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FOREWORD

As part of the Highway Safety Program Manual, this volume is designed
to provide guidance to State and local governments on preferred highway
safety practices. Volumes comprising the Manual are:

0. Planning and Administration
1. Periodic Motor Vehicle Inspection
2. Motor Vehicle Registration
3. Motorcycle Safety
4. Driver Education
5. Driver Licensing
6. Codes and Laws
7. Traffic Courts
8. Alcohol in Relation to Highway Safety
9. Identification and Surveillance of Accident Locations

10. Traffic Records
11. Emergency Medical Services
12. Highway Design, Construction, and Maintenance
13. Traffic Engineering Services
14. Pedestrian Safety
15. Police Traffic Services
16. Debris Hazard Control and Cleanup
17. Pupil Transportation Safety
18. Accident Investigation and Reporting

The volumes of the Manual supplement the Highway Safety Program
Standards and present additional information to assist State and local
agencies in implementing their highway safety programs.

The content of the volumes is based on the best knowledge currently
available. As research and operating experience provide new insights
and information, the Manual will be updated.

The volumes of the Highway Safety Program Manual deal with preferred
highway safety practice and in no way commit the Department of Trans-
portation to funding any particular program or project.

Many expert organizations and individuals at all levels of government
and in the private sector contributed heavily in the preparation of the
volumes of the Manual. The Department appreciates greatly this help
in furthering the national program for improving highway safety for all
Americans.



The Highway Safety Act of 1970 established the National Highway Traffic
Safety Administration. Subsequent reorganization and identification of
responsibilities resulted in shared responsibilities in administering
Standard 14. The National Highway Traffic Safety Administration admin-
isters Sections I, III, IV, VI, and VII while the Federal Highway Adminis-
tration administers Sections II and V.
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I. INTRODUCTION

A. The vehicle-pedestrian injury problem, which affects all age
groups of our society, is of serious proportions. This is
particularly true as it relates to children, to persons who have
been drinking alcohol immoderately, and to older persons whos
mental and physical responses are less acute than those of the
general public. While the ,problem is both rural and urban in
scope, it is more acute in urban areas where approximately
60 percent of the nationwide pedestrian fatalities take place.

B. The need for a Pedestrian Safety Program has been emphasized
by Congress.

The House of Representatives report stated:

"No safety program will be adequate that does not include
requirements with respect to pedestrian education begin-
ning at the elementary school level, as well as signs and
traffic signals specifically designed for pedestrian protec-
tion, construction of sidewalks as part of residential street
construction, continuing enforcement of pedestrian traffic
laws, and any other program that can be devised to keep
both drivers and pedestrians aware that all the fatalities
are not inside the cars . . We can require the con-
struction of sidewalks whenever we construct streets, and

I -1
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we can require that when residential housing development
permits are granted, they require that the development be
planned to include sidewalks and to eliminate steep grades
and sharp curves . . . We can require that pedestrian
protection features be incorporated in our roads and
streets. "*

The Senate report stated:

"Accident prevention investigations will include . . . the
behavior of pedestrians. "**

II. PUI.4,POSE

The purpose of the Program is to reduce the incidence of vehicle-
pedestrian collisions and of the injuries in which they result and to
emphasize and stimulate recognition of pedestrian safety as an inte-
gral, constant, and important element of community planning and
of all aspects of highway transportation.

III. SPECIFIC OBJECTIVES

The specific objectives of the Pedestrian Safety Program are to:

A. Inventory vehicle-pedestrian crashes to determine the magnitude
of the problem in each jurisdiction, the extent to which re-
sources should be devoted to it, and the extent to which specific
countermeasures are associated with changes in the frequency
and severity of pedestrian injuries and deaths.

B. Identify the specific nature and relative importance of the char-
acteristics of the pedestrians, drivers, vehicles, times, and
places associated with pedestrian injuries and deaths and the
extent to which these vary with the application of counter-
measures directed specifically at them.

C. Improve pedestrian protection through reduction of vehicle-
pedestrian conflicts.

*H. Rept. 1700, 89th Congress, 2d Session, pp. 10 and 15.
**S. Rept. 1302, 89th Congress, 2d Session, p. 15.
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D. Define special pedestrian safety problems associated with bcth
preschool and school age children.

E. Define special problems associated with elderly pedestrians.

F. Develop vehicle and pedestrian safety measures that ensure
reduction of vehicle-pedestrian conflicts.

G. Familiarize drivers with pedestrian problems, attitudes, re-
sponses, and characteristics, as well as with the problems
posed by pedestrians, difficult vehicular traffic patterns, Wand
inappropriate vehicle operation.

H. Fainiliarize pedestrians with driver problems, attitudes, re-
sponses, and characteristics, as well as with the problems
posed by drivers, difficult pedestrian traffic patterns, and in-
appropriate pedestrian movement.

1-3
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Basic authority for the issuance of Standard 14, Pedestrian Safety, is
Chapter 4 of Title 23, U. S. C. (hereinafter referred to as the Highway
Safety Act of 1966).

Section 402(a) reads in part:

"Each State shall have a highway safety program approved by the
Secretary, designed to reduCe traffic accidents and deaths, injuries,
and property damage resulting therefrom. Such programs shall be
in accordance with uniform standards promulgated by the Secretary
. . . so as to improve . . . pedestrian performance. "

The Pedestrian Safety Standard is presented as Appendix A.

1.0



..4.
06°"44\

U.S. DEPARTMENT OF TRANSPORTATION
3 i NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATIONi

HIGHWAY SAFETY PROGRAM MANUAL

Volume 14

PEDESTRIAN SAFETY
Transmittal

51
Chaptor III.

GENERAL POLICY November 1974

Par. I. Introduction
II. Implementation Policy

III. Procedure Policy

I. INTRODUCTION

Pedestrians are a part of the highway transportation safety complex.
The overall highway safety effort should recognize pedestrian safety
requirements and implement actions that are specifically oriented
to meeting them.

II. IMPLEMENTATION POLICY

A successful pedestrian safety program is based on policies that:

A. Accomplish:

1. The continuing measurement of the specific magnitude of
the pedestrian injury problem in each jurisdiction and the
determination of the extent to which specific countermeasures
are associated with changes in pedestrian injuries and
deaths.

2. The continuing identification of the characteristics of the
pedestrians, drivers, vehicles, times, and places asso-
ciated with pedestrian injuries and deaths and of the extent
to which these vary with the application of countermeasures
directed specifically at them.

It
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B. Emphasize:

1. The utilization of the best state-of-the-art methods and
techniques for pedestrian protection both at present and in
the environments of the future now being planned.

2. The conduct of appropriately specific driver and pedestrian
education and information programs.

3. The compliance with established pedestrian and driver
rights and responsibilities.

C. Utilize uniform, pedestrian-oriented traffic engineering pro-
cedures when planning, constructing, and operating control
devices to reduce vehicle-pedestrian conflicts.

D. Provide safety education for drivers and pedestrians which
includes a description of the rights, duties, responsibilities,
and limitations of each and their relationships with respect to
each other.

E. Promote attendance at improvement schools by habitual vio-
lators of pedestrian protection regulations.

F. Expose the special problems and develop program elements for
the protection of the child pedestrian during school or while at
play and of the elderly in their daily activities.

G. Develop, enact, and uniformly enforce pedestrian protection
ordinances dealing with both driver and pedestrian responsibilities.

H. Promote pedestrian protection by providing offstreet play areas,
by spacially separating vehicular and pedestrian traffic to the
maximum feasible extent, and, where this cannot be achieved,
by separating the two streams in time, i. e. , by ensuring that
they are out of phase at the locations where their paths inter-
sect.

I. Emphasize pedestrian protection in the environments of the
future by incorporating the relevant considerations in the master
planning process in public and private planning organizations
at State and local levels. This should include the involvement
and cooperation of persons involved with transportation or land
use planning, together with those responsible for planning the

III-2
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locations of all types of schools, institutions for the handicapped,
homes for the elderly, hospitals, playground and other recrea-
tional facilities, and other land uses that generate major pedes-
trian movements.

III. PROCEDURE POLICY

Procedures to support

A. Determine pede
data inventory ....

such pedestrian safety policies slit. ild:

.. -ety program requirements from the
is and needs studies.

B. Establish methods of cost-benefit analysis for the formulation
of program element priorities.

C. Maintain programs which will be responsive to changing needs
as identified through the use of the collected data, and inventory
needs and cost-benefit analysis.

III-3
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I. INTRODUCTION

411/A. Because of the magnitude of the pedestrian accident problem,
each State should develop and implement a comprehensive pro-
gram designed to ensure the safety of pedestrians. While it
should be responsibe in general to each element of the Standard,
the program should give special emphasis to the most critical
of these - the young, certain older persons, involvement of
alcohol, and the disproportionate incidence of urban accidents.

B. A comprehensive Statewide program designed to ensure the
safety of pedestrians should include:

1. Inventory of vehicle-pedestrian Crashes.

2. Identification of the factors involved.

561.432 0 14 2

v. Improvement of pedestrian protection through reduction
of vehicle-pedestrian conflict.

4. Driver familiarization with pedestrian problems.

IV-1
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5. Pedestrian familiarization with driver problems.

6. Protection of child pedestrians, including school children.

7. Protection of elderly pedestrians.

8. Enforcement of regulations to ensure reduction of vehicle-
pedestrian conflicts.

9. Incorporation in master plans of land use for the future
considerations related to providing for safe pedestrian
movements.

