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IN REPLY PLEASE REFER TO

October 1, 1974

TO: Honorable Mills E. Godwin, Jr., Governmor of Virginia
and
The General Assembly of Virginia

It is a pleasure to submit, on behalf of the Virginia Depart-
ment of Highways and Transportation, this agency's Bikeway Develop-
ment Study which is in response to House Joint Resolution No. 224
enacted by the 1973 session of the Virginia General Assembly.

The report was developed based on extensive research of
reports and investigations by various agencies, firms, educational
institutions and individuals in other states, information solicited
from governing officials of the cities, towns and counties through-
out Virginia and a thorough analysis of the bicycle accident
statistics of the Virginia Department of State Police. The con-
clusions and recommendations within the report reflect the judgment
of the Virginia Department of Highways and Transportation.

This has been a most interesting assignment. We hope the
results of our study will be of benefit to you as consideration is
given to the development of bikeways in Virginia.

Sincerely,

Aragieg M. FocpaZs.

Douglas B. Fugate, Commissioner

A HIGHWAY IS AS SAFE AS THE USER MAKES IT
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SUMMARY OF FINDINGS, RECOMMENDATIONS

The growing popularity and use of bicycles is unquestioned. The Bicycle
Institute of America. estimated that in 1960, 20 percent of the population of
the United States bicycled regularly; by 1970, this estimate had risen to 37
percent. If the percentage of bicycle users continues to increase at its pre-
sent rate, approximately 60 percent of the nation's population will be bi-
cyclists by 1980.

In Virginia in 1972, there were more than 2,000,000 bicycle users; resi-
dents owned approximately 1,400,000 bicycles and approximately 317,000 new
bicycles were sold.

This increased use has resulted from a number of factors, including the
desire for outdoor recreation, the need to conserve gasoline, and concern
about air pollution from motor vehicles. While there has been an increased
use of bicycles by commters, the larger use is 6 and is likely to remain, for
recreational purposes.

But at the same time, a significant and consistent anmual increase in
bicycle-motor vehicle accidents has occurred. A total of 2,955 such accidents
was reported in the four-year period ending December 31, 1972. Forty-three
persons were killed and 2,953 were injured. Provision of adequate safety must
be a prime concern in consideration of the overall subject.

Already, the Department of Highways and Transportation is imvolved in
construction of commter bikeways, and has established guidelines for development
of such facilities. It comsiders construction of such bikeways for commuter
purposes an appropriate use of revenue from highway user taxes. However, it
has no authority to expend funds for bikeways which are generally recreational

in nature and would require an independent right-of-way.



With this brief summary of findings, which are discussed further in sub-

sequent sections of this report, the Department submits the following recom-

mendations to the Governor and the General Assembly:

1.

3.

Bicycle-riding, for both commuter and recreational purposes, has in-

creased sharply in recent years. Thus, there is a need for greater

governmental attention to the provision of safe, adequate facilities
for the use of bicycles.

The distinction between commuter and recreational bicycle facilities

should be clearly recognized.

(a) The Department of Highways and Transportation already is engaged
on a limited basis in development of such facilities for commuter
purposes, financing them with highway funds in a manner identical
to that followed in financing of highway improvements. The De-
partment will continue this policy.

(b) The Virginia Commission of Outdoor Recreation or some other
appropriate state agency should be given authority to assist
localities in development of recreational bikeways, with these
facilities financed from a combination of funding sources.

In all instances, the planning of bicycle facilities should be a matter

of local initiative, and should remain primarily at the local level.

The continuing, cooperative, comprehensive transportation planning pro-
cess conducted jointly by the Department of Highways and Transportation
and the localities will in the future include consideration of bicycle
plans for commter purposes.

Adequate provision must be made for maintenance of completed bicycle

facilities.



5. A statewide system of bicycle facilitiesg 1is not recommended at this
time due to the physical problems of establishing routes and the com-
pPlexities of identifying bicycle facilities on a statewide basis.

6. It 1is not desirable to divert a specific portion of highway user tax
funds to finance bicycle facilities. The Department of Highways and
Transportation already is utilizing such funds to comstruct bikeways
on a project-by-project basis, and should retain sufficient flexibility

in funding to meet genuine public needs.






Introduction






PURPOSE

Houge Joint Resolution 224 of the 1973 General Assembly directed the De-
partment of Highways and Transportation to conduct a study on the feasibility
of establishing a system of bicycle routes throughout the Commonwealth and to
include the consideration of diverting a portion of highway funds for this pur-
pose or to identify other means of financing. The resolution directed that this
study be conducted and recommendations submitted to the Governor and General
Assembly by October 1, 1974.

For the purposes of this report, the term "bikeways" refers to all appli-
cable bicycle routes. The bikeway may take the form of a bicycle trail, a
bicycle lane or a shared roadway.

This study evaluates: the growing interest in bicycling as documented by
various statistics; the planning of various bikeway facilities; the design of
bikeway geometrics and traffic controls; bikeway costs; and potential sources
of funding for bikeways. In addition, recommendations are presented which
might be utilized to assist in the development of bikeways in the Commonwealth
of Virginia.

Minibikes, motorized scooters, motor bikes, mopeds, etc., are not within
the definition of a bicycle and should not be sanctioned on bicycle facilities.
Bikeways discussed in this study do not incorporate provisions for these types

of motorized vehicles.



HISTORY

The bicycle has developed during the past two centuries through the
achievements of various inventors. 1In 1791, it was a primitive toy, called a
celerifere in France and referred to as a dandy horse or hobby horse in Creat
Britain, where it was very popular. Known as the first practical bicycle, it
had two wheels propelled by the rider's feet thrusting at the ground.

A few years later, a treadle arrangement was designed and it was proven
that two wheels in line could be verticallytalanced. The treadle concept was
soon discarded with the development of a better pedal. The vehicle was then
called a velocipede. Thus, in the early 1860's, the era of cycling began.

There were many improvements to the bicycle in the late 1800's. Utilizing
mass production techniques, a dramatic drop in the price of the bicycle result-
ed in America's first bicycle "boom'.

Perhaps the best known of the early bicycles is the ordinary or high
wheeler, which had a large front wheel and a small rear wheel.

Around the turn of the century, there were so many bicycles on the streets
that speeds were controlled and licenses required. The early bicyclists had to
contend with poor streets -- muddy, dusty and furrowed with wagon tracks. It
was for the purpose of improving bicycling conditions that the League of Ameri-
can Wheelmen was formed. It was partly responsible for the U.S. Office of Road
Inquiry, which was set up to assist colleges and experimental stations in road
studies. This influenced the development of the nation's highways. Although
most of the paved roads were of cobblestones, the bicyclists, led by the
40,000-member League of American Wheelmen, lobbyed for lighted streets, street
name signs at intersections and laws for bicycling.

In the early years of bicycling, the wagon roads, carriage routes and

local streets were used. Seattle, Washington, was among the first to build
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bicycle trails, having constructed over 20 miles by 1889. Bicycle trails were
also constructed in California and in Florida during the late 1800's and early
1900's.

There are many reasons for bicvcling's early popularity. People found it
te be inexpensive, enjoyable, physically beneficial, easily mastered by chil-
dren and adults alike, relatively safe and noise-free, At the turn of the
century, bicycling in America had evolved from a mere recreational pastime to a
common mode of transportation.

Then came the horseless carriage in the early 1900's. Bicycles identified
the need for roads, initiated the development of mass production techniques and
provided many of the inventions used for the early automobile. Soon bicycle
shops and hostels were transformed to accommodate the needs of the horseless
carriages and the motorists. Thus, talent and money were transferred from the
bicycle to the gutomobile. The bicycle was neglected for the automobile's
range, convenience, carrying capacity and popularity.

Between the early 1900's and 1960, bicycles were most popular as a means
of transportation and recreation by children. During this time, the use of the
bicycle declined, except for short periods of popularity during the Depression
Years and World Wars I and II, when fuel was scarce.

The current popularity, beginning in the early 1960's, is attributed to
the appearance of the lightweight multispeed bicycle. As this type became
available and public attitudes changed toward recreation and conservation, bi-
cycle ownership grew. The ten-speed vehicle was marketed in 1960 and the fif-
teen-speed in 1967. Bicycle sales surpassed automobile sales in the United
States in 1972, with approximately 13.9 million bicycles being sold.

In Virginia today, there are nearly 100 miles of bikeways and in the

United States, over 3,000 miles. Many additional bikeways are being planned in
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conjunction with other transportation facilities. The popularity of the bi-

cycle is expected to continue unabated in the years immediately ahead.

STUDY PROCEDURE

To develop this study, reports and investigations conducted by various
agencies, firms, educational institutions and individuals in other states were
considered. Interviews were conducted with federal officials, consultants and
highway officials throughout the country who are currently involved in the
planning, location or construction of bikeways. A number of discussions have
been held with bicycle enthusiasts to obtain insight into the problems and
concerns of the bicyclists.

Questionnaires were sent to the governing officials of the cities, towns
and counties in Virginia and to state and federal park officials. The responses
furnished datam existing and planned bikeways and other information useful to
the study.

The bicycle accident statistics were acquired through the official records
of the Department of State Police.

The Virginia Commission of Outdoor Recreation's ''Demand Survey', published
in 1973, supplied data on the desires and needs of the Commonwealth's citizens.
This report serves as a basis to establish initial desires for recreational
bikeways in the Commonwealth.

The American Association of State Highway and Transportation Officials'

(AASHTO) report titled Guide for Bicycle Routes has been most valuable in de-

veloping design criteria for bikeways.
The information made available from all sources has been thoroughly con-

sidered in the preparation of this report. In the current planning, design and



construction of bikeways, there has not been sufficient background to fully
identify and develop acceptable standards. In this study, which reflects the
experience and judgment of many, refinement in procedures and adjustments in
the design criteria, warrants and traffic controls can be expected as knowledge

is gained through experience.

DEFINITIONS

A number of studies of bicycle routes have been conducted, and in several
instances, slightly different interpretations have been made of the type of
bicycle facility described. To eliminate the possibility of misinterpretation,
the definitions of the terms used herein are as follows:

Bicycle - A device having two-wheels tandem, propelled exclusively by human
power upon which a person may ride. For purposes of this study, three-wheeled
non-motorized cycles are included.

Bikeway - Also referred to as a bicycle route or bicycle way is any road, street,
path or way which is specifically designated as being open to bicycle travel, re-
gardless of whether such facility is designated for the exclusive use of bi-
cycles or is to be shared with other transportation modes.

Bicycle Trgil - A separate trail or path which is generally for the exclusive
use of bicycles. Where such trail is a part of a highway, it is separated from
the roadway for motor vehicle traffic by an open space or barrier.

Bicycle Lane - A portion of a roadway which has been designated gemerally for
the exclusive use by bicycles. It is distinguished from the portion of the road-
way for motor vehicle traffic by paint stripes, curbs, parking blocks or other
gimilar devices.

Shared Roadway - A roadway which is officially designated and marked as a bicycle

13



route but also is open to motor vehicle travel.

physical separation of the travel modes.
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BICYCLE AND BIKEWAY STATISTICS

Bicycle Growth Rate

The extraordinary increase in the popularity of the bicycle began in the
late 1950's but has only reached such tremendous proportions in thellast few
years. The Bicycle Institute of America has estimated that in 1960, 20 percent
of the U.S. population biéycled regularly; furthermore, in 1970, it was estimat-
ed that there were 75 million cyclists (37 percent of the population) in the
United States. If the percentage of bicycle users continues to climb at its
present rate and as shown in Figure 1, approximately 60 percent of the U.S.

population should be bicyclists by 1980.

PERCENTAGE OF BICYCLE USERS TO TOTAL
UNITED STATES POPULATION
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Pertinent statements regarding the bicycle growth rate include:

1. The percentage of bicycle users to the total population has increased
from 20 percent in 1960 to 37 percent in 1970 and is forecasted to
reach as high as 60 percent by 1980 in Virginia and the nation. This
forecast is highly speculative and dependent partly up:u natiomal
economic conditions.

