The committee and staff
have done an excellent job of identifying and implementing the top priority
bikeways since the Master Plan was adopted in 1975. This evaluation
provides an important tool for updating and refining the Master Plam in the
years to come. The initial evaluation has identified specific locations
that require improvements, and specific locations that are serving bicycles
very well. The updating of the Master Plan can take advantage of this
initial evaluation.

During the course of this projecr, bicycle volumes have been measured;
bicycle accidents have been cataloged, classified, and analyzed; an
improvement program for injury accident monitoring has been identified; and
projects for cthe improvement of rthe bikeways have been ideatified. A
description of the methods used for each of these rasks is described 1in
this project report.

Table VII-1 lists and schedules a proposed Annual Work Program for the
continued evaluation of the Eugene Bikeways. The tasks represent the
annual work effort that will be required to update the plan, aund provide
the results of the evaluation to the educators and enforcers, who need the
information. All work activities listed should be conducted annually, and
the work program should be updated to meet changing needs. This evaluation
will result in the continued improvement of what has become Oregon's Best
Bikeway System. The evaluations can also serve other Oregon cities with
their efforts to provide bikeways.
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TABLE VII-1

ANNUAL WORK PROGRAM TO EVALUATE AND UPDATE
BIKEWAYS MASTER PLAN

EUGENE, OREGON

1979
Estimated
Task/Work Activity Manhours
January - December (continuing)
o Staff Mayor's Bicycle Committee Meetings 96
o Conduct semiannual reconnaissance surveys of 48
existing bikeways
o Monitor bicycle accidents monthly 96
6 Monitor permanent recorder stations 48
January - February - March
o Evaluate daily, monthly and annual usage variation 16
o Evaluate and update construction program 24
o Prepare Annual Bikeway Improvements Work Program 40
April - May - June
o Organize bicycle volume measurements for facility 16
evaluations
o GCoordinate enforcement and education activities by 40
others
o Evaluate specific improvement projects 24
July - August - September
o Prepare work programs and information packets for 80
bicycle safety programs
o Conduct volume measurements for specific evaluations varies
October - November - December
o Identify improvement projects 16
o Evaluate work program, study work accomplished 16
during the year, evaluate performance and adjust
to meet changing needs
o Analyze bicycle accidents 24
o Evaluate priority assigmment and finance program 16
o Prepare annual update of Bikeways Master Plan 40
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