C, To be fully effective, a comprehensive program of pedestrian
safety requires the active participation of every agency involved
in highway development operation in every jurisdiction; for
example, engineering, enforcement, public health, public works
planning, land use planning. Coordination of the relevant acti-
vities of these groups is mandatory:

1. At State level.

2. At local levels.

3. Among local jurisdictions in the same region.

D. To plan and implement the necessary coordination of multi-
agency contributions to pedestrian safety, one agency or oper-
ating official should be designated as having primary responsibility
for the pedestrian safety program:

1. At State level.

2. In every local jurisdiction.

II. INVENTORY OF VEHICLE-PEDESTRIAN CRASH EXPERIENCE

A. A complete and accurate inventory of vehicle-pedestrian crash
data coupled with its thorough appraisal is required to provide
a basis on which to plan, develop and implement practices and
policies for the enhancement of pedestrian safety. This general
program for appraisal of vehicle-pedestrian crash experience
includes:

IV-2
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1. Investigation of crashes.

2. Acquisition of relevant data.

3. Analysis of relevant data.

4. Identification of crash- and injury-producing factors.

5. Corrective measures suggested by the analysis.

B. Investigation of crashes.

1. Systematic investigations of all vehicle-pedestrian crashes
are required to develop a useful understanding of the pri-
mary and contributory causes of the crashes and resulting
injuries, and to identify meaningful remedial measures.
Such investigations should be initiated as soon as possible
after occurrence of the accident in order to:

a. Acquire information from witnesses before they be-
come confused or leave the accident site.

b. Assess temporary environmental conditions which may
be subject to rapid change.

c. Record the evidence of apparent primary and secondary
causative factors of the accident event sequence, such
as tire marks or other transient conditions which may
become altered by subsequent traffic activity.

a. Attempt to establish contributory accident causes.

e. Identify relevant safety countermeasures that will
lessen the likelihood, if not eliminate completely,
the occurrence of similar vehicle-pedestrian crashes
and consequences.

2. On-the-scene investigation of accidents is the primary
responsibility of the police. Cooperative or other follow-
up investigations can also be conducted by several types
of individuals acting independently or as a team. Although
each investigator is motivated by different, but comple-
mentary, objectives, each should attempt to acquire all
facts about the accident. The principal classes of investi-
gators include:
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a. Police investigators.

Police investigators should attempt to establish the
sequence of events which led to the accident, question-
ing witnesses carefully and recording descriptions of
environmental factors and any other evidence pertaining
to the event.

b. Medical personnel.

While not directly investigating the sequence of events
leading up to the crash, medical personnel should in-
vestigate the degree to which health factors (such as
intoxication, vision or hearing deficiencies, or other
deficiencies usually associated with older people) may
have contributed to the accident. Medical reports
should then be prepared on any deficiencies so identi-
fied either in the driver or the pedestrian.

c. Specialists for team investigations. **

Other investigators in a team format can include traffic
and mechanical engineers, medical and social scientists,
and other specialists; to aid in determining the extent
to which defective traffic control devices, vehicle
failure, driver-pedestrian behavior, highway environ-
mental factors, and health factors may have contri-
buted to the accident. Such teams should also attempt
to identify any design or external styling features such
as exterior ornamentation of the vehicle that may have
aggravated the injury resulting from the vehicle im-
pacting the body of the pedestrian.

d. Other groups.

Investigators for private safety support organizations
and insurance companies should be assisted as appro-
priate in the conduct of followup investigations of an
accident in an attempt to acquire data and draw their
own conclusions relating to matters within their re-
sponsibility and concern.

*See Volume 15, Police Traffic Services.
**See Volume 9, Identification and Surveillance of Accident Locations.

IV-4
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3. The agency or official with overall responsibility for pedes-
trian safety should coordinate all crash investigation policies
and programs involving any of the investigators listed in
paragraph (2) above.

4. Vehicle-pedestrian crash classification.

To promote the comparative and continuing analysis of data
from several jurisdictions, States and their political sub-
divisions should use a uniform definition of data items and
a common system for the classification of pedestrian accidents.

C. Relevant data.

Factors related to the driver, the vehicle, the pedestrian, and
the roadway, as well as a myriad of other conditions which may
be of consequence for a single incident, can all be factors in
pedestrian accidents. It is essential, therefore, to record and
make available data pertaining. to all factors associated with
an accident.

1. Accident classification.

The pedestrian accident classification system should co-
incide or be consistent with that in use for all motor vehicle
accidents.*

2. Time of occurrence.

General data in the pedestrian accident data inventory
should include:

a. Time of day, to reflect light conditions present at the
time of the accident.

b. Day of week, to reflect traffic flow (light, medium,
heavy) on the day of the accident.

c. Month of year, to reflect:

*American National Standards Institr.te, Manual on Classification of
Motor Vehicle Traffic Accidents (ANSI Manual D16. 1- 1970).
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(1) Weather conditions.

(2) Seasonal traffic volume variations.

d. Year, to consolidate data base and to provide a time
frame for statistics resulting from data analysis.

3. Location of accident site.

Fixing and recording the location of the accident accurately
is extremely important, as discussed further in Volume 9,
Identification and Surveillance of Accident Locations, to
develop reliable indications of locations and conditions where
there are concentrations of vehicle-pedestrian crashes.

4. Weather, lighting, and other environmental conditions.

The environmental conditions prevailing at the accident
site at the time of the accident should be recorded. These
include:

a. Weather factors, such as wind, precipitation, reduced
visibility, and temperature,

b. Daylight, dusk, darkness, or other visibility limita-
tions caused by overcast conditions.

c. Glare, parked cars, or other factors which may ob-
scure pedestrians or traffic control devices from
drivers.

d. Roadway conditions affected by weather, including
rain, ice, snow, or other surface conditions that
might affect vehicle stability and control or safe
pedestrian movement.

5. Physical features of the accident site which may be signi-
ficant contributory factors. Such physical features to be
recorded include:

a. The locale of the accident site, including whether it
is in predominantly:

IV-6
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(1) An urban or rural area.

(2) A residential, commercial, or industrial area.

(3) At or between intersections or interchanges.

b. Street-highway design characteristics, including:

(1) The width of the street or highway.

(2) The number of traffic lanes.

(3) The presence of underpasses and overpasses.

(4) Pedestrian islands or refuges.

c. Contributory deficiencies, including:

(1) Poor sight distance.

(2) Absent or otherwise deficient traffic signs, mark-
ings, or other control devices.

(3) Maintenance deficiencies in the road or traffic
control devices.

(4) Maintenance deficiencies in the shoulders, such
as improperly trimmed trees and bushes.

6. Vehicle data.

Vehicle data are important for determining causation of
both the crash and the resulting injuries to pedestrians.
Data to be collected should include vehicle:

a. Age.

b. Make and model.

c. Exterior features which may have been a crash or
injury contributing factor.

d. Speed, direction, braking or acceleration, and other
descriptions of the path of travel.

IV-7
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(1) Up to the instant of impact.

(2) After impact.

e. Precrash condition of brakes, lights, and other safety
systems.

f. Damage, specifying the area of the vehicle in which
impact occurred and the extent of such damage.

7. Pedestrian and driver data.

Pedestrian and vehicle operator data should include:

a. Name, age, sex, and address.

b. Nature of the injuries.

c. Previous health history including comments relative
to any mental or physical impairments due to illness,
injury, advanced age, or other reasons.

d. Blood-alcohol level of the driver and/or the pedestrian,
and any other indication of the possible influence of
alcohol.

e. Any indication that either the driver or pedestrian
was affected by prescription or patent medicines,
drugs, or narcotics of any type.

f. Type and color of pedestrian clothing.

D. Analysis of accident data.

1. Procedures to assure that all relevant data that are col-
lected are thoroughly analyzed should be part of the inven-
tory. To be included are procedures that are appropriate
for:

a. Individual accident analysis.

*See Volume 8, Alcohol in Relation to Highway Safety.
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b. Analyses based on combining data from several
accidents.

2. All analyses should be oriented around the fundamental goal
of learning all that is possible from a given event or group
of events to aid in planning countermeasures to lessen the
likelihood of future similar events or to reduce the severity
of injuries in similar vehicle-pedestrian impacts. The
assignment of blame for fault for purposes of civil or cri-
minal litigation is of less importance.

3. Wherever possible, "control" data should be utilized to
aid in assessing the significance of the factors associated
with crashes in relation to the total pattern of "crash" andttnoncrash" events under comparable conditions.

a. Characteristics of drivers involved in crashes compared
to those of crash-free drivers.

b. Injured pedestrians compared to those who are not in-
volved in accidents.

c. Crash-involved vehicles versus crash-free vehicles.

d. Locations where crashes occur compared to locations
where there are no crashes or few crashes.

4. The various classes of countermeasures to improve pedes-
trian safety are generally well known. Systematic analysis
of vehicle - pedestrian crash data should be directed toward
identifying:

a. Particular countermeasures that will be most appro-
priate to correct specific conditions.

b. Program plans or policy-setting countermeasures
that are applied in general.

c. Alternatives for correcting some aspect of the pedes-
trian safety problem, either at a specific location or
in general. Each alternative should be evaluated to
determine what it can accomplish within a realistic
economic framework. The merit of all corrective
alternatives (devices or policies) should be compared
and evaluated technically and economically.