2. The sale of new bicycles at the national level has increased from
3,700,000 units in 1960 to 13,900,000 units in 1972 and is forecasted
to reach approximately 22,100,000 units by 1980.

3. In Virginia in 1972, there were over 2,000,000 bicycle users, residents
owned approximately 1.4 million bicycles and approximately 317,000 new
bicycles were sold.

Bicycle Accidents

Virginia accident statistics reveal a consistent and significant annual
increase in bicycle-motor vehicle accidents. From the analysis of the official
State Police records for the four-year period from January 1, 1969 through
December 31, 1972, there was a total of 2,955 reported bicycle-motor vehicle
accidents. During this four-year period, there were 43 persons killed and
2,953 persons injured in bicycle-motor vehicle accidents. Overall, 80 percent
of the accidents occurred during daylight hours, nearly 6 percent occurred at
dusk, less than 1 percent at dawn, 9 percent at darkness in locations where
lighting was provided and 4 percent during darkness. The number of accidents
remained rather constant throughout the week, with Tuesdays and Saturdays
having a peak of 16 percent of the accidents and with only 11 percent of the
accidents occurring on Sundays.

In 1972, with 840 reported bicycle-motor vehicle accidents, there were
10 bicyclists killed and 786 bicyclists injured. Avproximately 74 percent of
these accidents were primarily attributable to the bicycle operator. Further-
more, 50 percent of the fatalities were in the 10-14 age group and 30 percent
in the 15-19 age group. Of the 786 bicyclists injured, 67 percent were from 5

to 14 years of age and 17 percent were in the 15 to 19 age group. The majority
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of bicycle-motor vehicle accidents in Virginia are non-fatal ones involving male
cyclists 5 to 14 years old and occurring in urban areas during favorable light
and weather conditions. 1with the frequency of bicycle accidents among school-
age children, the knowledge of traffic laws should be programmed to their level.
Also, a more stringent enforcement of these laws in relation to the bicyclist
is necessary.

A preliminary review indicated that during 1973, 22 persons were killed in
bicycle-motor vehicle accidents. These fatalities represent a 120 percent in-
crease over the 10 deaths which occurred during calendar year 1972.

Existing and Planned Bikeways

The mileage of the bikeways presently operational and those which are
currently planned or under construction was determined from the Department's
bikeway questionnaire which was completed by officials of cities, towns and
counties in Virgida and state and federal park officials.

The statistics submitted in responses to these questionnaires revealed:

1. As of September, 1973, there were 63 miles of bicycle trails, 2.4

miles of bicycle lanes and 31.6 miles of shared roadways operational
in Virginia and usage ranged from 6 to 441 bicycles during typical 12-
hour weekday counts.

2. As of September; 1973, there were 399 miles of bikeways planned or

under construction, consisting of 218 miles of bicycle trails, 52 miles
of bicycle lanes and 129 miles of shared roadways.

SELECTION AND USE OF BIKEWAYS

A bikeway is defined as any road, street, path or way which is specifically
designated as being open to bicycle traffic, regardless of whether such a
facility is designated for the exclusive use of bicycles or is to be shared with
other transportation modes. In developing bikeways, any one or a combination of

three types of facilities might be selected. They include: the bicycle trail,
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the bicycle lane or the shared roadway. The ultimate selection of a given type
of bikeway facility should be based on a variety of factors including safety,
individual site conditiong and cost.

Some advantages and disadvantages associated with each type of bikeway are

shown in Table 1.

TABLE 1
ADVANTAGES AND DISADVANTAGES OF VARIOUS TYPES OF BIKEWAYS

ADVANTAGES DISADVANTAGES

TRAIL

L. Separates bicycles and 1. An expensive facility to develop.
motor vehicles.

2. Time interval to develop facility

‘. Minimizes exposure of may be longer, particularly if
bicyclists to undesir- right-of-way must be acquired.
able vehicle emissions
and noise levels. 3. Enforcement of bicycle ordinances

and protection from criminal offen-
Provides scenic routes detached gses may pose problems.

from highway corridors.

LANE
Psychologically separates 1. Additional right-of-way may be re-
bicycle traffic from motor quired if street widths are inade-
vehicle traffic. quate and parking provisions camnnot

be modified.

Offers a wide variety of de-
sign alternatives, depending on 2. Conflicts between bicyclists and
parking provisions. parked vehicles may occur.
Facilitates enforcement of bi- 3. On-street parking may have to be
cycle ordinances. modified.

SHARED ROADWAY

Least expensive facility to 1. Least amount of protection for

develop. bicyclist.

No new right-of-way required. 2. Hazardous roadway conditions may
need to be corrected, particularly

Maintenance costs are minimal. where sight distance is restricted.

Facilitates enforcement of 3. Cannot be used except in those

bicycle ordinances. areas where vehicular speeds and

volumes are low.



Responses to the Department's bikeway questionnaire indicated that as of
September, 1973, the Commonwealth's bikeways were utilized as shown in Table 2.
TABLE 2

COMMONWEALTH OF VIRGINIA
EXISTING AND PLANNED BIKEWAY MILEAGE AND USAGE

Recreational
Type of Bikeway Recreational Commting & Commting Total
Trail (Existing) 35.7 Mi. 1.3 M. 26.0 Mi. 63.0 Mi.
Lane (Existing) 2.4 Mi. 0.0 Mi. 0.0 Mi. 2.4 M.
Shared Roadway (Existing) 26.1 M. 4.5 ML 1.0 ML. 31.6 Mi.
Sub-Total (Existing) 64.2 Mi. 5.8 ML 27.0 Mi. 97.0 Mi.
Trail (Planned or Under 134.0 Mi. 0.0 ML. 83.9 Mi. 217.9 Mi.
Construction)
Lane (Planned or Under 0.0 Mi. 0.0 Mi. 51.7 M. 51.7 Mi.
Construction)
Shared Roadway (Planned or 52.4 Mi. 0.0 M. 77.0 Mi. 129.4 Mi.
Under Construction)
Sub-Total (Planned or 186.4 Mi. 0.0 ML. 212.6 Mi. 399.0 Mi.
Under Construction)
Total 250.6 Mi. 5.8 Mi. 239.6 Mi. 496.0 Mi.

LOCATING BICYCLE FACILITIES

Design factors to be considered when planning bikeway facilities are:
(a) length of bikeway, (b) terminal points, (c) expected bicycle volume,
(d) existing routes, (e) aesthetic values and (f) points of interest. Adapt-
able locations which might easily be developed into bicycle trails with more
alterations are:

1. Abandoned railroad rights-of-way.

2. Telephone line, powerline and gas pipeline rights-of-way provide more

than adequate clearances for bicycle trails. Grades may or may not be

within grade specificationms.

3. Riverbanks, beach fronts, embankments and flood control levees usually
provide long and gently curved scenic locations for bicycle trails.

4. National, state, regional and local parks and forest preserves offer
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scenic and historic locations for bicycle trails as well as recrea-
tional facilities and terminal parking lots for bicyclists.

5. Abandoned roadways when their short lengths might provide adequate
services.

6. Fire breaks offer sufficient widths and clearances for bicycle trails.
There may be excessive grades in mountain forests which could be re-
strictive in design.

7. sidewalks or pedestrian walkways in areas of low pedestrian volumes may
easily be converted to bikeways when permitted by local ordinance.

BIKEWAY WARRANTS

The Virginia Department of Highways and Transportation has developed
irrants to guide the safe development of bikeways in the Commonwealth. The
rpartment's bikeway warrants are based upon vehicular traffic volumes and

veeds as related to bicycle usage. Table 3 describes these warrants.
TABLE 3

VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION
WARRANTS FOR BIKEWAYS

TYPE OF BICYCLE FACILITY SHARED ROADWAY LANE _TRAIL
thicular ADT Q - 2.000 2,000 - 8.000 4,000+
thicular Speed 35 or Less 45 or Less 45 or More
:commended
.nimm Parking Both Sides 44 Feet 52 Feet
rad Parking One Side 34 Feet 43 Feet
.dth No Parking 24 Feet 34 Feet
1solute Parking Both Sides 44 Feet 47 Feet
nimum Parking One Side 32 Feet 38 Feet
rad Width No Parking 20 Feet 29 Feet
nimm Vehicle Stopping
.ght Distance 263 Feet 369 Feet

ile criteria herein are developed from current standards and are to be considered
.exible within limits of safety and professional judgment. These initial war-

mts are subject to modification as experience is gained.



BIKEWAY SYSTEM PLANNING

A bikeway should accommodate as many bicyclists' interests as possible,

provide contimuity of purpose and satisfy bicyclists' desired corridors of tra-

vel.

1.

Three types of functional bikeway systems include:

Local bikeway systems for small geographic areas, such as small towns,
sections of a city or residential subdivisions, which provide access

to residential areas, schools, churches, local parks, public facilities
and neighborhood shopping areas.

Urban bikeway systems for travel between small adjacent commnities or
within large urban/suburban areas which provide access to high density
residential areas, colleges, urban parks, entertaimment or recreational
facilities, major commercial areas, employment centers or intercomnect-
ed local or regional systems.

Regional bikeway systems primarily for recreational users and occasion
ally for commuters who travel between large urban/suburban areas, out-
lying fringe areas, rural areas or recreational areas.

Bikeways are further categorized by use as recreational and commuter. Re-

creational bikeways are generally located in park-like settings and are estab-

lished to fulfill the basic need of recreation and physical exercise. Planning

activities should be related to the recreational programs administered by the

Virginia Commission of Outdoor Recreation; the Virginia Department of Conserva-

tion and Economic Development, Division of Parks; and regional and local park and

recreational authorities.

Commuter routes are more characteristic of urban travel patterns and are

most often found routed in some form along highway facilities. Consequently,

planning activities for commter bikeways should be locally sponsored and appro-

priately directed to the Virginia Department of Highways and Transportation for

consideration of the development of transportation corridors.

There are no definite minimm or maximm lengths for bikeways. Two general

guidelines, however, are: commter routes are seldom used if the distance from

origin to destination exceeds 7 miles; touring routes in regional bikeway systems
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should be at least 15 miles in length to properly serve bicyclists' purposes.

To be effective, bicycle routes must provide continuity of purpose and
satisfy the bicyclists' desired corridors of travel. The planning for a bikeway
should originate at the local level with involvement by local elected officials,
r)lanners, engineers, recreation officials, members of local cycling clubs and
:ivic groups, to determine the most feasible locations and solicit public support
ind use. As local systems develop, consideration should be given to inter-
:onnecting them with urban and regional bikeway systems. All local bikeway
iystems should be approved by the local elected officials in order to assume
ocal support and participation in any eventual construction. In planning and
eveloping these more comprehensive bikeway systems, cooperation and coordina-
ion among local officials, park and recreational officials and appropriate
tate agency officials is required.

For all types of bikeways, planning should initiate at the local level,
here local desires are well established. The appropriate state agencies are
hen in position to better deal with a locally approved plan. Thus, locally
pproved plans can also be directly applied to any forthcoming requirements or

ontrol strategies of the U.S. Envirommental Protection Agency.
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GEOMETRICS

Design criteria are generally described to meet the objectives of planning
and developing bikeways. The principal comments describing various design
elements follow:

Speed
The average bicycle speed is 10 to 11 miles per hour. The Department con-

curs with the following recommendations of the AASHTO Guide for Bicycle Routes:

10 miles per hour for minimum design speed; 15 miles per hour for normal design
speed on level grades; 20 miles per hour or more for the design speed on down-
grades.

Grade

The AASHTO Guide advocates minimizing gradients at the expense of addi-
tional curves and distances. Generally, the greater the grade, the shorter the
section should be.

Ten percent is considered the maximm grade, but on long grades, 5 percent
is the upper limit. The AASHTO Guide recommends 10 percent as the absolute
maximm grade for very short distances. A series of conforming grade sections
alternating with horizontal sections may be used where the desired elevation
cannot be attained with one grade section.