IV-9
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III. IMPROVEMENT OF PEDESTRIAN PROTECTION

To promote better pedestrian compliance with re ulation s and in-
crease pedestrian safety, uniformity in traffic control devices* and
procedures is highly desirable and should be encouraged. Lack of
uniformity in procedures and devices for the control of traffic creates
confusion between pedestrians and motorists, causes errors in de-
cision making, and contributes to accidents. Many traffic engineer-
ing measures have proven to be effective in providing protection
for pedestrians. :rowever, no single method or procedure of con-
trol and/or protection is universal because there are wide variations
in geometries, environmental features, and other conditions from
one intersection to the next or on other !sections of highways and
streets.

A. Reduction of the potential for vehicle-pedestrian conflicts.

The measures and techniques presently available for the re-
duction of the potential vehicle-pedestrian conflict and subsequent
enhancement of pedestrian safety may be categorized in general
as protection at grade, including that provided by traffic control
devices and other elements of traffic engineering practice, and
provisions for full grade separation of pedestrian and vehicle
movements with pedestrian overpasses or underpasses. Both
classes of practice should be utilized wherever appropriate
and within the limits of available resources. Such improve-
ments should be planned on a needs basis for installation at
locations where pedestrian protection facilities, devices, and
techniques are warranted but do not exist or are substandard.

1. Protection at grade and other traffic engineering techniques.

a. The use of traffic control devices or traffic engineering
techniques should be based on a complete investigation
and analysis of the pedestrian hazards at a specific
problem site.

b. All forms of pedestrian protection should be designed
and operated to ensure adequate protection of older
pedestrians, children, and other populations that are

*See Volume 13, Traffic Engineering Services

IV-10

23



particularly likely to be `struck by vehicles. All should
take into consideration the slower perceptive and re-
sponsive capabilities of older pedestrians. For example,
signal timing cycles should take into account walking
speeds appropriate to older pedestrians and the habits
and tendencies of children.

c. Traffic engineering techniques and traffic control de-
vices which have proven successful when properly used
include:

(1) Pedestrian signs, signals, and markings.

(a) The very few traffic control devices designed
exclusively for and directed toward pedestrians
include guide and regulatory signs.

(11) At crosswalks.

(22) At pedestrian-actuated traffic control
signals.

(33) At overpasses and underpasses.

(44) Along streets and highways having no
sidewalks.

(b) Where appropriate, pedestrian signals should
be incorporated into traffic signal control
plans. Representative systems include:

(11) The pedestrian-actuated signal which
will provide an interval for the pedes-
trian to cross on a demand basis.

(22) A semi-exclusive system in which the
pedestrian shares the "green" interval
with turning vehicles.

*See National Advisory Committee on Uniform Traffic Control Devices,
Manual on Uniform Traffic Control Devices for Streets and Highways.
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(33) An exclusive pedestrian system in which
all vehicular movement is stopped.

(2) Channelization.

Although usually designed for vehicular traffic
control, channelization can be an effective techni-
que for pedestrian protection because it reduces
the pavement area that would otherwise permit
erratic driver actions. To encourage proper use
of crosswalks by pedestrians, the channelization
should not require extensive excursions from a
direct path at areas of high pedestrian and/or
vehicular traffic volume. When highways are
exceptionally wide and no other controls or safe-
guards are available, channelization design should
not require pedestrians to cross more than three
lanes of traffic before reaching a refuge area.

(3) Pedestrian islands.

Where a roadway has been widened for the im-
provement of vehicular traffic, pedestrians should
be provided a means for safely crossing that road-
way. Pedestrian islands are used to minimize
pedestrian exposure to vehicular traffic and enable
the pedestrian to cross safely in stages.

(4) Loading islands.

Loading islands which have been used for passen-
ger loading of streetcars are not common today
since the greater use of buses enables loading
and unloading of passengers at the curb. Where
still required, however, the islands should be
designed for peak population usage.

4

*See American Association of State Highway Officials, A Policy on Geo-
metric Design for Rural Highways, and Highway Research Board, Special
Report No. 5, Channelization.
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(5) Pedestrian crosswalks.

Judicious use of pavement markings has proven
very effective for the control and safety of pedes-
trian traffic when their location is selected on the
basis of need determined by analysis. Marked
crosswalks reduce violation of the pedestrians'
right-of-way by drivers and are more readily used
by pedestrians, reducing jaywalking violations. *

(6) Pedestrian barriers.

(a) Studies of barriers limiting pedestrian access
to roadways indicate that:

(11) When installing overpasses or under-
passes, barriers for possible unsafe
alternate routes should be provided.

(22) Continuous fencing of express right-of-
way is desirable in high density popu-
lation areas.

(33) Multilevel intersections of major roads
or highways often require special pedes-
trian safety barriers.

(b) Stanchion and cable or chain barriers are
most commonly used to prevent mid-Lock
crossings. At school sites and along major
highways, chain fencing is particularly use-
ful to prevent mid-block crossings. Barriers
should be high enough to prevent persons from
stepping over them. They should be clearly
designated and have appropriate guide signs.
Barrier chains, fences, or rails on the curb
side of loading islands have been effective in

*See National Advisory Committee on Uniform Traffic Control Devices,
Manual on Uniform Traffic Control Devices for Streets and Highways, and
Institute of Transportation and Traffic Engineering, University of California,
The Influence of Painted Crosswalks on the Behavior of Pedestrians and
Automobile Drivers.



O
preventing passengers from stepping unexpect-
edly into the path of vehicle traffic. A more
detailed discussion of methods for protecting
against vehicle encroachment is available in
standard technical manuals. *

2. Full grade separation of pedestrian and vehicle movements.

The complete physical separation of pedestrians and vehicles
is the most positive approach to reducing pedestrian traffic
hazards. Some techniques or devices used to achieve this
separation include:

a. Overpasses/underpasses.

Overpasses and underpasses have been successfully
used to accomplish physical separation of pedestrians
and vehicles. To avoid physical direction of pedestrians
into traffic, the design of such structures should pro-
vide for the proper orientation of the approach and
exit ramps. Proper lighting for protection against
nuisance activities such as defacement, vandalism,
and other undesirable activities should also be pro-
vided. ** Whenever pedestrian overpasses and under-
passes are used to separate pedestrians and vehicles,
they should in general:

(1) Be well lighted and enclosed to prevent objects
from being thrown into the path of vehicles.

(2) Direct pedestrian traffic in a safe manner by
having exits and entrances which restrain pedes-
trians from direct entry into the path of vehicular
traffic.

(3) Emphasize pedestrian convenience in design to
assure pedestrian utilization.

*See National Advisory Committee on Uniform Traffic Control Devices,
Manual on Uniform Traffic Control Devices for Streets and Highways.
**Institute of Traffic Engineers, Traffic Engineering Handbook.
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b. Bridges and walkways.

The "second story" concept, which has been suggested
for central business districts, provides for bridges
and walkways at the second story level of downtown
buildings. This concept should be considered in connec-
tion with the rehabilitation and renewal of central busi-
ness district areas, as it has many advantages relating
to pedestrian safety.

c. Pedestrian paths (not sidewalks).

There is frequently a need for some sort of pathway
for pedestrians which separates pedestrians from
vehicle traffic flow. This is particularly true in re-
creational reserves and in rural and suburban areas.
The character of such areas precludes the use of con-
ventional sidewalk construction on an economic basis.
The use of simply-kept, graded, or improved paths
provides safe pedestrian-vehicle separation in such
areas.

d. Pedestrian tunnels.

Many cities have constructed or have permitted private
construction of tunnels between downtown underground
parking facilities and nearby buildings. This means
of separating pedestrians from vehicular traffic should
be considered when plans for such parking facilities
are being developed.

B. Street and highway lighting systems.

More pedestrians are killed during nighttime hours than during
daylight hours, indicating the need to provide drivers with
better illumination and thereby with more advance warning of
the presence of pedestrians.

1. Hazard aggravating factors.

Some factors which aggravate the seriousness of existing
hazards and contribute to a higher nighttime accident
experience are:
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a. Type and color of clothing worn by pedestrians.

b. Dark pavement surfaces.

c. Reduced visual perception of both drivers and pedes-
trians.

2. Lighting systems.

Lighting at roadway intersections, or on sections of road-
way having a high ratio of night/day accidents, should be
provided or improved on a scheduled basis according to
need.

a. Environmental lighting should be designed and installed
at critical and potentially hazardous locations to illu-
minate the pedestrian or to warn the driver that he is
in an area where heavy and frequent pedestrian traffic
can be expected. **

b. While lighting systems can be used to give drivers
advance warning of pedestrian crossing locations at
night, judicious use of pavement markings perform
the same working function during daylight hours.

C. Land use planning and regulation.

1. Subdivision and redevelopment planning.

The practices recommended by the Institute of Traffic
Engineers for pedestrian traffic control and safety are an
excellent guide for the planning of new subdivisions and
redevelopment areas.

a. Traffic considerations and subdivision design should
be classified in two general categories.***

*Illuminating Engineering Society, American Standard Practice for
Street and Highway Lighting.
**Further information relating to street and highway lighting is presented

in Volume 12, Highway Design, Construction, and Maintenance.
***Institute of Traffic Engineers, Recommended Practices for Subdivision
Streets.
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(1) The physical layout of the street and pedestrian
system as related to land use.