Rest stops may be provided along overly steep grades. Bicycle lanes and
shared roadways must be located with consideration to gradients of existing
roads.

Curvature

A radius of curvature should be that in which a cyclist can comfortably
make a 180 degree turn without feeling the necessity to apply brakes. The
Department recommends an absolute minimm radius of 15 feet for a design speed

of 10 miles per hour.
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Superelevation

The minimum acceptable superelevation rate is 0.02 foot per foot. The
Department suggests a maximm superelevation rate of 0.3 foot per foot.

The length of a superelevation runoff should vary from a maximum of
approximately 100 feet for high superelevation rates to a minimm of approxi-
mately 10 feet for low superelevation rates.

Horizontal and Vertical Clearances

The recommended minimum width of a one-way bicycle lane, considering
maneuvering distances is 4 feet, while 3.5 feet is the absolute minimum. A
two-lane bikeway pavement should be 8 feet wide with a total horizontal
clearance of 12 feet.

A widening of the pavement of up to 2 feet is suggested on curves with a
radius of less than 50 feet where the design speed is 10 miles per hour or
greater.

For bridges and tumnels, the Department recommends a 10-foot width due to
the confining nature of these structures. A vertical clearance of 10 feet is
desired on all structures.

Drainage

For bicycle trails, a surface with a trangverse slope of 0.250 to 0.375
inches per foot is recommended by the Department and the AASHTO Guide. Even
though several states found a ditch section 1 foot wide and 1 foot deesp with
2:1 side slopes sufficient, drainage should be evaluated on an individual basis
for each bikeway project. For bicycle lanes and shared roadways, existing
drainage systems are normally satisfactory except for grate covers of stom
drains which might have to be modified.

Pavement Design

Construction specifications for the paving of bikeways are much the same



as the construction specifications for asphalt or concrete sidewalks, driveways
or light-duty roads. Gravel, dirt, clay, grass or turf surfaces are rarely
feasible because of their innate instability. The Department recommends asphalt
or concrete surfaces. Other less expensive alternatives are a 3'-4" aggregate
base of gravel, crushed stone or slag topped with a 1%'"-2" regular asphalt

surface or a 4" lime-treated subbase topped with a 2" rich asphaltic concrete
surface.

Cross Sections

A. Trails

Independent Right-of-Way - The desirable trail width is 4 feet for one-
way and 8 feet for two-way bicycle operation. The trail is on its own right-of-
way and is for the exclusive use of bicycles.

Within Existing Highway Right-of-Way - The desirable trail width is 4
feet for one-way and 8 feet for two-way operation with separation of 20 feet
(minimm) or 30 feet (desirable) between the highway and the bikeway. If this
separation is less than 4 feet, installation of a barrier may be in order.

Shown in Figure 2 is a typical bicycle trail.

B. Lanes

Between Parking Lanes and Travel Lanes - A bicycle lane 3.5 to 4.0
feet wide should be utilized with 1.0-foot wide striping on either side of the
bikeway.

Overlayed Shoulder - A bicycle lane 3.5 to 4.0 feet wide with a 1.0-
foot stripe separating the bicycle lane and the highway plus a 1.0-foot shoulder
might be utilized when there is a minimm shoulder width of 6.0 feet.

Elevated Above Roadway - A bicycle lane may be raised several inches
above the vehicular traffic lanes. This is similar to a sidewalk where the

curb thus acts as a separator.
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Roadway Width - Parking conditions influence the required roadway

widths for bicycle lanes as follows:

RECOMMENDED ABSOLUTE
1. Parking Both Sides 52 Feet 47 Feet
2. Parking One Side 43 Feet 38 Feet
3. No Parking 34 Feet 29 Feet

Shown in Figure 3 is a typical bicycle lane.
C. Shared Roadways
On a shared roadway, only signing is used to distinguish the bike
route from any other road or street. Since the lanes on a shared roadway are
not specified for the exclusive use of either bicycles or motor vehicles,
moderate vehicle speeds and adequate sight distance is essential.
Parking conditions influence the required roadway widths for shared

roadwvays as follows:

RECOMMENDED ABSOLUTE

MINIMOM WIDTH MINIMOM VIDTH
1. Parking Both Sides 44 Feet 44 Feet
2. Parking One Side 34 Feet 32 Feet
3. No Parking 24 Feet 20 Feet

Shown in Figure 4 is a typical shared roadway.
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TYPICAL BICYCLE TRAIL

o

FIGURE 2

TYPICAL BICYCLE LANES CONSTRUCTED ON OVERLAYED SHOULDERS

FIGURE 3

il



TYPICAL SHARED ROADWAY

FIGURE 4



TRAFFIC CONTROLS

At-Grade Intersections

The number and severity of conflicts between motorists, bicyclists and
pedestrians is far greater at intersections than at other locations; thus, ut-
most care must be taken in designing intersections which are to accommodate
bicycle traffic. Existing at-grade street intersections must be designed using
channelization consisting of some form of striping or marking which clearly
delineates the path bicycles must take in crossing intersections. It should be
emphasized that the efficiency of various at-grade intersection designs depends
to a large extent on bicyclists and motorists staying within their defined
right-of-way.

The Virginia Department of Highways and Transportation has developed
typical channelization layouts for bicycle lanes carried through intersections
on roadway where parking is either permitted or prohibited and for a bicycle
trail crossing a street or highway between intersections. These layouts are
depicted in Figures 5 through 7. As more bikeways become operational, ex-
perience will be acquired to facilitate the development of additional standards.

Grade-Separated Crossings

The most efficient way to prevent conflicts between bicyclists and
motorists at intersections is to provide grade separation. Grade separations
must be considered whenever ‘a bikeway crosses a highway with full access control
or where a combination of vehicular/bicycle volumes and speeds dictates such a
facility. In grade-separated crossings, bicyclists' requirements with respect
to grade, turning radius, width, superelevation and speed, as well as the grade
profiles on structure approaches, must be considered.

The selection of an overpass or underpass depends primarily on individual

site characteristics and economic considerations. For bikeway overpasses, key
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TYPICAL CHANNELIZATION FOR BICYCLE LANES
CARRIED THROUGH INTERSECTION ON ROADWAY
WHERE PARKING IS PERMITTED '

I ! I ONLY
BIKE

25°-50

0.5 zo'/.. "\05—20' 05-20 l . 05-20"'
18 11
18 i1
1 1 T 1
1z 1 I ki
-‘I.l--?- . . "lll’-?
T 1 1

05-20' . . 05-20° o,s-z.o'\‘. .Jos 20

NOTE:
BIKEWAY PAVEMENT
MARKINGS AND MESSAGES

.
e

SHALL BE WHITE REFLEC-
‘1“0 TORIZED.

w

z w
: 1 :
- ) o
o w
z 2
f T
a S

| |l f— 10'-12 ——q] | p—o'—f
T ~ \ \,
3.5'-4.0'

FIGURE 5



TYPICAL CHANNELIZATION FOR BICYCLE LANES
CARRIED THROUGH INTERSECTION ON ROADWAY
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TYPICAL CHANNELIZATION FOR BICYCLE TRAIL
CROSSING STREET OR HIGHWAY BETWEEN INTERSECTIONS
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considerations are width of roadway and the grade differential at which it is
spanned, while those for underpasses are groundwater conditions and the pre-
sence of underground utilities.

Crossing of Highway Bridges

Although bridges are a small portion of a bikeway, they exhibit special
safety problems to the bicyclist.

There are four ways a depression or obstruction can be spanned by a bike-
way which parallels a highway bridge. They include:

1. Using an existing bridge if of sufficient width,

2. Widening an existing bridge if it has a concrete or steel barrier
adjacent to the edge of the traveled roadway,

3. Providing a cantilevered platform on each side of an existing bridge
structure for bicyclists, and

4. Constructing a separate bikeway bridge away from the highway bridge.
Traffic Signszls

In some instances, it may be necessary to modify existing traffic control
devices to insure the safe and efficient flow of bicyclists, pedestrians and
motor vehicles. Some of the modifications to traffic signals might include:

1. Providing detectors sensitive to bicycles (such as the push-button
type),

2. Providing an increased amber phase to allow bicyclists to clear the
intersection,

3. Providing an all red phase to allow bicyclists to clear an intersec-
tion, and

4. Providing additional signal phases and signal heads to control motor
vehicle, bicycle and pedestrian movements.

The effectiveness of utilizing any of these alternatives must be made on an

individual basis at each signalized intersection.

Signs

Signs and pavement mafkings supplement the geometric design of bikeways and
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highways by adding to the safety and efficiency of these transportation facili-
ties. Bikeway signs must be standardized to provide universal comprehension
and understanding by bicyclists and motorists alike. Signs consist of three

general types which include:

1. Regulatory signs which inform motorists amd bicyclists of traffic laws
or regulations,

2. Warning signs which are used when it is deemed necessary to warn
motorists or bicyclists of hazardous situations, and

3. Guide signs which direct motorists or bicyclists along a route to a
destination.

The Virginia Department of Highways and Transportation has adopted as
standard signs for bikeways the signs that are presently prescribed in the

Manual on Uniform Traffic Control Devices published by the U. S. Department of

Transportation. These designated signs are represented in Figure 8.

The Virginia Department of Highways and Transportation has also adopted
special bikeway signs which are to be included in the Virginia Manual of Uni-
form Traffic Control Devices. These designated signs are depicted in Figure 9.

The "Standard" and '"Special" bikeway signs mentioned are intended to be
utilized in addition to the signs presently contained in the Virginia Manual
where applicable.

Since unconstrained bicycle speeds on level grades average 10 miles per
hour as compared to over 30 miles per hour for motor vehicles on surfaced
streets, it is urged that guide signs which relate specifically to bicyclists
be more closely spaced than comparable signs required for automobile traffic.
Sign locations‘would depend upon the nature of the bikeway route, conflict
points and other decision points.

All signs directed toward motorists should be reflectorized for adequate
nighttime visibility. The illumination of individual bicyclist directed signs

b1, bikewayé may be required as the situation demands, depending upon the anti-



cipated nighttime usage and the adequacy of existing illumination in the

vicinity of the sign.
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STANDARD BIKEWAY SIGNS
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SPECIAL BIKEWAY SIGNS
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Pavement Markings

Markings have definite function to perform in the proper scheme of traffic
control. They may:

1. Serve to channelize bicyclists into exclusive bicycle lanes,

2. Delineate crossings where bicyclists cross roadways, or

3. Convey certain regulations or warnings to both bicyclists and
motorists.

1arkings are particularly effective on upgrades where bicyclists, preoccupied
7ith pedaling efforts, tend to look at the pavement.

Pavement markings are particularly important for proper channelization of
:raffic on bicycle lanes. Outside of intersections, longitudinal pavement mark-
(ng lines for bicycle lanes should consist of a solid white reflectorized line
.2 inches in width. Within intersections, a white reflectorized line, 12 inches
n width consisting of short segments two feet in length separated by gaps of
'wo feet, should be utilized to delineate crossings. Solid longitudinal pave-
ient marking lines should terminate one foot upstream from a stop bar and resume
me foot downstream from the outside edge of a pedestrian crossing zone. Dotted
ines should be utilized within intersections. They should not, however, in-
ersect stop bars or crosswalk lines. Channelization layouts depicting these
arkings are shown in Figures 5 through 7 accompanying at-grade intersections.

A variety of pavement messages might be used as markings to regulate,
uide or warn bicyclists. They include: '"STOP'; "YIELD'; "YIELD AHEAD'; "BIKE
OUTE'" ; "BIKE WAY"; "PED XING'; "SLOW'; "BIKE ONLY'; and right, left or straight
hrough arrows.

The Department recommends the "BIKE ONLY' white pavement message for bi-
ycle lanes to advise motorists that bicycles are the only through traffic
llowed on the bicycle right-of-way. As a minimum, this message should be lo-

ated on the downstream side of intersections where bicycle lanes intersect



cross streets, This message should be contained within the longitudinal lines
defining the bicycle lane by having a minimm overall width of three feet.
Elongated lettering can frequently be effectively utilized with this type of

pavement marking.
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VIRGINIA COMMISSION OF OUTDOOR RECREATION

The results of the Virginia Commission of Outdoor Recreation's survey pub-
lished in May, 1973 produced support for 3,570 miles of bikeways in 1972 and
4,560 miles of bikeways by 1980. These mileages were predicted based on a total
of 1,300 personal interviews in the state's 1l outdoor recreation planning dis-
tricts.

The same study also showed that bicycling is the most popular outdoor
recreational activity for Virginians in terms of a participation rate per capita
and that bicycling is the most widely distributed of all of Virginia's outdoor

recreational activities. This means that bikeways will be the most used of

all outdoor recreational facilities.

VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION

To supplement information regarding the desire for bikeways and to implement
the provisions of the bikeway resolution passed by the 1973 General Assembly, the
Department developed and distributed a bikeway questionnaire to officials in each
of the state's 64 municipalities having a population larger than 3,500 and to all
of the Commonwealth's 95 counties, as well as to those officials affiliated with
various federal and state parks and wildlife refuge areas. Based on a 100%
response, the following information was obtained:
1. Bikeways for recreational purposes were considered feasible by officials
of 67 counties and 48 municipalities representing 4,110,000 persons, or
86 percent of the state's 1972 population.

2. Bikeways for commuting purposes were considered feasible by officials
of 20 counties and 25 municipalities representing 2,772,000 persons, or
58 percent of the state's 1972 population.

Information submitted on the questionmnaire indicated that as of September,

1973, there were 97 miles of existing bikeways and 399 miles of bikeways which
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were either planned or under construction. Even though a majority of the
Commonwealth's municipalities and counties consider bikeways to be feasible, the
development of bicycle facilities does not meet the Commission of Outdoor Re-
creation's estimate of 3,570 miles for 1972 or 4,560 miles by 1980. These exist-
ing bikeways were under the jurisdiction of 14 different municipalities, six
different counties and 13 different government agencies. The bikeway question-
naire also revealed that 36 of the state's 64 municipalities in excess of 3,500
population and 33 of the state's 95 counties, or a total of 69 of the Common-
wealth's 159 municipalities and counties, had a strong interest in bicycling.

The increased popularity of bicycling influences the feasibility of estab-
lishing bikeways in the Commonwealth, with the percentage of bicycle users in-
creasing from 20 percent in 1960 to approximately 60 percent in 1980, and
bicycle sales expanding from spproximately 317,000 units in 1972 to more than
500,000 units in 1980.

Statistics from 1969 through 1972 indicate there was a total of 2,955 bi-
cycle-motor vehicle accidents, of which 654 occurred in 1969, 718 in 1970, 743
in 1971 and 840 in 1972.

Envirommental concerns such as fuel conservation, noise pollution and air
pollution emhance the feasibility of establishing bikeways in the Commonwealth.
?ederal directives related to the development of bikeways are also being promul-
zated by the Enviroomental Protection Agency.

Responses from municipal and county officials, the existing deficiency in
:atisfying the forecasted demand mileage for bikeways, an increasing number of
icycle users and bicycle sgales, a possible reduction of bicycle-motor vehicle
ccidents and envirommental considerations all substantiate the feasibility of
roceeding with the development of bikeways in the Commonwealth of Virginia. All

f these factors must be considered as bikeway plamning begins at the local



level. Further, extreme care in bikeway planning must be taken to balance the
use of the facility with the construction cost and to minimize maintenance costs

and responsibilities.

COST OF BIKEWAYS

A number of varying factors are involved in the cost of establishing bike-
ways. The average cost per mile of one section may deviate significantly from

the average cost of agnother section, as shown in Table 4.

TABLE 4
UNIT BIKEWAY CONSTRUCTION COSTS IN VARIOUS STATES
Type of Cost Per Mile
Bikeway Facility Source Couments (Excludes R/W)
Bicycle Trail Oregon Including some grade $38,350-$52,500
separation structures
Oregon Excluding grade $23,300
separation structures
Arlington Co., $ 8,000-$14,000
Virginia
Bicycle Lanes Oregon With only signing & $ 600
striping required
Oregon Including barriers $ 9,000
Shared Roadway Portland, Oregon $ 260
Arizona $ 1,010
Portsmouth, Va. $ 400
Not Specified Florida Study $10,560-$14,080
Construction of Maryland Study $26,400
Pavement Structure
Only

The Department has developed design standards for typical bicycle trails,
lanes and shared roadways, with the cost estimates on a per-mile basis using

1972 construction prices. These cost estimates are summarized in Table 5.
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TABLE 5
VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION
UNIT COST ESTIMATES FOR
TYPICAL BICYCLE TRAILS, LANES AND SHARED ROADWAYS

Description Cost Per Mile
Bicycle Trail Two-Way $38,250

(Separate from Roadway)

Bicycle Trail Two-Way $38,250
(Adjacent to Roadway)

Bicycle Lanes $ 2,280
(Between Parking Lane & Travel Lane)

Bicycle Lanes $ 1,420
(Between Travel Lane & Edge of Road)

Bicycle Lanes $72,350
(Elevated Above Roadway with Curb
& Gutter & Drainage Structures)

Bicycle Lanes $12,180
(Overlayed on Roadway Shoulder)

Shared Roadway $ 950

The average cost for bicycle lanes is estimated to be $10,000 per mile. The
:08t for a bridge structure with a ten-foot horizontal clearance is $485 per
.inear foot. It is emphasized that these estimates are to be used only as a
uide. The current economic situation in this country has so disrupted conm-
truction and maintenance operations that any cost estimates must be considered
ighly variable.

As an exsmple of the potential bikeway funding involved, cost estimates have
een prepared to illustrate the costs of constructing the facilities suggested
a the study of the Virginia Commission of Outdoor Recreation. In order to
lassify types of bikeways, the following assumptions of typical usage have been
:ilized:

1. Fifty percent of all bike trips are for recreation putﬁoses and 50 per-
cent are for commiting purposes. '



2. Bicyclists on recreational trips will need the following percentages of
the total bikeway mileage: Bicycle Trails-60 percent; Bicycle Lanes-10
percent; Shared Roadway-30 percent.

3. Bicyclists on commuting trips will need the following percentages of
the total bikeway mileage: Bicycle Trails-10 percent; Bicycle Lanes-
60 percent: Shared Roadway-30 percent.

Using these assumptions and the unit costs for bikeways developed by the

Department based on 1972 construction prices, the total costs to satisfy the

Commission of Outdoor Recreation's bikeway mileages for 1972 and 1980 are shown

in Table 6.
TABLE 6
COMMONWEALTH OF VIRGINIA
TOTAL BIKEWAY MILES AND CONSTRUCTION COSTS
Cost 1972 1980
Type Bikeway Per Mile Miles - Cost Miles - Cost
Trail $38,250 1,250 mi. $47,812,500 1,596 mi. $61,047,000
Lanes $10,000 1,250 mi. $12,500,000 1,596 mi. $15,960,000
Shared Roadway $ 950 1,070 mi. $ 1,016,500 1,368 mi. $ 1,300,000
TOTALS : 3,570 mi. $61,329,000 4,560 mi. $78,307,000
WEIGHTED COST: $17,200

The aforementioned costs do not include right-of-way expenses or annual
maintenance costs. It is anticipated that the necessary properties would be
owned and/or provided by the appropriate state, county or municipal govermment.

No deduction was made for nearly 100 miles of bikeways which are opera-
tional in the state, since it is anticipated that these facilities may have to
be modified to conform to the bikeway standards presented in this report.

An inflationary economy will increase the overall cost of the program each
year that construction of bikeway facilities is deferred.

One parameter which indicates the presence of inflation in the Commonwealth
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is the composite index for comstruction costs. The base year for computing this
index is 1967. The index for that year is considered to be 100. In 1972, this
index was 166.2, and in 1973, it increased to 177.5. If the economy follows
this inflationary trend, the composite index may surpass 300.0 by 1980 based on
forecasted annual increases utilizing the expertise and judgment of officials
within the Department. This inflatiomary trend is depicted in Figure 10.

Figure 11 illustrates the projected devaluation of a construction dollar
based on this forecasted rate of inflation. Thus, a 1972 dollar would have the
purchasing power of 53 ceats in 1980. Furthermore, the weighted unit comstruc-
tion cost for bikeways will increase 87.8 percent from $17,200 per mile in 1972
to $32,300 per mile in 1980.
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VIRGINIA DEPARTMENT OF HIGHWAYS

AND TRANSPORTATION

COMPOSITE INDEX FOR HIGHWAY CONSTRUCTION COST
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VIRGINIA DEPARTMENT OF HIGHWAYS
AND TRANSPORTATION

FORECASTED IMPACT OF INFLATION
ON THE CONSTRUCTION DOLLAR
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FIGURE 11
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INTRODUCTION

Financing is of paramount importance in the development of bikeways 1if
their planning, design and construction is to become a reality for the two to
three million bicycle users in Virginia. The approximate cost to construct the
1980 forecast for 4,560 miles of bikeways is $78,307,000, exclusive of any
right-of-way expenses and annual maintenance costs. In funding such a large
expenditure, it is pertinent to:

1. Review the status of existing programs which may have monies available
for bikeways,

2. Discuss the use of highway funds to plan, design and construct bicycle
facilities, and

3. Evaluate the feasibility of using alternate sources of funding includ-
ing a motor fuel tax, general funds, revenue sharing funds, general
obligation bonds, a bicycle excise tax, bicycle registration and
licenging fees or a combination of funding sources to develop bicycle
facilities

In evaluating the feasibility of using various funding alternatives, sta-

tistics regarding bicycle sales and bicycles in use must be utilized. These
forecasts have been initially tabulated on a yearly basis from fiscal year 1960-
61 through 1979-80. Taﬁle 7 briefly illustrates the long-term growth trends of
bicycle sales and bicycles in use.

TABLE 7

ESTIMATED GROWTH TRENDS
FOR BICYCLE SALES AND USE IN VIRGINIA

Bicycle Sales

in Virginia Bicycles
Fiscal Year Units in Uge
1960-61 87,000 544,000
1964-65 125,000 737,000
1969-70 161,000 1,121,000
1974-75 397,000 1,641,000
1979-80 497,000 2,354,000
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STATUS OF EXISTING PROGRAMS

Officials in federal and state agencies were contacted to determine the
railability of any monetary resources in their existing programs <hich might
:» utilized to plan, design, construct or maintain bikeways in Virginia, and
ilereby diminish the necessity of establishing new bikeway funding programs.
i1e results of this survey are briefly summarized in Table 8.

TABLE 8
STATUS OF EXISTING PROGRAMS

BIKEWAY DEVELOPMENT

MAY ASSIST HAS ASSISTED
AGENCY OBJECTIVES FINANCIALLY FINANCIALLY
.rginia Department of
mservation and Economic
'velopment
Division of Forestry To encourage multiple X X
use of forest re-
sources
Division of Parks To establish outdoor X X
recreational use of
natural resources
rginia Commission of The creating and putt- X
itdoor Recreation ing into effect a long-
range plan for acquisi-
tion and development of
a comprehensive system
of outdoor recreation
facilities.
rginia Department of Existing Bikeway X X
ghways and Transporta- Program
on
palachian Regional Appalachian Develop- X
mmission ment Highway System &
Appalachian Local
Access Roads
S. Department of Urban Renewal Projects X

using & Urban Develop-
nt, Community Develop-
nt



TABLE 8 (CONT.)
STATUS OF EXISTING PROGRAMS

BIKEWAY DEVELOPMENT
MAY ASSIST HAS ASSISTED

AGENCY OBJECTIVES FINANCIALLY  FINANCIALLY
U.S. Department of
Interior
Bureau of Outdoor Outdoor Recreation - X
Recreation Acquisition and De-
velopment ; Outdoor
Recreation - State
Planning and Finan-
cial Assistance
National Park - .~ Historic Preserva- X X
Service tion Grants-in-Aid
+  Program; To develop
at Colonial National
Historical Park a
bikeway from Williams-
burg to Yorktown, Vir-
ginia
U.S. Department of Watershed Protection X
Agriculture, Soil and Flood Prevention
Conservation Service Program
U.S. Department of
Transportation
Federal Highway .  Federal-Aid Highways X X
Administration Emergency Relief;
" Federal-Aid Highway
Act of 1973
National Highway © State & Community X
Traffic Admini- Highway Safety
stration ‘
Tennessee Valley Water Resources , X
Authority Development
Envirommental Pro-  Air Pollution X
tection Agency - Control Program
: Grants



The aforementioned table shows that 10 governmental agencies have programs
which may assist in the development of bikeways, but only two state agencies
(the Virginia Department of Conservation and Economic Development and the Vir-
ginia Department of Highways and Transportation) and two federal agencies (the
U.S. Department of Interior and the U.S. Department of Transportation, FHWA)
have participated financially in the development of bikeways in Virginia in the
past.