(2) The engineering standards for vehicular and
pedestrian facilities.

b. Planning aspects to be considered should include, but
not necessarily be limited to:

(1) Provisions requiring the construction of sidewalks
or pathways.

(2) Installation of adequate street lighting.

(3) The design of street patterns to insulate resi-
dential area activities from exposure to through
traffic.

2. School site selection and usage.

561-432 0 - 74 - 3

a. Site selection.

Pedestrian safety should be given careful consideration
in the selection of a site for a new school. School
administrators should be assisted in the selection and
planning of school sites by community planners, high-
way and traffic engineers, and police, fire, and other
local officials who may be involved. Selection of a
site and planning for its safe use must take into con-
sideration such needs as special loading and unloading
facilities in areas free from conflict with pedestrian
traffic, parking for regular and special activities,
and facilities for fire trucks or other emergency
service vehicles and equipment.

b. Site usage.

(1) Proper pedestrian protective measures should
also be instituted in the case of an existing school.
In addition to pedestrian traffic, schools generate
sizeable volumes of vehicular traffic in the course
of their regular and special activities.
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(2) In any modernization, expansion, or improve-
ment planning for existing schools, a major con-
sideration should be to provide as much protection
as possible for pedestrians and assistance to
drivers through facilities that enable them to avoid
pedestrians.

(3) The design of new facilities should emphasize the
safe access and circulation of pedestrians in areas
separated from vehicular traffic flow.

3. Off-street parking.

Many jurisdictions now require that plans for new major
construction include off-street parking areas for employees,
customers, and other visitors. The design of these park-
ing areas should be carefully reviewed to ensure that haaards
are eliminated and that protection for pedestrians is pro-
vided in the design.

4. Regulation of land use.

Regulation of land use should include enforcement of zoning
ordinances to prohibit nonconforming uses that would gen-
erate hazardous pedestrian movements. A logical appli-
cation of land use regulation should include:

a. Control over placement of entrances and exits of
generators of pedestrian traffic such as:

(1) Playgrounds.

(2) Places of amusement.

(3) Sports events.

(4) Public and private buildings.

b. Procedures for regulation of installation of pedestrian-
traffic generating amenities such as:

(1) Outdoor telephones.
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(2) Newsstands.

(3) Drinking fountains.

(4). Bus stops.

D. Inventory of pedestrian protection.

The pedestrian safety program should include provisions for
identifying and inventorying existing pedestrian-oriented traffic
control devices and other facilities provided for pedestrian pro-
tection. Such inventories are to be in accordance with and an
integral part of the inventories described in Volumes 12 and 13
of this Manual. * / ** Provisions should also be made for keeping
the inventory current on a scheduled basis.

IV. DRIVER FAMILIARIZATION WITH PEDESTRIAN PROBLEMS

A program to inform and educate drivers about pedestrian problems
should be initiated to assist drivers in recognizing and avoiding
situations which could result in a pedestrian accident. The develop-
ment of such a plan should include such topics as reduced pedestrian
capabilities, environmental factors, pedestrian rights and duties,
and vehicle limitations.

A. Reduced pedestrian capabilities.

Pedestrians most frequently involved in accidents are young
people up to 14 years of age, elderly people 65 years of age
or older, and pedestrians who are under the influence of alcohol.
The seriousness of the accident problems in these three groups
is 'confirmed by the following facts.

1. Approximately 30 percent of the population of the United
States is 14 years of age or younger. This same age group
reflects about 52 percent of all pedestrian casualties.
Young people usually have acute mental abilities but
suffer from lack of fully developed physical coordination,
experience, or sense of judgment. Very young children

*See Volume 12, Highway Design, Construction, and Maintenance.
**See Volume 13, Traffic Engineering Services.
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S of preschool age do not have the ability to Change direction
quickly.

2. Persons 65 years of age or over represent about 9 percent
of our population but account for about 25 percent of all
pedestrian fatalities. Elderly people are debilitated by
decreased mental and physical coordination. Reduced
vision and hearing, which is common for this age group,
decrease pedestrian safety even in well-designed locations.

3. During past years, several States have conducted studies
that indicated that of all the fatally injured pedestrians
15 to 64 years of age who were subjected to blood alcohol
tests, 33 to 69 percent had blood alcohol concentration
levels of 0.15 or more. It has been generally presumed
that blood-alcohol concentration levels of 0. 10 percent or
more constitutes a condition of "under the influence of
alcohol. u* Persons under the influence of alcohol lose
both mental awareness and physical coordination.

B. Environmental factors.

There are characteristics of time and environment which are
related to certain types of pedestrian accident involvement.

1. Many young children involved in accidents are injured on
residential streets while playing during daylight hours.
This would suggest that drivers require additional training
to improve their recognition of such areas as ones which
require greater attention and caution.

2. The elderly person is more often involved in accidents at
intersections and during hours of darkness. Drivers must
be assisted in improving their pedestrian detection abilities
by means of:

a. Better crosswalk lighting.

b. Aavance warning techniques such as distinctive light-
ing or other devices at potentially high accident cross-
ings.

*See Volume 8, Alcohol in Relation to Highway Safety.

IV-20

33



c. Better training in recognizing pedestrian hazards.

d. Pedestrian use of visibility-enhancement devices,
such as lights and retro-reflective materials in or
on clothing.

C. Pedestrian rights and duties.*

1. Education programs.

The subject of pedestrian rights should be included in all
driver education courses. Training in pedestrian attitudes
regarding rights-of-way, refuges, etc. , will better pre-
pare drivers to anticipate pedestrian actions. The student
who is learning to drive should be made aware of the
limitations of pedestrians, particularly those of the very
young and the elderly. Training should develop driving
habits which emphasize recognition of these attitudes and
limitations and their importance to improvement of pedes-
trian safety. A program to inform previously licensed
drivers of pedestrian rights, attitudes, and limitations
should be initiated.

2. Driver improvement school.

Local governments should require those drivers who have
seriously violated pedestrian safety or driving regulations
to attend a driver improvement school, The material
presented at these sessions, in addition to general traffic
regulations, should contain specific reference to pedestrian
safety problems based on local data and conditions as well
as the policies and practices drivers should use to enhance
pedestrian safety.

D. Vehicle limitations.

Driver education and driver improvement curricula should
include material pertaining to vehicle limitations and their

*See National Committee on Uniform Traffic Laws and Ordinances,
Uniform_Vehicle Code, Chapter 11, Rules of the Road, Article V, Pedes-
trians' Rights and Duties.
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effect on pedestrian safety. A comparison of these limitations
in relation to the limitations of pedestrians should be emphasized.
Specifically, course material regarding speeds, stopping dis-
tances, and other vehicle characteristics relating to vehicle
control should be related to pedestrian safety.

V. PEDESTRIAN TRAINING AND EDUCATION

A. Introduction.

Effective training and education programs should be designed
and implemented for pedestrians in all age groups to make
each aware of general pedestrian hazards, specifically those
related to their respective groups. These programs should
emphasize the special problem of each high risk category,
especially those presented in paragraph IV of this chapter.

B. General training for all pedestrians:

1. EachState should encourage and assist in the development
of cooperation and coordination among traffic safety agen-
cies and school district safety supervisors to educate all
pedestrian groups and to distribute information relative
to:

a. Pedestrian and driver rights and responsibilities.

b. Duties and limitations of drivers and pedestrians.

c. Vehicle- pedestrian accident statistics for State and
local jurisdictions.

d. Identified local hazards.

2. This educational process should be carried out both at
State and local levels through:

a. Programs to develop and disseminate pedestrian
safety information and training materials through the
public media and private publications.

b. Public and private organizations in the States and
political subdivisions that are working in the field of
safety.
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c. Parent education programs which cover pedestrian
safety relating to both adult and child safety problems.

d. Special pedestrian safety schools established by local
jurisdictions.

3.. As part of the overall pedestrian training and education
program, a syllabus should be prepared with inclusion
of information on:

a. Pedestrian rights and duties.

These rights and duties are the guidelines by which
both drivers and pedestrians can act in harmony to
avoid vehicle-pedestrian conflicts. Since the pedes-
trian generally can respond more quickly than a
vehicle, instruction of pedestrians should focus more
on pedestrian "duties" than "rights. " -The vehicle
operator, however, has a responsibility to consider
those pedestrians not included in this "general" class,
such as children, elderly persons, and alcohol users.
To have an effective pedestrian safety program uni-
form enforcement of pedestrian and vehicle regula-
tions or rights and duties is necessary.

(1) Rights of pedestrians include:

(a) Right-of-way in crosswalks.

(b) Right-of-refuge in safety zones.

(c) Right to expect driver courtesy and caution.

(d) Priority of right in use of sidewalks.

(2) Duties of pedestrians include:

(a) Obeying traffic regulations.

(b) Yielding to vehicles outside pedestrian cross-
walk.

(c) Using sidewalks when available.
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(d) Walking facing oncoming traffic where no
sidewalks exist.

(e) Not hitchhiking.

(f) Anticipating unsafe driver actions.

(g) Wearing or carrying retro-reflective material,
or a flashlight, during hours of darkness.

b. Traffic control devices.

The pedestrian should understand how traffic control
devices work and how they are used. He should be
taught to anticipate driver response actions to traffic
control devices as well as what action he should take
in response to the same stimulus.

c. Vehicle-pedestrian crash statistics and local hazards
inventory.

General pedestrian accident statistics should be pub-
licized at State and local levels. Local hazards,
which in spite of all remedial efforts continue to be
causative factors in frequent and severe pedestrian
accidents, should be publicized.

C. Education for children.

Practice in the recognized duties and responsibilities of a
pedestrian should become an automatic response. Because
young people are often traffic casualties, this response should
be developed by beginning the process of education at the
earliest possible age, i.e. , during nursery school, kinder-
garten, or elementary school.

1. Nursery school.

The nursery school or special preschool center provides
the first opportunity to present instruction in pedestrian
safety in an organized manner. The State should promote
such programs by compiling and providing to all licensed
nursery schools, child care centers, or other approved
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training groups teaching guides and course materials de-
signed for this age group.

2. Kindergarten.

In many instances, the first opportunity to reach children
with trained instructors is kindergarten. Guides and
materials designed to educate these young children in
pedestrian safety should also be compiled and supplied
by the State.

3. Elementary schools.

In those communities and school districts where nursery
schools and/or kindergartens do not exist, training in
traffic and pedestrian safety should begin in the first grade.
In those communities that do have the nursery school and/or
kindergarten facilities, this program should be continued
in the elementary school. The guides and materials de-
veloped and provided by the State may be different in for-
mat than those provided for nursery school and kindergarten
children, but emphasis on safety should be stronger because
of the later start.

4. Safety supervisor.

To assure proper development and presentation of traffic
safety instructions, not only in the elementary grades,
but in the intermediate and secondary schools as well,
school administrators should assign a qualified school
district safety supervisor to coordinate safety education
with the State pedestrian safety supervisor.

VI. PROTECTION OF CHILD PEDESTRIANS

A. Introduction.

1. More extensive protection is required for child pedestrians
because of their lack of coordination, undeveloped sense
of judgment, and innate sense of curiosity and daring.

2. In developing protective measures for child pedestrians,
it is necessary to define the changing environmental
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hazards which a child may encounter as he walks from the
residential to the school location. Child pedestrian acti-
vities to be considered include children at residential play
and children in transit to and from school.

B. Children at play.

1. Introduction.

The majority of child pedestrian accidents occur at mid-
block locations on residential streets. Children will fre-
quently run into the roadway with little regard to hazards,
because of the excitement of their activities.

2. Hazards.

Hazards facing children include:

a. Driveways.

b. Alleys.

c. Driver's inability to see small children behind his car
in driveway.

d. Shrubbery hiding pedestrians approaching driveways
or crosswalks.

e. Parked cars blocking driver's view of children play-
ing.

f. Obstacles blocking child's view of approaching vehicle.

g. Inadequate sight distances at intersections.

3. Corrective measures.

The unique conditions and problems associated with each
location must be considered and remedial measures deve-
loped specifically for those problems and those conditions.
Corrective measures to overcome these hazards may in-
clude, but are not necessarily limited to:
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a. Establishment of separated, off-street play facilities.

b. Prohibition of street play.

c. Provision for adequate sight distances:

(1) Use of wide medians and areas between curbs and
sidewalks where possible.

S.

(2) Trimming of shrubbery or removal of other ob-
stacles at driveway entrances and intersections.

(3) Prohibition of street parking.

d. Regulation of vehicle speed.

e. Use of approved signing methods to warn drivers of
children activity.

f. Emphasis on these hazards in driver education courses.

C. School children's safety.

1. Introduction.

The safety of school child pedestrians requires protection
not only to and from school but also at the school site.
Each student traffic safety program should, therefore, have
as a minimum three basic objectives:

a. Intensive, contirming education of school children in
proper safety practices.

b. Proper application, installation, and utilization of
traffic control devices designed for school children.

c. Promotion of piiblic understanding and acceptance of
the total school pedestrian safety program.

2. Hazards.

The hazards faced by school children are those associated
with crossing streets en route to and from school and
those associated with activities required in school functions,
including:
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a. Numbers of street crossings required.

b. Inadequate traffic controls.

c. Lack of sidewalks.

d. Lack of visibility at street crossings.

e. Traffic over sidewalks from driveways and alleys.

f. Traffic and parking problems at the school site.

g. Inadequately protected playgrounds.

h. Exposure to traffic flow when approaching or leaving
school buses or school bus loading points.

3. Corrective measures.

There are many measures presently available to eliminate
or reduce the severity of such hazards. These measures
provide child warning, protection, or separation from a
hazard. These corrective measures include:

a. General corrective measures.

(1) Traffic control devices and policies relating to
school crossing signs and signals.

(2) Student safety patrols.

(3) Adult school crossing guards.

(4) Traffic officers at school crossings.

(5) School route plan.

(6) Installation of sidewalks or pedestrian pathways.

*Highway Users Federation for Safety and Mobility, A Guide to a School
Pedestrian Safety Program.
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(7) Fenced playground area.

(8) Use of underpasses/overpasses.

(9) Supervised school bus loading and unloading.

b. Specific corrective measures.

(1) School crossing control programs.

To achieve optimum protection and control of stu-
dent pedestrians, school crossing control programs
should make full use of the school route plan tech-
nique. * Discussion of the school route technique
and other safety practices should be a part of the
regular course of classroom instruction.

(a) Recognized warrants should be established
and consistently used in determining whether
school crossings along the school route should
be protected by school safety patrols, adult
crossing guards, police supervision, traffic
signals, or a combination of these measures.

(b) Extensive use should be made of corner clear-
ance parking prohibitions in order to assure
maximum visibility for student pedestrian
protection at intersections along the school
route.

(c) Since the school is the focal point of the entire
school route network, the school site, is
therefore, .the area of greatest concentrated
exposure in terms of numbers of school child
pedestrians. For maximum protection, maxi-
mum visibility for this critical area of exposure
should be assured by prohibiting parking on the
school side of any street adjacent to the school
area during school hours.

*Institute of Traffic Engineers, A Program for School Crossing Protection,
and National Commission on Safety Education (NCSE), Policies and Prac-
tices for School Safety Patrols.
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(d) Parents and parent-teacher groups should be
encouraged to promote the safety of school
children. They should, through personal
example, emphasize the importance of full
compliance with traffic regulations. Unsafe
and inconsiderate practices by parents in the
pickup of small children at school sites often
create serious, hazardous situations which
should be discouraged or prohibited.

(2) School bus route and loading point plans.

'Many school districts provide transportation with
their own bus fleets for school children. The pro-
vision of transportation carries with it a responsibility
for the safe operation of the system and should be
coordinated with police and traffic engineering offi-
cials having jurisdiction in the area concerned.
The two facets of the transportation system which
must be considered to assure safe operation are:

(a) Proper route planning.

Routes for school buses should be planned to
reduce to a minimum the need for children to
cross major streets on their way to or from
a pickup point. Effort should be made to eli-
minate the need for any school child to cross
a major street at an unsignalized intersection.

(b) Safe pickup locations.

The location of pickup and discharge points
on the selected bus routes should be determined
with the cooperative assistance of the local
police and traffic engineer or other responsible
local official. If possible, pickup and discharge
locations should be located off major streets to
reduce the possibility of accidents which result
from failure of drivers to stop for a school
bus loading or discharging children.
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(11) Where sidewalks are installed, pickup
and discharge points should be selected
so that several groups of students would
be picked up at one point.

(22) Where heavy traffic is a problem, pick-
up points should be constructed so a bus
can park off the main artery to load
passengers safely.

(33) The point of pickup should be protected
to prevent children from stepping into
the vehicle traffic path.

(44) Advance warning of the site location
and associated pedestrian traffic should
be provided to drivers by the installation
of proper traffic signs.

(55) It is desirable that these areas be super-
vised by adults.

VII. ENFORC-i':MENT

A. Introduction.

1. The basic purposes of traffic law enforcement are to:

a. Obtain safe and efficient use of streets and highways.

b. Protect life, limb, and property.

c. Encourage maximum voluntary compliance with
regulations.

2. Enactment and enforcement of uniform regulations for
pedestrian safety can help achieve these purposes. En-
forcement ranges from suggested changes in habitual
procedures (warnings) to court action.

B. Enactment of pedestrian safety legislation.

1. A major step toward solution of the problem of pedestrian
accidents is the elimination of the conflict between the
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pedestrian and the driver. To minimize this conflict, most
States and many cities have enacted legislation to define
equitably the rights and duties of both drivers and pedestrians
and to curb careless practices. The existence of such legis-
lation and its enforcement should encourage a greater regard
by drivers and pedestrians for the need to observe safe
practices and thus lead to a decrease in pedestrian accidents.

2. States should enact legislation which includes at least the
provisions of the Uniform Vehicle Code, Article V, Pedes-
trians' Rights and Duties, Chapter 11, and those other
sections of Rules of the Road which also contain significant
pedestrian provisions. Further, to aid in the elimination
of pedestrian ordinances which are inconsistent with each
other and the State traffic laws, each State should consider
developing and maintaining a model traffic ordinance that
political subdivisions may adopt by reference.

C. Enforcing legislation.

Once legislation is enacted, procedures for its uniform enforce-
ment should be established. These pertain to police and adult
school crossing guards.