In most of the programs, bikeways must be constructed in conjunction with
other capital improvements. The U.S. Department of Transportation is the only

agency which has authorized the additional use of current funds to construct

bikeways.

FUNDING ALTERNATIVES

Highway Funds

The diversion of highway funds represents one method to finance the de-
velopment of bikeways in the Commonwealth of Virginia. Information from all
states regarding bikeway funding indicated that five states (California, Mary-
land, Michigan, Oregon and Washington) have enacted legislation using highway
funds to finance bikeways.

Virginia also uses highway funds to construct bikeways although a specific
amount for bikeways is not allocated. Bikeways are incorporated into highway
rojects when officially requested by local govermments; when they are part of
an approved bikeway plan; and when the costs of the bikeways are absorbed into
the total project cost. Local participation in funding is encouraged by in-
:orporating bikeways in this manner, thus resulting in realistic development of
:onstruction projects which represent local investment and the interest of

:lected officials. Local participation amounts to 15 percent of total cost in



cities and towns over 3500 population. In a county's secondary road system,
bikeways can be provided with local funding of 100 percent of the additional
right-of-way costs. Primary projects are funded by the Department.

Virginia's highway funds are projected through 1980 assuming there is no
increase in existing tax levies, no new programs providing additional revenues
and that fuel tax revenues grow at a slower rate due to the fuel shortage.
These figures are shown in Table 9.

TABLE 9
VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION
PROJECTED REVENUE

(LESS INTERSTATE FEDERAL-AID)
($1,000's)

1975-76 1976-77 1977-78 1978-79 1979-80

Net State Revenue $326,625 $331,379 $336,444 $341,885 $347,770
for Highways

Mass Transit - Acts 11,600 11,600 11,600 11,600 11,600
of 1974

Federal-Aid (Less 56,128 56,128 56,128 56,128 56,128

Interstate Federal-Aid)
Projected Revemue $394,353 $399,107 $404,172 $409,613 $415,498
(Less Interstate Federal-Aid)

The Federal-Aid Highway Act of 1973 permitted states to divert not more
than $2,000,000 per fiscal year in Federal-Aid Highway Funds for independent
bikeways or walkways. The State Highway and Transportation Commission is using
limited amounts of both federal and state funds for the comstruction of bikeways
such as the bikeways being constructed along Arlington Boulevard in Arlington
County.

Motor Fﬁel Tax
If the current state gasoline tax of 9 cents per gallon were increased as

much as ¥ cent or % cent per gallon to fund the development of bikeways, the
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additional revenues would be $34,653,000 or $69,306,000, respectively, by 1980.

Projected revenues from the increased gasoline tax by fiscal year are shown in

Table 10.
TABLE 10
PROJECTED REVENUES (1,000's)
FROM INCREASED GASOLINE TAX RATES
FUEL TAX FISCAL YEAR
INCREASE 1975-76  1976-77 1977 78  1978-79  1979-80 TOTAL

¥¢ Per Gallon §$ 6,658 §$ 6,792 $ 6,928  $ 7,067 § 7,208  $34,653

¢ Per Gallon $13,316 $13,584 $13,856 $14,134 $14,416 $69,306

If Virginia were to raise its gasoline tax for the sole purpose of financ-
ing bikeways, it would be establishing a precedent except for Maryland which
raised its gas tax to 9 cents per gallon to finance all types of highway im-
provements, including bikeways. Other states are funding bikeways with gas tax
rates no higher, and in some cases lower, than Virginia's.

General Fund Revenues

General fund revenues represent a reasonable financial alternative for the
development of bikeways. Even though general fund revenues have not been
utilized to fund bikeways, they have been used by various agencies and local
units of government to finance the development of various transportation facili-
ties and programs in the Commonwealth. The use of these general fund revenues

is summarized in Table 11.
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TABLE 11
GENERAL FUND APPRCPRIATIONS
FOR TRANSPORTATION FACILITIES

General Fund Appropriation

Agency or Program 1968-70 through 1974-76 Biennium
Virginia Port Authority $53,582,850
Virginia Airports Authority 32,000
Washington Metropolitan Area
Transit Commission 742,525
Northern Virginia Transporta-
tion Commission ’ 2,800,000
State Corporation Commission
(Division of Aeronautics) 3,679,145
$60,836,520

With this broad dispersion of expenditures among various agencies, it is
appropriate to consider usiﬁg general funds to assist in the development of
bi.cy_cle facilities which would be beneficial to citizens residing in all regions
of the Commonwealth.

Two major sources of revenue for the state's general fund are the income
tax on individuals and the sales and use tax. In the Governor's budget sub-
mitted to the General AssemBly on January 9, 1974, it is estimated that these
two sources of income would ‘provide 39.0 percent and 25.8 percent respectively
of the state's total general fund revenues during the 1972-74 biennium.

Since the implementation of the retail sales and use tax on September 1,
1966, estimated net revenues collected from the sale of bicycles have increased
significantly. These estim#ted revenues and their distribution into the state's
general fund in accordance with the legal statutes of the Commonwealth are de-

picted in Table 12.
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TABLE 12

ESTIMATED SALES TAX REVENUES
GENERATED FROM THE SALE OF BICYCLES

Net Tax Revenues
Sales Deposited
Bicycle Sales Tax into State's
Eiscal Year Units Dollars Revenue General Fund
1966-67 126,000 $ 7,560,000 $ 225,000 $ 75,000
1967-68 165,000 9,900,000 295,000 98,000
1968-69 168,000 10,080,000 400,000 200,000
1969-70 161,000 9,660,000 383,000 191,000
1970-71 181,000 10,860,000 431,000 215,000
1971-72 260,000 15,600,000 619,000 309,000
1972-73 339,000 20,340,000 808,000 404,000
1973-74 372,000 22,320,000 886,000 441,000
1974-75 397,000 23,820,000 946,000 473,000
1975-76 421,000 25,260,000 1,002,000 501,000
1976-77 440,000 26,400,000 1,048,000 524,000
1977-78 459,000 27,540,000 1,094,000 547,000
1978-79 478,000 28,680,000 1,138,000 569,000
1979-80 497,000 29,820,000 1,184,000 592,000
TOTALS
FY 66-67 2,169,000 $130,140,000 $ 4,993,000 $2,406,000
thru 74-75
FY 75-76 2,295,000 $137,700,000 $ 5,466,000 $2,733,000
thru 79-80
FY 66-67 4,464,000 $267,840,000 $10,459,000 $5,139,000
thru 79-80

Advantages in using general funds for bikeways include:

1. Appropriating sales tax revenues from the general fund would provide
bicyclists with a direct return on the money they have paid into the
general fund.

2. Having a long-term source of funding provided, monies are appropriated
each biennium.

3. No interest charge is payable.
4. A broad cross section of the public shares in the financing of bikeways.

5. General funds represent a prime source of funding for municipalities and
counties to participate in the development of bikeways.

6. Funds could be established for the Commission of Outdoor Recreation to



fund recreational bikevays.
Disadvantages in using general funds to finance bikeways include:

1. General fund appropriations for bikeways would have to compete with
other programs each bienmnium to obtain funding.

2. Sufficient monies may not be available in the general fund to finance
recreational bikeways. For example, if $78,307,000 were expended be-
tween fiscal years 1975-76 and 1979-80 to develop 4,560 miles of bike-
vays, the average annual expenditure would be $15,661,000 per year.

3. In an inflationary economy, limited financial appropriations could
lengthen the period of time to comstruct the necessary facilities and
thereby increase the overall cost of the bikeways.

The use of general funds to finance the development of bikeways merits
serious consideration in view of the sales tax payments by purchasers of bi-
cycles, the increasing popularity of bicycling and the current practice of uaipg
general funds to finance certain other transportation programs. A minimm
appropriation might be $547,000 per fiscal year based on sales tax payments
paid by bicyclists into the general fund. A maximum appropriation might be
$15,661,000 per fiscal year between 1975-76 and 1979-80, which would allow
development of 4,560 miles of bikeways.

Revenue Sharing Funds

Federal revenue sharing funds as established by the State and Local Fiscal

Assistance Act of 1972, more commonly known as Revenue Sharing, might be used for

a variety of expenditures, including:

1. Ordinary and necessary maintenance and operating expenses for public
transportation, including transit systems and streets and roads.

2. Ordinary and necessary capital expenditures. (Correspondence from the
Office of Revenue Sharing in Washington, D. C. indicated that revenue
sharing monies can be used by the state or local units of govermment
to design, construct or maintain bikeways)

The State and Local Fiscal Assistance Act of 1972 covers seven entitlement

periods running from January, 1972, through December, 1976. The federal revenue

sharing funds that might be distributed to the state and local units of govern-
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ment in the Commonwealth on a fiscal year basis are tabulated in Table 13.

TABLE 13
COMMONWEALTH OF VIRGINIA

DISTRIBUTION OF FEDERAL REVENUE SHARING FUNDS TO STATE & LOCAL GOVERNMENTS

State Government

Federal Revenue

Local

Governments

Fiscal Federal Revenue Sharing Fund Federal Revenue

_Year Sharing Fund Interest __Sharing Fund Total
1972-73 $ 44,148,950 $1,026,640 $ 88,297,900 $133,473,490
1973-74 39,870,740 3,000,000 79,741,480 122,612,220
1974-75 40,300,000 1,000,000 80,600,000 121,900,000
1975-76 41,000,000 1,100,000 82,000,000 124,100,000
1976-77 32,900,000 855,400 65,800,000 99,555,400
Total $198,219,690 $6,982,040 $396,439,380 $601,641,110
Average $ 39,643,938 $1,396,408 $ 79,287,876 $120, 328,222
Per

Fiscal

Year

With the State and Local Fiscal Assistance Act of 1972 expiring after
Jecember, 1976, revenue sharing funds will not be available to supplement the
itate's general fund unless the Act is extended by new federal legislation.

reneral Obligation Bonds

If general obligation bonds were used to finance bikeways, several Con-

titutional requirements must be satisfied.
1. The size of an individual debt when added to the debts issued during
the three previous years cannot exceed 25 percent of 1.15 times the
average annual tax derived from taxes on income and retail sales.

2. The total aggregate debt cannot exceed 1.15 times the average annual
tax derived from taxes on income and retail sales.

3. Full faith and credit obligations of the Commonwealth are required to

be approved by the General Assembly and the voters of Virginia in a
statewide bond referendum.

Using tax data from fiscal years 1971, 1972 and 1973, the Commonwealth's

ebt ceiling as of June 30, 1973, could not exceed $205,988,978 for a single



bond 1issue or $820,395,591 for all outstanding bond issues.