1. Traffic police.

a. Every police officer should receive both recruit and
refresher in-service training in his responsibility for
pedestrian safety. This training should include courses
in pedestrian rights and responsibilities and the uniform
enforcement of pedestrian-vehicle regulations.**

b. Police officers should provide a high level of enforce-
ment of pedestrian regulations at high hazard locations,
and pedestrian violators should be cited for traffic
violations.

c. Police officers should be selectively assigned on a
temporary basis to control duty at locations with high
pedestrian-vehicular volumes and accident incidence.

*See Volume 6, Codes and Laws.
**See Volume 15, Police Traffic Services.
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d. It is also desirable to have the police participate actively
in the organization, training, and supervision of school
safety patrols and adult crossing guards.

2. Adult school crossing guard.

The adult school crossing guard should be empowered to
direct and control traffic. His presence provides maturity
of judgment and experience.

a. Such judgment can then be used to identify pedestrian
safety violators, and through educational rather than
punitive processes, achieve higher degrees of voluntary
compliance.

b. The guard should have procedures to identify and bring
such violators to the attention of the police and the courts.

D. Traffic Pout processes.

1. Enactment of pedestrian "rights and duties" legislation,
information about such legislation, education of the public
to the need for enforcement of these laws, and enforcement
by police at all levels will result in improved pedestrian
safety. However, the program can fail if the courts do not
carry out their responsibility in the pedestrian safety pro-
gram. The courts in which traffic law violators are judged
are the final link in the process of establishing driver and
pedestrian rights and responsibilities. *

2. The regulation-enforcement-adjudication process should
be developed and administered as part of the total highway
safety program, including pedestrian safety.

3. Flagrant and frequent pedestrian traffic law violators
should be required to attend schools to improve their safety
habits. These schools should be designed to educate these
violators in the responsibility of pedestrians and in driver
and vehicle limitations.

*See Volume 7, Traffic Courts.

14i. i43 n - 74 .

IV-33

4g



U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

HIGHWAY SAFETY PROGRAM MANUAL

VOLUME 14
PEDESTRIAN SAFETY

TRANSMITTAL

51

CHAPTER v

PROGRAM EVALUATION November 1974

Par. I. Introduction
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VI. Pedestrian Safety Program Inventory

I. INTRODUCTION

A. Evaluation of the pedestrian safety program is required by the
Standard. The program should be monitored periodically to
determine program status against established program object-
ives and to establish what progress has been made since the
last review.

B. Such evaluation not only provides a basis to optimize the allo-
cation of limited resources but also provides an information
base useful for considering program adjustments required by
legal, demographic, economic, sociological, and technological
change.

C. Pedestrian safety program effectiveness is usually measured
in terms of reduced frequency and severity of vehicle-pedestrian
crashes and injuries. While these factors are the ultimata
meat; Ire, an appraisal of a program can be made by consider-
ing its content, depth, and overall scope. Vor ant.:h an eval-
uation a performance reference base is necessary. Two
techniques which should be used to evaluate the State and local
programs are:

V-1

47



1. Reference to fixed standards.

The fixed standard technique compares present level of
performance to the minimum levels of performance as set
by recognized authorities in the field. Such comparison
with a standard can indicate improvement still required.
The economic feasibility of achieving fixed standard levels
should be considered.

2. Reference to relative standards.

The relative standard technique compares present level of
performance to performance at a previous date to indicate
whether there has been improvement or deterioration of
performance.

D. Both teamiques should be used to appraise programs at State
and local levels. The relative technique indicates improvement
while fixed standards indicate the _mprovement still required.
This should only serve to schedule progress, however, not to
avoid it.

OIL EVALUATION FACTORS

A. Evaluation factors are of two types:

I. Quantitative factors, including:

a. Percent of total traffic fatalities involving pedestrians.

b. Percent of total traffic injuries involving pedestrians.

c. Trends in pedestrian fatalities and injuries.

d. Pedestrian accident victims by age groups.

e. Pedestrian accident victims by sex.

f. Pedestrian violations involving pedestrian accidents.

g. Driver violations involving pedestrian accidents.

h. Trends in accident data factors.
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i. Total program costs incurred by State and local govern-
ment.

j. Percent of accidents in which alcohol users (drivers or
pedestrians) are involved.

k. Percent of accidents in which environmental factors,
e. g. , lighting, roadway condition, etc. , have been a
contributing cause.

2. Qualitative factors, including:

a. Completeness and accuracy of the inventory of vehicle-
pedestrian crash data.

b. Adequacy of the inventory of pedestrian control devices.

c. Adequacy of pedestrian safety training program for:

(1) Preschool children.

(2) School children.

(3) Adults.

d. Adequacy of pedestrian safety information programs.

e. Adequacy of driver education in pedestrian safety
including:

(1) Student driver education.

(2) Violator and/or driver improvement school.

f. Adequacy of school crossing supervision program.

B. Factors indicative of program penetration expressed as either
degree of compliance with fixed standards or degree of improve-
ment over a time base include, but are not necessarily limited
to:

1. Percent of school route crossing points supervised by
trained personnel.
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e 2. Percent of school children population instructed in pedestrian
safety.

3. Percent of pedestrian protection ordinance violation repeaters.

4. Percent of general population instructed in pedestrian safety.

5. Percent of pedestrian control device requirements satisfied.

6. Requests for pedestrian safety speaker.

7. Records of enforcement by police and courts.

III. COST EFFECTIVENESS

A. Performance of existing programs and the planning of program
alternatives should be based on a formal comparison of program
effectiveness with program costs. Program alternatives should
be evaulated on the basis of which alternative can achieve the
specified objective for the least cost. However, it is recognized
that local conditions may require the allocation of funds on other
than a strict cost-effectiveness rationale.

B. Some limited success has been achieved with cost-benefit evalua-
tion by calculating benefits in terms of lives saved, injuries
reduced, and property damage avoided. In essence, these
analyses relate the reduction in accidents in terms of cost
savings balanced against the cost of the safety improvement.

1. It is extremely' difficult to perform such an analysis pre-
cisely because of the problem of isolating the impact of a
single program improvement from other factors affecting
highway safety.

2. It is suggested that the State and local governments perform
cost - benefit studies only for those program changes where
the effect of other factors remains relatively constant during
the study period. Such analysis should be made for com-
parable time periods before and after the improvements
have been effected.

IV. TECHNIQUES OF MEASUREMENT

Evaluation should be an intrinsic part of the development of any pedes-
trian safety program. Evaluation must be recognized as an essential
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activity which can be accomplished far more effectively when it is
planned in advance, rather than attempted by review of records on
a post facto basis. Program evaluation can raruLy be accomplished
without planned, deliberate data gathering and analysis.

A. Dependent upon the availability and accuracy of existing data,
techniques employed to obtain and analyze information should
include planned attempts to determine the impact of the program
changes through a process of before-and-after measurement of
conditions. Extensive use of established data systems as well
as sampling techniques should be included in the analysis.

B. The need for consolidating evaluation information on Statewide
and local bases should be recognized. Accordingly, it is re-
commended that the criteria and units suggested be standardized
and reflect the data collected by Statewide or nationally-recognized
safety organizations.

V. RECOMMENDED EVALUATION PROCEDURE

A. Program inventory.

Program evaluation should be initiated through a comparison
of current program activity with the program inventory included
as paragraph VI of this chapter.

B. Evaluation criteria.

Achievement goals or criteria for both quantitative and quali-
tative program evaluation should be developed for a period of
years. The achievement trends would specify levels of per-
formance to be satisfied within specific time frames. Com-
parison of program activity trends and status to these criteria
and program periods should indicate program effectiveness.

C. Cost effectiveness.

Analysis of costs incurred to establish and conduct a pedestrian
safety program should be made. As these procedures are con-
ducted, program costs must be weighed against the primary
effectiveness criterium, which is: How much of a reduction
in pedestrian accidents or injuries has been achieved?
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e 1. Those control devices or procedures which improve pedes-
trian safety at minimum cost should be implemented, re-
ported, and publicized.

2. The procedures or physical characteristics of the plans
should be modified to obtain maximum cost-effectiveness
payoff.

VI. PEDESTRIAN SAFETY PROGRAM INVENTORY

A. Introduction.

The inventory is preliminary and may be modified as experience
warrants. This Statewide pedestrian safety inventory is presented
to provide guidance to a State in assessing its program. In the
inventory "local jurisdiction" is defined as a political subdivision
of a State that has responsibility for and authority to pass and
enforce its own ordinances. This should include at least all
counties and incorporated municipalities. If another meaning
or definiation is used, it should be stated and used as the basis
for applicable responses. "School district" is defined as a
political subdivision that has responsibility and authority to
administer and operate an independent school system.

1. How many "local jurisdictions" are there in the State?

2. How many "school districts" are there in the State?

B. Accident records system.

1. Are data relating to pedestrian-vehicular accidents identified
in the data storage system? Yes No

2. Are (complete) pedestrian-vehicular accident summaries
and tabulations prepared which provide data on:

a. Time and location of all pedestrian accidents?

Yes_ No
b. Ages of pedestrian casualties? Yes No
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3. The extent to which alcohol is present in blood of fatally
injured pedestrians 16 years of age or older is determined
in what percentage of cases? *(Circle proper answer)

a. 0%.

b. Less than 10%.

c. 10 to 25%.

25 to 50%.

e. 50 to 75%.

f. 75 to 100%.

g. 100%.