The Comnission of Outdoor Recreation proposed to issue an $84,000,000 bond
issue to finance the Virginia Outdoors Plan. If this bond issue, which failed
to reach the floor of the 1974 Legislature for a vote, is reconsidered and
passed at a later date, the state's total indebtedness of January 1, 1974,
would increase from $290,300,000 to $374,300,000. With no other bonds issued,
the Commonwealth's total indebtedness would be $446,095,091 less than the legal
ceiling. Thus, there is considerable financial latitude in satisfying the
state's Constitutional debt requirements if general obligation bonds were used
for bikeways.

Assuming general obligation bonds were issued for a twenty year period with
5 percent interest, the costs would be as depicted in Table 14.

TABLE 14
ESTIMATED COST OF GENERAL OBLIGATION BONDS FOR BIKEWAYS

Annual Principal Total Principal
Bond Issue Plus Interest Charges Plus Interest Charges
$ 1,000,000 $80,243 Per Year $1,604,860
$78,307,000 $6,284,000 Per Year $125,680,000

Benefits in using general obligation bonds for the development include:

1. A direct indication of citizen and voter interest is attained through
a referendum.

2. With bond monies in a separate trust fund, competition with other
capital improvement programs for monetary grants is eliminated and
prospects of completing the bikeway program are enhanced.

3. With sufficient monetary resources available, construction contracts
can be awarded sooner, thereby combating inflationary trends in the
economy.

4. Interest charges of a general obligation bond might be offset by in-

vestigating the unused portions of the bond issue in various securities
as enumerated in Section 2.1-327 of the Virginia Code.
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Disadvantages in using general obligation bonds to finance bikeways include:

1. The payment of the principal and interest represents a fixed annual
appropriation from the general funds.

2. General obligation bonds would not provide a hedge against inflation
1f comstruction prices were to decrease or stabilize at their present
level.

3. Payment of principal and interest on the bonds would be against those
citizens' desires who did not support issuance of the bonds in the
referendum.

Other conmsiderations associated with the sale of general obligation bonds

include:

1. The issuance of this type of bond to exclusively finance bikeways
would set a precedent. In most instances, bond issues for highway
facilities are repaid with toll fees collected from highway users. By
comparison, a general obligation bond issue for bikeways would have to
be repaid with revemues from the general fund rather than with toll
fees collected from bikeway users.

2. Legislation and a simple majority of the voters approving the project

in a referendum are required if a general obligation bond issue for
bikeway is to be used.

If general obligation bonds are considered to finance bikeways, the state's
resent indebtedness, the principal and interest charges, the benefits, the

iabilities and other comsiderations should be thoroughly evaluated before pro-
eeding with this financial altermative.

icycle Excise Tax

One method to assess bicycle users for the development of bikeways would be
0 levy a statewide excise tax on all new bicycle sales. If either a 5 or 10
ercent excise tax is levied and the average sale price of a new bicycle is

ssumed to be $60, revenues would be generated as depicted in Table 15.



TABLE 15
- COMMONWEALTH OF VIRGINIA
GROSS REVENUES FROM 5 AND 10 PERCENT BICYCLE EXCISE TAX

Gross Revenue Gross Revenue
Fiscal Year From 5% Excise Tax From 10%Z Excise Tax

1975-76 $1,263,000 $ 2,526,000
1976-77 1,320,000 2,640,000
1977-78 1,377,000 2,754,000
1978-79 1,434,000 2,868,000
1979-80 1,491,000 2,982,000
Total $6,885,000 $1 3,770,000
Average $1, 377,000 $ 2,754,000

Advantages in using a bicyle excise tax are:

1.

This exclusive form of taxation could create a special monetary account
for the development of bikeways.

The purchaser of a new bicycle would be paying directly for the bike-
way system he would be utilizing.

Disadvantages assoclated with a bicycle excise tax are:

1.

A double form of taxation would exist unless the 4 perceant sales tax
were repealed.

The problems in collecting a special excise tax on a special line of
merchandige may be difficult and in all probability not feasible.

Only new bicycle owners would participate financially in the develop-
ment of bikeways and those citizens who already owned bicycles and used
the game transportation facilities would be excluded.

Revenues would be dependent on bicycle sales and fluctuate in relation
thereto. Thus, if sales were down, the ability to establish new bike-
ways or maintain existing ones might be restricted.

Bicycle Registrgtion and Licensing

Mogt registration-licensing programs have been established to assist in the

recovery of stolen bicycles and to discourage bicycle theft. However, with the

increasing demand for bikeway systems, the establishment of adequate registra-

tion-licensing fees to provide monies for the development of bikeways merits
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consideration.

Frequently, nominal fees, which cover only a portion of the administrative
expenses, are charged to register and license bicycles, with the deficit finanmc-
ed out of a municipality's or county's general fund. Thus, a compulsory state-
vide registration-licensing fee wherein the bicyclist would pay directly for
the establishment of bikeways should be evaluated.

In evaluating the collection of bicycle registration-licensing fees, the
number of bicycles that might be registered in the Commonwealth is estimated by:
1. Assuming 10 percent of the total bicycle population is comprised of

small bicycles and tricycles which would not be subject to compulsory

registration-licensing statutes.

2. Assuming 10 percent of the remaining bicycles would not be registered
in accordance with provisions of a compulsory state law.

Utilizing these asgumptions, the mumber of bicycles that would be register-

ed in Virginia is tabulated in Table 16.
TABLE 16
COMMONWEALTH OF VIRGINIA

PROJECTED NUMBER OF BICYCLES IN USE AND
BICYCLES REGISTERED AND LICENSED

Projected Number

Projected Mumber Bicycles Registered

Fiscal Year Bicycles in Use and Licensed

1975-76 1,768,000 1,432,000

1976-77 1,904,000 1,542,000

1977-78 2,045,000 1,657,000

1978 79 2,196,000 1,779,000

1979-80 2,354,000 1,907,000

Total 10,267,000 8,317,000

The Virginia Division of Motor Vehicles estimates that an administrative
cost of $2.08 per vehicle was incurred to register and license automobiles from

July 1, 1972 through Jumne 30, 1973. If the cost to register automobiles and
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bicycles is assumed to be equal, total administrative costs for bicycles are
estimated to be $17,300,000 from fiscal year 1975-76 through 1979-80.
If an annual compulsory statewide registration-licensing fee of $4 is
established, $15,968,000 in net revenue is produced as shown in Table 17.
TABLE 17
COMMONWEALTH OF VIRGINIA

REVENUES COLLECTED FR(M A COMPULSORY
$4.00 BICYCLE REGISTRATION-LICENSING FEE

Number Gross Adminigtrative Net
Fiscal Year Licensed Bicycles Revenues Cost Revenue
1975-76 1,432,000 $ 5,728,000 $ 2,979,000 $ 2,749,000
1976-77 1,542,000 6,168,000 3,207,000 2,961,000
1977-78 1,657,000 6,628,000 3,447,000 3,181,000
1978-79 1,779,000 7,116,000 3,700,000 3,416,000
1979-80 1,907,000 7,628,000 3,967,000 3,661,000
Total 8,317,000 $33,268,000 $17, 300,000 $15,968,000

Similarily, if an annual compulsory statewide registration-licensing fee of

$5 is established, $24,285,000 in net revenues is produced as shown in Table 18.

TABLE 18
COMMONVEALTH OF VIRGINIA
REVENUES COLLECTED FROM A COMPULSORY
$5.00 BICYCLE REGISTRATION-LICENSING FEE

Number Gross Adminigtrative Net
Fiscal Year Licensed Bicycles Revenues Cogt Revenue
1975-76 1,432,000 $ 7,160,000 $ 2,979,000 $ 4,181,000
1976-77 1,542,000 7,710,000 3,207,000 4,503,000
1977-78 1,657,000 8,285,000 3,447,000 4,838,000
1978-79 1,779,000 . 8,895,000 3,700,000 5,195,000
1979-80 1,907,000 9,535,000 3,967,000 5,568,000
Total 8,317,000 $41,585,000 $17,300,000 $24,285,000

To some bicyclists, it may appear exorbitant to pay a compulsory fee of $5

per year to register and license a bicycle.

Hovever, with Virginians paying an

71



average of 1.67 cents per mile in road user taxes, the tax which motorists and
bicyclists would pay on a per-mile basis would be equal when a bicyclist travel-
ed 323 miles per year, and proportionately lower for every mile the bicyclist
traveled beyond this breagk-even distance. Furthermore, using annual mileage
rates from bicycle reports published for the State of Arizona and the Cities of
Riverside, California and Raleigh, North Carolina, an average unit price of
0.883 cents per mile is attained with the $5 registration-licensing fee. Thus,
it is apparent that the average cost per mile to register and licemse a bike for
$5 compares favorably with the 1.67 cents per mile paid by the average highway
user in road user taxes.

Another comparison ig to analyze the dally costs associated with fishing
and bicycling. Dividing the $5 cost of a resident fishing license by the average
rarticipation rate of 5.6 activity-days per year produces a unit cost of 89.3
:ents per activity-day. Similarly, dividing a $5 bicycle registration-licensing
‘ee by 21.25 activity days as published in the Commission of Outdoor Recreation's
Demand Survey', produced an average cost of 23.5 cents per day. Thus, with the
ost of a bicycle license 73.7 percent less than a fishing license on an
ctivity-day basis, the collection of a $5 registration-licensing fee seems
easonable and equitable.

Besides generating funds for bicycle facilities, other benefits derived
rom a registration-licensing system include:

1. A means to assist in the recovery of stolen bicycles.

2. The opportunity to inspect bicycles for safe operating condition

3. An expeditious method to identify the bicycle or owmer, particularly
in emergencies or for the issuance of bicycle violation notices.

4. A means to recall defective bicycle equipment by manufacturers.

5. A possible planning tool to aid in the disbursement of bikeway monies
in the Commonwealth.



Disadvantages with a compulsory registration-licensing program include:

1. A significant percentage of the revenues would be used for administra-
tive expenses.

2. Bicyclists may become reluctant to abide by a compulsory registration-
licensing ordinance, particularly if they don't see bikeway facilities
developed in their ‘areas.

3. Payment of a compulsory registration-licensing fee may pose an economic
burden on some households with several bicycles to register.

The Commonwealth's existing statutes may not allow an authority to register
and license bicycles on a statewide basis. Thus, new statutes may have to be
enacted before a state agency would have the authority to register and license
bicycles.

Combination of Funding Sources

When evaluating a combination of funding sources for bikeways, it is per-
tinent to review the revenues that may be produced by various finance alterna-

tives. For fiscal years 1975-76 through 1979-80, these sums are tabulated in

Table 19.
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TABLE 19
COMMONWEALTA OF VIRGINIA
SUMMARY OF ESTIMATED REVENUES

PRODUCED BY VARIOUS BIKEWAY FUNDING AL
(FISCAL YEAR 1975-76 THRU 1979-80)

‘unding Altermgtive

[ighway Funds

lotor Fuel Tax
Increase Existing Gas Tax
¥¢ Per Gallon
Increase Existing Gas Tax
%¢ Per Gallon

eneral Fund
Minimum Appropriation
Maxdmm Appropriation
(Based on revemues deposited into state's general
fund from existing sales tax on bicycles)

evenue Sharing Funds
Deposited into state's general fund)

eneral Obligation Bonds

icycle Excise Tax
Five Percent Excise Tax
(Average Tax $3 Per Bicycle)
Ten Percent Excise Tax
(Average Tax $6 Per Bicycle)

Lcycle Registration and Licensing Fund
Net Revenue from $4 Ammual Compulsory Fee
Per Bicycle
Net Revenue from $5 Anmual Compulsory Fee
Per Bicycle

VES

Estimated Revenue

Funded on an Individ-
ual Project Basis

$34, 653,000

$69, 306,000

$ 2,733,000
$78,307,000

$78,307,000
$78,307,000
$ 6,885,000

$13,770,000

$15,968,000

$24,285,000

l) Overall cost, using 1972 comstruction prices, to satisfy 1980 demand

for 4,560 miles of bikeways.