4. The extent to which pedestrians involved in accidents have
physical or mental disabilities is determined in what per-
centage of cases?

a. 0%.

b. Less than 10%.

c. 10 to 25%.

d. 25 to 50%.

e. 50 to 75%.

f. 75 to 100%.

g. 100%.

5. To what extent were environmental factors, e. g., lighting,
visibility, roadway conditions, dark clothing of pedestrians,
etc., contributing factors 9
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C. Reduction of pedestrian-vehicle conflict.

1. How many local jurisdictions perform their own traffic
engineering functions ?_. Who performs this service
for the remainder? (number) 9; county road agencies
(for municipalities)?_; State highway agency9;
consultants'? ; no one 9 ; others 9

2. Is the Manual on Uniform Traffic Control Devices used as
a guide to the application of pedestrian traffic control devices
by the: State highway agency? Yes No _; local
agencies? Yes No If "Yes," number using
Manual

3. Has the State conducted an inventory of pedestrian-oriented
traffic control devices within the past year? Yes_ No

4. Has the State conducted a pedestrian control needs study
during the past year? Yes _ No

5. How many local jurisdictions have conducted an inventory
of pedestrian-oriented traffic control devices within the
past year 9

6. 'How many local jurisdictions have made a pedestrian con-
trol needs study in the past year?

7. How many local jurisdictions require approval by a board
or committee which includes urban planners and/or traffic
engineers for:

a. New subdivision design 9

b. Renewal area design?

8. How many local jurisdictions require sidewalks in new
subdivisions'

9. How many local jurisdictions require review by the agency
having traffic engineering responsibility of new building
and parking lot plans'
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10. Are pedestrian anderpasses/overpasses used for other than
freeway or expressway pedestrian crossings? Yes No

11. Are there any studies in progress at either the State or
local level relating to the development of means to reduce
or eliminate pedestrian-vehicle conflict? Yes No_.
If "Yes," specify.

12. Is there a continuing State policy to require separation of
pedestrian from vehicular traffic by:

a. Installation of sidewalks along arterial streets and
highways? Yes No

b. Separation of pedestrian traffic at intersections of
arterial streets and highways by:

(1) Structures? Yes_ No__

(2) Pedestrian traffic signals? Yes_ No__

(3) Other means? (Specify)

D. Accident avoidance.

1. Are new lighting improvements being developed to protect
pedestrians:

a. By State agencies? Yes__ No

b. By local agencies? Yes_ No

2. What new methods of advance warning for drivers of the
location of pedestrian crossings have been developed:

a. By State agencies 9

b. By local agencies?

3. How many school districts include pedestrian safety in
. driver education courses in high school?
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4. How many local jurisdictions have driver-pedestrian
improvement (or violator) schools with trained instructors?

5. How many of these schools are conducted by the police
department? ; the traffic courts 9 ; or others 9

6. What innovative methods are being studied for special
protection of elderly pedestrians?

7. Have any been developed? Yes_ No If "Yes,"
specify

E. Public education.

1. How many school districts include traffic safety courses,
including pedestrian safety, in their curricula in:

a. Kindergarten and elementary schools 9

b. Junior high schools 9

c. Senior high schools 9

2. Are there requirements for licensed nursery schools to
include safety education in their programs? Yes._ No

3. Is there a State program to promote public information
activities related to pedestrian safety on a regular basis
through the news media? Yes_. No

F. Child pedestrian protection.

1. Do the State and local pedestrian safety programs include
provisions for the protection of preschool and elementary
school children while in neighborhood play? Yes_ No_
If "Yes," provide brief supplemental description of the
major measures.
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2. How many school districts require an urban planner and/or
traffic engineer on site selection and building planning com-
mittees?

3. How many school districts have a program of cooperation
with other involved local agencies to develop a system of
school routes for student pedestrian use?

4. How many use:

a. School safety patrols only9

b. Civilian crossing guards only

c. A combination?

5. How many school districts have a program of cooperation
with local police and traffic engineers or other responsible
local officials to develop school bus routes?

6. In how many school districts is the policy of establishing
school bus stops off major streets in force 9

7. In how many school districts are there no school bus routes
and loading points which require a student to cross a major
street at an unsignalized intersection (major street is one
for which cross-street traffic is required to stop)?

G. Vehicular-pedestrian rights and duties.

1. Are there State laws in effect which:

a. Define pedestrian rights and duties? Yes No

b. Define driver rights and duties with respect to
pedestrians? Yes_ No

c. Enable local jurisdictions to adopt these laws by ref-
erence, as part of the State model traffic ordinance
legislation? Yes No

2. If not, is such legislation in preparation? Yes_ No
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3. If such State legislation is in effect, are the provisions
comparable to those in the Uniform Vehicle Code? Yes
No__

4. If enabling legislation for adoption by reference of a State
model traffic ordinance is in effect, how many local juris-
dictions have adopted it?

5. If local ordinances exist, how many are comparable to the
model traffic ordinance?

6. How many local jurisdictions have local police departments?

7. How many police agencies have recruit and in-service train-
ing courses in pedestrian rights and duties, or make such
training available to their officers?

8. How many local police departments use the "selective en-
forcement" technique based on accident data and traffic
information for pedestrian enforcement?

9. How many local jurisdictions have a separate ,traffic court
with judges assigned exclusively to traffic violation cases?
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I. INTRODUCTION

A comprehensive reporting system is necessary for program manage-
ment and evaluation. Periodic report requirements should assist in
achieving the purpose of the Standard as well as provide an exchange
of information which will result in improved pedestrian safety. Re-
ports should be circulated within and between local and State agencies
and to appropriate Federal agencies.

II. REPORT REQUIREMENTS

A. Any coordinator for pedestrian safety requires reports from
other agencies in order to define program progress. Reports
required to assess the effectiveness of the pedestrian safety
program should contain data about accidents, environment, and
training which may permit the determination and correction of
pedestrian accident causative factors.

B. Such reports should be available from local agencies or from
summaries compiled at the State government level. These re-
ports should include:

1. Accident reports.

2. Enforcement reports.

3. Education reports.
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4. Traffic engineering reports.

5. Physical condition reports.

III. PEDESTRIAN SAFETY PROGRAM REPORTS

The local pedestrian safety coordinators should submit to the Governor's
Representative/program manager reports which reflect the planning,
operation, and effectiveness of the local pedestrian safety program.

A. Planning reports.

The planning reports should indicate those activities local govern-
ments intend to initiate for improved pedestrian safety and
include:

1. Details of the method of implementation.

2. A description of anticipated benefit.

3. An estimate of program costs.

4. Background and justification for the program.

5. Priorities assigned to programs on a cost-benefit basis,
when feasible, to indicate the development and imple-
mentation sequence.

6. The interrelationship of pedestrian safety projects.

B. Operation reports.

1. The operation reports should:

a. Indicate the functions and techniques of implementing
the pedestrian safety program.

b. Be distributed to functional departments and their
responsible agents for use in daily operations.

c. Emphasize program features which have been demon-
strated to enhance pedestrian safety and their method
of implementation.
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2. The subject matter of typical operating reports should
include:

a. Vehicle-pedestrian crash investigation reports which
expose common causes of pedestrian accidents as sum-
marized from other agency reports. These reports
should include information on the physical condition of
both the pedestrian and the driver involved in accidents.

b. Reports on the education of drivers and pedestrians in
pedestrian safety, including, in summary form, special
training of safety patrols or adult school crossing guards.

c. Reports on enforcement activities (including the use of
driver-pedestrian improvement schools) and summaries
of daily citations for pedestrian safety violators.

d. Inventory reports summarizing the availability and
utilization of pedestrian safety devices such as:

(1) Special traffic signals, sign, and markings.

(2) Legislation affecting pedest. _an safety (such as
prohibitive parking ordinances to improve sight
distances).

C. Effectiveness reports.

Periodic review of pedestrian safety programs to compare
achievement with planned objectives provides a measure of the
effectiveness of the program.

1. While a program may be qualitatively evaluated for its scope
of activity, a quantitative measure of effectiveness is more
difficult to assess. However, effectiveness would be dem-
onstrated if the number of infractions per individual habitual
violator was significantly reduced following attendance at
a violator improvement school, or, even more significantly,
if pedestrian accidents were significantly reduced after
initiation of a pedestrian safety program.

2. The effectiveness of each of the various functional elements
within a program is frequently difficult to isolate. The
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effectiveness reports developed and distributed by the State
pedestrian safety coordinator to interested local, State, and
national agencies should attempt to identify significant pro-
gram activities.

3. Included in these reports should be a summary of:

a. Pedestrian accident trends.

b. Number of warnings or arrests of pedestrian violators.

c. Safety patrol training programs.

d. Violator improvement school repeaters.

e. Adult school crossing guard program.

f. Preschooler safety training program.

g. Pedestrian safety speaker requests.

h. Public-initiated control device requests.

i. Reduction in pedestrian and driver alcohol involvement.

j. Before-and-after studies.

IV. REPORTS TO NHTSA AND FHWA

A. The NHTSA and FHWA intends to request program summary
and evaluation reports from each of the States to permit:

1. Correlation of pedestrian accident data on a national basis.

2. Evaluation of the State's pedestrian safety program.

3. Assessment of the State's achievement of the Standard's
legal requirements.

B. The reports submitted by local jurisdictions to the State should
be correlated and compiled along with State data into a coordinated
State report. These reports should contain summary information
similar to that dr:seribed in the evaluation checklist and paragraph
III of this chapter.
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I. INTRODUCTION

The participation of political subdivisions and public and private
organizations in pedestrian safety planning and programming involves
iiteractions among numerous groups which generate, use, and/or
implement pedestrian safety measures. Such interaction takes place
on a horizontal basis among local governmental units and on a vertical
basis between local governments and the State.