1)

1)

(1)

A combination of funding sources might be conmsidered to produce funds for

propriate commter and recreational bikeways. Considering that commter bike-

1iys already can be constructed by the Department of Highways and Tranmsportation

t a part of a highway comstruction project, funds to support recreational bike-

iys will be needed. As an example, a minimum general fund appropriation and



a $5 bicycle registration-licensing fee produces $27,018,000 as tabulated in

Table 20.
TABLE 20
COMMONWEALIH OF VIRGINIA
REVENUES PRODUCED BY A COMBINATION OF FUNII NG SOURCES
(MINIMUM GENERAL FUND APPROPRIATION PLUS
$5.00 ANNUAL COMPULSORY BICYCLE REGISTRATION-LICENSING FEE)
Funding Source 1975-76 1976-77 1977-78 1978-79 1979-80 Total
(1,000's)

General Fund: $ 501 $ 526 $ 547 $ 569 S 592 § 2,733

(Minimm Appropriation)

Bicycle Registration

and Licensing Fund: 4,181 4,503 4,838 5,195 5,568 24,285
(Net revenue derived from

a $5 anmnual compulsory

fee per bicycle)

Total $4,682 $5,027 $5,385 $5,764 $6,160 $27,018

Advantages in using this combinagtion of funding sources for recreational

bikeways include:

1. More revenues are generated than would normsally be available from one
source,

2. Sole dependence on ome source of revemue is eliminated thereby enhanc-
ing the financial stability of the bikeway program.

3. The tax-paying public and the bicyclist, all beneficiaries of a bikeway
program, participate in the development of the facilities.

Disadvantages in using this combination of funding sources include:

1. General funds for bikeways would be in competition with requested
appropriations for other programs and may not be approved.

2. A $5 bicycle registration fee may create an economic burden on some
households.

Some reasons for not including other financial altermatives for bikeways in
the combination of funding sources are as follows:

1. With gas tax increased 2.0 cents per gallon on July 1, 1972 to finance
highway improvements, it did not seem proper to impose another fuel tax
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increase on the public for bikeways at this time.

The Department of Highways and Transportation is already funding
locally-approved commter bikeways.

Since revenue gharing funds are a monetary supplement to the state's
general fund, it seems more appropriate to consider the use of general
funds.

Interest expenses could be avoided by not issuing general obligation
bonds.

With a bicycle excise tax, a double form of taxation would exist (un-
less the present sales tax were repealed); the collection of revemues
would pose complex problems; and the assessment of such a tax would not
cover all bicyclists.

Several reasons why a combined source of funding should not be minimized

include:

1.

This financial alternative commences satisfying a portion of the desire
for bikeway facilities.

This type of funding annually reduces the difference between the bike-
vay facilities which are desired and those which are in service.

This financial alternative will ultimately satisfy the demand for
bikeway facilities provided the projected mileage demand for bikeways
is accurately forecasted.

With a combination of funding sources producing $27,018,000 in revenues

for recreational bikeways from 1975-76 through 1979-80 or an average of

35,403,600 per fiscal year, the advantages, disadvantages and other comsequen-

:es assoclated with this financial alternative merit serious considerationm.
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CONCLUSIONS AND RECOMMENDATIONS

This report provides information regarding bikeway activities in the
Commouwealth of Virginia based upon data received from the Virginia Commission
of Outdoor Recreation and from the Virginia Department of Highways and Tran-
sportation. The Department of Highways and Transportation has investigated
bikeway activities throughout the Commonwealth and in several instances, is
congtructing bikeway projects. It is immediately concluded that the differen-
tiation between recreational and commuter bikeway activities must be establish-
ed in order to appropriately spend the public funds to provide necessary and
justified bikeway facilities.

The Department of Highways and Transportation is already involved in
commuter bikeway facilities and has established guidelines relating to the fi-
nancing of bikeway facilities as a part of highway projects. It is important
to note that the Department of Highways and Transportaticn has no authority to
expend funds upon bikeways which are generally recreational in nature and would
require an independent right-of way, such as a bicycle trail. Considering this
point, this report recommends that a bikeway fund be developed and that the
Virginia Commission of Outdoor Recreation or other appropriate agency be given
the guthority to utilize local participation in the construction of recreational
bikeways. This would include all such types of recreational bicycle facilities
which cannot be funded by the Virginia Department of Highways and Transporta-
tion.

As a result, two state agencies may be involved in the bikeway development
program. It does not appear appropriate at this time for the Department of
Highways and Transportation to have the responsibility of funding recreational
projects, such as bikeways for recreational purposes, unless additional legis-

lation providing for this type of fund administration and construction authority
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is enacted.

The Commission of Outdoor Recreation is certainly concerned with bikeways,
particularly in state parks and other similar facilities. At the same time,
the Department of Highways and Transportation is working with local governments
to review local bikeway plans for adequate, safe and justifiable routings. In
all urban areas over 50,000 population throughout the State of Virginia, the
bikeway planning activities are being accomplished as a part of the continuing,
cooperative, comprehensive transportation process required by federal law.
Accordingly, bicycle plans are being incorporated into the overall transporta-
tion scheme on a regional level in each of these major metropolitan areas.
These bikeway plans are also being prepared in these areas as a result of the
emphasis on the transportation control strategies being promulgated by the
Environmental Protection Agency, and it is anticipated that these plans will be
utilized to support any requirement that EPA may enforce relative to the pro-
vision of bikeways as an alternative to reduce automobile usage.

In all respects, the planning of bikeways is a matter of local initiative
ind certainly should be undertaken by local goverrments where interest requires
iction. In this manner, local participation and arrangements for annual
1aintenance can be considered by local officials and all appropriate costs
iggregated as projects begin to take shape.

House Joint Resolution 224, which requested this study, has asked specific
uestions regarding the bikeway activities. These questions are directly

nswered as follows:

1. A statewide system of bicycle trails is not recommended at this time
due to the physical problems of establishing bicycle routes and the
complexity of identifying bicycle facilities on a statewide basis.
However, local and regional bikeway systems are much more important
and do relate directly to the average length of trip by bicycle. Con-
sequently, even though a statewide system is not recommended, all local
governments are encouraged to develop bikeways on a local and regional
basis in order to satisfy the demands within each geographic area.



2. It is not desirable to divert a specific portion of highway funds to
meet bikeway requirements. The Department of Highways and Transporta-
tion is already utilizing highway funds to construct bikeways on a
project-by-project basis as an integral part of highway construction
or improvement projects. This policy will certainly continue and will
be expanded as local bikeway facilities are developed and requests for
inclusion of bikeway facilities in specific highway construction and
improvements are made to the Department of Highways and Transportation.
At the same time, the Department of Highways and Transportation is
directly related to commter bicycle routes and is encouraging commuter
bicycle routes on projects where appropriate. However, funding for
recreational bikeways has not been established and these facilities
also need to be considered by the General Assembly.

As a result of this study, it is recommended that a Virginia Bikeway
Fund for recreational bikeway facilities be established and that the
administration of this fund be vested in an agency dealing with re-
creational activities, such as the Commission of Outdoor Recreation.
This should be utilized specifically for recreational bikeways and
should require some local matching funds in order to assure appropriate
operation and control of the facilities. Commuter bicycle routes
should continue to be financed by the Department of Highways and Tran-

sportation as a portion of the individual project utilizing highway
funds.

There are a number of specific individual recommendations which relate to
the development of bikeway activities in the Commonwealth. These are listed in
the Appendix for information purposes. Generally, recommendations of this re-
port are directed toward the establighment of a bikeway fund and the authority
to administer such a fund in an existing state agency. Additional bikeway
activities and legislative suggestions are related to operational responsi-
bilities, bicycle safety and administration of funds.

The listing of objectives and recommendations in the Appendix is provided
as a guide for full review of the problems involving the development of bike-
ways. The general conclusion of this report is that commiter bikeways can be
handled under present arrangements; however, recreational bikeways will require
funding and authorization in areas, such as right-of-way acquisition, authority
to comstruct, etc. This report, its recommendations and suggestions, is sub-

mitted to fulfill the requirements of House Joint Resolution 224 and is directed
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to serve only for general information and as a guide to the Legislature in con-
sidering the problems of the development of bikeways in the Commonwealth of

Virginia.
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APPENDIX

The information presented in this study clearly establishes the feasibility
for bikeways in the Commonwealth of Virginia on a local and regional basis. It
is appropriate to proceed with the development of a bikeway program by estab-
lishing objectives supplemented with recommendations.

The creation of specific objectives establishes a series of focal points
which might be utilized to suggest the development of bikeways in the Comeon-
wealth. The recommendations represent specific courses of action, which, 1if
implemented, provide a means to satisfy the objectives. The ensuing sections
present objectives and recommendations dealing with: Funding of Bikeways;
Planning, Design and Construction of Bikeways; Operational Responsibilities for

Bikeways; and Bicycle Safety.
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FUNDING OF BIKEWAYS

Funding is of paramount importance in the development of any transportation
‘acility. With limited budgets, and rising costs of materials and labor,
wnicipal and county govermments, as well as state agencies, have severe con-
itraints in funding the development of capital facilities and providing opera-
-ional revenues. Accordingly, a Virginia Bikeway Development Fund could be
:stablished as a trust fund, with legislation enacted by the General Assembly,
md thereby provide a means to finance the development of recreational bikeway
‘acilities in the state. 1In conjunction with the funding of bikeways, the

ollowing objectives and recommendations are presented.

OBJECTIVES RECOMMENDATIONS

To establish the sources of 1A.
revenue that might comprise a

Bikeway Development Fund for the
Commonwealth of Virginia.

The funding section of the bike-
way report discussed the status of
existing programs administered by
state and federal agencies that
might be used to fund bikeways and
discussed the possible use of new
bikeway funding programs that might
be administered by agencies of the
state government. It is recommend-
ed the General Assembly review
thege financial programs and enact
legislation to implement the use

of a ""Combination of Funding'
sources.

1B. To supplement bikeway revenues
raised at the state levels, the
agency administering the Virginia
Bikeway Development Fund should be
charged by the State Legislature
to solicit additional bikeway funds
from existing and new federal pro-
grams enacted by Congress.

To merge the available sources 2A,
of revenue for the establish-

ment of a Virginia Bikeway Develop-
ment Fund.

Legislation should be enacted by
the General Assembly to assign one
state agency the sole responsibil-
ity to administer the Virginia




OBJECTIVES

2B.

2C.

To develop a distribution 3A.
procedure for the allocation of
revenues from the Virginia Bike-

way Development Fund throughout

the Commomwealth.

RECOMMENDAT IONS

Bikeway Development Fund. Since
this fund is to be established for
recreational bikeway facilities,
the program should be developed
and adminigtered by the Virginia
Commigsion of Outdoor Recreation.
This agency would then approve
plans for local, regionel and state
recreational bikeway facilities
for implementation by local,
regional agencies and the Division
of State Parks.

Legislation should be enacted by
the General Assembly wherein more
than one agency might deposit
collected revenues into the Vir-
ginia Bikeway Development Fund.

The authorized agency for registra-
tion and licensing might deposit
revemues collected from a registra-
tion-licensing fee and a general
fund appropriation might be de-
posited directly into the trust
fund account from the Commonwealth's
General Fund.

Legislation should be enacted
vherein any unprogrammed funds in
the Virginia Bikeway Development
Fund might be deposited in various
securities to provide additional
revenues. This interest from the
investment of uaprogrammed funds
should be directed to the Virginia

Bikeway Development Fund.

To insure that bicyclists through-
out the Commonwealth have the
opportunity to see and utilige
bikeway facilities developed in
their regions, the state agency
adminigtering the Virginia Bikeway
Development Fund should devise and
utilize a formula for the distribu-
tion of bikeway funds into each
area under its jurisdiction.
Factors utilized initially in the
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OBJECTIVES

3B.
To develop a matching grant- N
in-aid program for the de-
velopment of bicycle
facilities.
To establish a list tabulat- 5A.

ing the items which might be
fully or partially funded
from the Virginia Bikeway
Development Fund.

RECOMMENDATIONS

distribution of bikeway funds might
include: population; area; bi-
cycles registered and licensed; and
bikeway needs.

Bikeway funds assigned to each area
should be distributed within the
area on the basis of local plans
and relative need without regard

to jurisdictional boundaries.

To insure local commitment to bike-
way projects and spread financial
support to more agencies of
municipal, county and state govern-
ment, the state agency administrat-
ing the Virginia Bikeway Develop-
ment Fund should develop cost par-
ticipation policies concerning the
development of bicycle facilities.

Monies from the Virginia Bikeway
Development Fund may be expended on
the following items:

(a) The costs of grading, drainage,
paving, barriers, landscaping
and structures necessary to
accommodate the number and type
of users of the facility.

(b) The cost of supplementary

facilities such as parking

facilities, bicycle storage
facilities, comfort stations.

The costs of traffic control
devices such as signs and pave-
ment markings.

(c)

The cost of fixed-source light-
ing when its use is warranted.

(d)

(e)

The costs of curb-cut ramps on
new and existing facilities.
(f) The cost of walks, barriers and
additional widths on bridges
when necessary for bikeways and
pedestrian walkways.



OBJECTIVES

RECOMMENDATIONS

(g) The cost of bikeway grade
separations when justified.

(h) The cost of right-of-way when
not publicly owned and not
possible to acquire through
other means.

PLANNING, DESIGN AND CONSTRUCTION OF BIKEWAYS

Prior sections of this report presented information with regards to:

bicycle sales; bicycles in use; the feasibility of establishing bikeways; and

the demand mileage for bikeways.

Based on this information, it is deemed

appropriate to proceed with the development of bikeways. To facilitate the

planning, design and construction of bikeways in the Commonwealth, the following

objectives and recommendations should be implemented.

OBJECTIVES

1. To initially develop local
and urban bikeway facilities
for recreational and commut-
ing purposes in local com-
munities and designated re-
creational areas.

1B.

RECOMMENDAT IONS

In planning, designing and con-
structing local and urban bikeway
systems for commuters and recrea-
tional users, the routes should be
selected by the appropriate local
officials so as to serve the in-
terests of the community.

To facilitate the planning of bike-
ways among citizens at the grass
roots level, local officials should
form committees represented by
planners, englneers, school offi-
cials, park and recreation repre-
sentatives, officials from civic
organizations and members of bi-
cycling clubs. Their designated
responsibilities would be to: deter-
mine desired routings of bikeways;
review possible locations of bi-
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OBJECTIVES

1C.
To develop regional bikeway 2A.
facilities connecting exist-
ing local and urban bikeway
systems.
2B.
2C.
To thoroughly evaluate safety 3A.

considerations in the loca-
tion, design and construction
of bikeways.

RECOMMENDAT IONS

cycle facilities as enumerated in
the body of this report; establish
priorities for the development of
bikeways within their jurisdic-
tions.

A proposed bikeway plan must be
approved by the local unit of
govermrment and the state agency
designated to administer the Vir-
ginia Bikeway Development Fund
prior to the use of monies from
this fund to construct any bicycle
facilities,

State, county and city agencies,
working with the planning, design
or construction of bikeways, should
fully cooperate with and assist
regional and local planning
authorities as part of a continuing
transportation planning process.

As plans for local and urban bike-
way systems are developed, highway
corridors and other locations
should be reviewed to evaluate
their ability to accommodate bi-
cyclists.

In the planning and design of road-
ways, consideration should be given
to the need for bikeways when
applicable.

To minimize the possibilityof
accldents between bicyclists and
motorists or bicyclists and
pedestrians, bikeway warrants, as
enumerated in the report, should

be utilized to initially select the
appropriate type of bikeway facility
(bieycle trail, bicycle lane or
shared roadway). If bicycle
volumes, vehicular traffic volumes
or speed limits are subject to
significant change in the not too
distant future, extreme care

should be utilized in selecting

the appropriate facility to mini-



OBJECTIVES

3B.

3C.

RECOMMENDAT IONS

mige the risk of bicycle-ve-
hicular collisions.

In developing shared roadways,
bicycle lanes or bicycle trails,
the suggested bikeway layouts and
design criteria enumerated in the
body of this report should be
utilized where feasible to provide
uniformity and safety for bicy-
clists who will use these
facilities in various areas within
the Commonwealth.

In selecting the location of bike-
way facilities, officlals of
municipalities, counties or other
jurisdictions should strive to de-
velop comprehensive bikeway plans
which provide contiguous routes and
minimize conflicts between ve-
hicular and bicycle traific.

OPERATIONAL RESPONSIBILITIES FOR BIKEWAYS

In addition to the planning, design and construction of bikeways, opera-

tional responsibilities are an important consideration in relation to bicycle

facilities. The following objectives and recommendations should be implemented

with regards to the operation of bicycle facilities in the Commonwealth of Vir-

ginia.

OBJECTIVES

1. Operational responsi-
bilities, related to
maintenance and enforce-
ment activities, etc.,
for bikeways, should be
established.

1A.

1B.

RECOMMENDATIONS

Cities and towvns having operational
responsibilities on their street
systems, should fulfill similar
responsibilities for bikeways lo-
cated within existing highway
rights-of-way.

Counties having operational re-
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OBJECTIVES

1C.

1D.

1E.

1F.

1G.

RECOMMENDATIONS

sponsibilities on Secondary Roads
should fulfill these responsibili
ties for bikeways located within
existing highway rights-of-way.

The federal govermment, when ful-
filling operational responsibili-
ties on roads under its jurisdic-
tion, should also fulfill these
regponsibilities for bikeways lo-
cated within existing highway
rights-of-way.

The state, when fulfilling opera-
tional responsibilities on roads
under its jurisdiction, should also
fulfill these responsibilities for
bikeways located within existing
highway rights-of-way.

Cities, towns or counties financ-
ing the construction of bikeways
outside highway rights-of-way
should assume the operational re-
sponsibilities for these bicycle
facilities.

Private firms or private individ-
uals financing the construction of
bikeways outside highway rights-of-
way should assume the operational
responsibilities for these bi-
cycle facilities.

Federal agencies financing the con-
struction of bikeways outside high
way rights-of-way should assume the
operational responsibilities for
these bicycle facilities.

BICYCLE SAFETY

Three basic elements involved with the safe operation of any transportation

item are engineering, education and enforcement. The field of engineering is

rolved with the creation of bikeways; the field of education provides informa-



tion relative to this mode of transportation; and the field of enforcement is
involved with the compliance of traffic ordinances.

An analysis of bicycle-motor vehicle accidents in a previous section of this
report revealed that a high percentage involved young people between 5 and 19
years of age and that approximately three-fourths of all the accidents were
attributable to the bicycle operator.

A comprehensive bicycle safety program must be implemented to correct this
situation. To be meaningful and have a positive influence in reducing bicycle-
motor vehicle accidents, the program should include the following items:

1. Bicycle safety

2. Public information endeavors

3. Regulation of bicycling activities

4. Regigtration and licensing of bicycles

5. Enforcement of ordinances related to bicycling

6. Appropriate legal sanctions against lawbreakers

The following objectives and recammendations should be implemented as part of a

comprehensive bicycle safety program in the Commonwealth covering all areas of

bicycling:
OBJECTIVES RECOMMENDATIONS

1. To improve bicycle ordinsnces 1A. Officials from state, county and
at the state and local levels municipal govermments should
of govermment and make them thoroughly review the provisions
enforceable and meaningful. related to bicycling as contained

in the Uniform Vehicle Code pub-
lished by the National Committee
on Uniform Traffic Laws and Or-
dinances.

1B. Officials from state, county and
municipal govermments through
legislative action should:

(a) Enact bicycle ordinances
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OBJECTIVES

RECOMMENDATIONS

To enforce state, county and
municipal laws relative to
bicycling and thereby improve
safety.

To familiarize all bicyclists
and motor vehicle operators
with the rules of the road as
they relate to bicycling.

3B.

3C.

which are in conformance with
the Uniform Vehicle Code when
deemed feasible.

(b) Delete existing bicycle
ordinances which are neither
enforceable or enforced and
are not considered pertinent
to the safety of bicyclists,
motorists or pedestrians.

Enforcement agencies of the state,
county and local govermments
should be encouraged to give pro-
per consideration to bicycle law
enforcement as a part of their
jurisdictions' total law enforce-
ment program. This can be accom-
plished by making laws and ordi-
nances related to bicycling en-
forceable and realistic, as re-
comaended in the previous section
of this report.

To satisfy this objective the
General Assembly should enact a
resolution calling for the estab-
lishment of bicycle safety educa-
tion programs for juveniles and
adults.

Juvenile traffic safety programs
with emphasis on bicycles should
be conducted from the kindergarten
through junior high school at
regularly scheduled intervals
throughout the state's public and
private school systems.

Adult traffic safety programs, with
curriculum on bicycling, should be
conducted in:

(a) Driver education courses for
high school students.

(b) Driver education courses
taught by private firms or
individuals.



OBJECTIVES RECOMMENDATIONS

(c) Traffic court classrooms for
traffic offenders.

3D. To keep adult motorists informed
of bicycle safety rules, regula-
tions and the correct usage of
bikeway systems, the various news
media should be used.

4. To increase public awareness 4A. The state agency administrating
and support for a comprehensive the Virginia Bikeway Development
bicycle safety program. Fund should publish a pamphlet or

brochure describing the develop-
ment and utiligation of bikeways
in Virginia and distribute it to
officials in municipalities, coun-
ties and other state agencies and
federal agencies throughout the
Commonwealth. These officials can
then disburse the pamphlets or bro-
chures to individual citigens, bi-
cycle dealers and groups with whom
they come into contact.

4B. Short bicycle safety announcements
should be broadcast on television
and radio stations inasmuch as
these commnication media are re-
quired to provide public service
announcements to retain their
Federal Commnication Commission
licenses..

4C. Newspapers should be utilized to
publish pictures and stories re-
lated to bicy le safety programs.

4D. Films describing the development
and safe usage of bicycle facili-
ties should be produced and made
available to schools, legislature
groups, chambers of commerce com-
mittees, cycling clubs, societies
and other civic organizations for
their use.

4E. Speakers, well informed with the
subject of bicycling, should be
utiliged to make presentations at
schools and other civic organiza-
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OBJECTIVES RECOMMENDATIONS

tion meetings to stress the im-
portance of bicycle safety.
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HOUSE JOINT RESOLUTION NO. 224

Directing the Department of Highways to conduct a study on the feas-
ibility of establishing « system of bicycle trails throughout the
Commonwealth.

Offered January 22, 1973
Patrons—Messrs. Coleman and Giesen
Referred to the Committee on Roads and Internal Navigation

Whereas, dependence on rhotorized transportation and the resulting
lack of opportunity for recreation and exploration in the outdoors are
major factors in contributing to the determination of the quality of our
life ; and

Whereas, the bicycle is one answer to mounting traffic jams and
resulting air pollution and more and more people are taking up bicycling
for commuting as well as for recreational purposes; and

Whereas, now highways are increasingly built with limited access
and new suburbs often permit builders to skip the expense of sidewalks
even on local streets; as a result walking becomes difficult and riding a
bicyc]é is positively dangerous; and

Whereas, it seems desirable that some consideration should be given
to the establishment of special roadways for bicycles; now, therefore, be it

Resolved by the House of Delegates, the Senate of Virginia concurring,
That the Department of Highways is directed to conduct a study on the
feasibility of establishing a system of bicycle trails throughout the' Com-
monwealth, to include the consideration of diverting a portion of the
highway funds for this purpose or other means of financing.

In conducting this study the Department shall seek the opinions of
governing bodies of counties and cities throughout the Commonwealth.
All agencies of the Commonwealth and of its political subdivisions shall
assist in this study upon request.

The Department shall complete its study and submit its recommenda-
tions to the Governor and the General Assembly not later than October
one, nineteen hundred seventy-four.
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