II. PARTICIPATION INTERACTION

To illustrate interaction in participation in pedestrian safety the
following tabular formats are discussed and presented as exhibits
at the conclusio-i of this chapter.

A. State government participation in pedestrian safety.

A number of State governmental agencies are concerned with
various facets of pedestrian safety, usually with differing
responsibilities. For example, accident record data on the
physical/mental condition of pedestrians are generated by
the enforcement agencies but they are utilized by State health
and medical agencies. Specifically, other State agencies
having functions related to the problem of alcohol and traffic
safety, such as the courts and education departments, would
be interested in utilizing such data. The interrelationship of
these government agencies is shown in Exhibit I.



B. Local government participation in pedestrian safety.

Because the pedestrian problem is more severe in the urban
than the rural areas of the State, pedestrian safety should be
given a high priority in local government safety program planning.
For example, accident record data showing a high incidence
of accidents at a particular intersection should be of major
interest to lucal enforcement, highway and traffic engineering,
education, and community planning agencies. The pattern of
local government participation is outlined in Exhibit II.

C. Public authority participation.

In addition to local general purpose governments, there are
other special purpose units of government such as public trans-
portation and parking and port authorities which are concerned
with pedestrian safety. The interrelationship of special purpose
governments in pedestrian safety programming is shown in
Exhibit III.

D. Nonofficial group participation.

Because pedestrian safety involves all age levels of the popu-
lation, a number of nonofficial groups are actively concerned
with pedestrian safety. These include such groups as parent-
teacher associations, civic clubs, and safety councils or
associations. The interaction of such groups in various facets
of pedestrian safety is illustrated in Exhibit IV.
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APPENDIX A

HIGHWAY SAFETY PROGRAM STANDARD 14

PEDESTRIAN SAFETY

PURPOSE

To emphasize the need to recognize pedestrian safety as an integral, con-
stant and important element in community planning and all aspects of high-
way transportation, and to ensure a continuing program to improve such
safety by each State and its political subdivisions.

STANDARD

Every State in cooperation with its political subdivisions shall develop and
implemer't a program to ensure the safety of pedestrians of all ages. The
program shall provide as a minimum, that:

I. There is a continuing Statewide inventory of pedestrian-motor vehicle
accidents, identifying specifically:

A. The locations and times of all such accidents.

B. The age of all of the pedestrians injured or killed.

C. Where feasible to determine, whether the exterior features
of the vehicle produced or aggravated an injury,

D. The color and shade of clothing worn by pedestrians when injured
or killed, and the visibility conditions which prevailed at the
time.

E. The extent to which alcohol is present in the blood of fatally
injured pedestrians 16 years of age and older.

F. Where possible to determine, the extent to which pedestrians
involved in accidents have physical or mental disabilities.

II. There are established Statewide operational procedures for improving
the protection of pedestrians through reduction of potential conflicts
with vehicles:

A-1.
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A. By application of traffic engineering practices including pedes-
trian signals, signs, markings, parking regulations an.1 other
pedestrian and vehicle traffic control devices.

B. By land use planning in new and redevelopment areas for safe
pedestrian movement.

C. By provision of pedestrian bridges, barriers, sidewalks and
other means of physically separating pedestrian and vehicle
pathways.

D. By provision of environmental illumination at high pedestrian
volume and/or potentially hazardous pedestrian crossings.

III. There is established a Statewide program for familiarizing drivers
with the pedestrian problem and with ways to avoid pedestrian collisions.

A. The program content shall include emphasis on:

1. Behavior characteristics of the three types of pedestrians
most commonly involved in accidents with vehicles: 1)
children; 2) persons under the influence of alcohol; and
3) the elderly.

2. Accident avoidance techniques that take into account the
hazardous conditions and behavior characteristics displayed
by each of the three high risk pedestrian groups listed in
subparagraph 1.

B. Emphasis on this program content shall be included in:

1. All driver education and training courses.

2. Driver improvement courses.

3. Driver license examinations.

IV. There are Statewide programs for training and educating all members
of the public as to safe pedestrian behavior on or near streets and
highways.

A. For children, youths, and adults enrolled in schools, beginning
at the earliest possible age.
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B. For the general population via the public media.

V. There is a Statewide program for the protection of children walking
to and from school, entering and leaving schoolbuses, and in neighbor-
hood play.

VI. There is a Statewide program for establishment and enforcement of
traffic regulations designed to achieve orderly pedestrian and vehicle
movement and to reduce vehicle-pedestrian conflicts.

VII. This program shall be periodically evaluated by the States, and the
National Highway Traffic Safety Administration and Federal Highway
Administration shall be provided with an evaluation summary.

A -3
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APPENDIX B

GLOSSARY OF DEFINITIONS

This glossary defines those terms whose meanings may be unclear in
the context in which they are used. These definitions are meant to apply
only to the usage of these terms in this volume.

Barricade - A portable or fixed barrier having object markings, used to
close all or a portion of the right-of-way to vehicular or pedestrian traffic.

Barrier - A device used to direct pedestrian traffic.

Channelizing Line - A line which directs traffic and indicates that traffic
should not cross but may proceed on either side.

Crosswalks (a) That part of a roadway at an intersection included within
the connections of the lateral lines of the sidewalks on opposite sides of
the highway measured from the curbs or, in the absence of curbs, from
the edges of the traversable roadway whether marked or unmarked; (b)
Any portion of a roadway distinctly indicated for pedestrian crossing by
lines or other markings on the surface.

Highway (or Street) - The entire width between the boundary lines of
every way publicly maintained when any part thereof is open to the use
of the public for purposes of vehicular travel.

Intersection - The area embraced within the prolongation or connection
of the lateral curb lines, or, if none, then the lateral boundary lines of
the roadways of two highways which join one another at, or approximately
at, right angles; or the area within which vehicles traveling upon different
highways joining at any other angle may come in conflict.

Island - An area within a roadway from which vehicular traffic is intended
to be excluded, together with any area at the approach thereto occupied
by protective deflecting or warning devices.

Island, Channelizing - A traffic island located in a roadway area to confine
specific movements of traffic to definite channels.

Island, Divisional A traffic island, usually elongated and narrow, follow-
ing the course of the roadway to separate traffic moving in the same or
opposite directions and sometimes used as a pedestrian refuge.

t) 7.
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Island, Loading - A pedestrian island especially provided for the protection
of transit vehicle users.

Island, Pedestrian Refuge - A pedestrian island designed for the use and
protection of pedestrians. A pedestrian island includes the safety zone
together with the area at the approach occupied or outlined by protective
deflecting or warning devices. This includes loading islands.

Island, Traffic An island designed to separate or direct streams of
vehicle traffic. Included are both divisional and channelizing islands.

Median Lane A speed change and storage lane within the median to
accommodate left-turning vehicles and sometimes used as a pedestrian
refuge.

Median The portion of a divided highway separating traveled ways for
traffic in opposite directions and sometimes used as a pedestrian refuge.

Official Traffic Control Devices All signs, signals, markings, and
devices . . . placed or erected by authority of a public body or official
having jurisdiction for the purpose of regulating, warning, or guiding
traffic.

Pathway Simply-kept graded or improved pedestrian-vehicle separation.

Pavement - That part of a roadway having a constructed surface for the
facilitation of vehicular traffic.

Pedestrian - A person in, or adjacent to a trafficway, not in or on any
vehicle or other device used for transportation, sport, or re-,_(..-..ation.

Pedestrian Clearance Interval - The timL it display of the DONT WALK
indication following the WALK interval before opposing vehicles receive
a green indication.

Pedestrian Detector - A detector, usually of the push-button type, installed
near the roadway capable of being operated by hand.

Pedestrian Phase (Pedestrian Movement) A traffic phase allocated to
pedestrian traffic.

A. Combined Pedestrian-Vehicle Phase - A traffic phase wherein
pedestrians are directed to move on certain crosswalks parallel
to the through vehicular movement and wherein vehicles are
permitted to turn across the said crosswalks.



B. Semi-Exclusive Pedestrian-Vehicle Phase - A traffic phase
wherein pedestrians are directed to move on certain crosswalks
with parallel or other vehicular movements, but vehicles are
not permitted to turn across the said crosswalks during the
pedestrian movement.

C. Leading Pedestrian Phase Signal phasing wherein an exclusive
pedestrian phase, in advance of the minor-street vehicular
green phase, is provided for pedestrians crossing the main
street only.

D. Exclusive Pedestrian Phase - A traffic phase wherein pedes-
trians are directed to move on any crosswalk or cross the inter-
section diagonally during an exclusive phase while all vehicles
are stopped.

Pedestrian Signal - A traffic control signal which is erected for the ex-
clusive purpose of directing pedestrian traffic at signalized locations.

Pretimed Signal A type of traffic control signal which directs traffic to
stop and permits it to proceed in accordance with predetermined time
schedules.

Public Parking Area (or Facility) - A parking facility available for use
by the general public, with or without payment of a fee.

Right-Of-Way - The privilege of the immediate use of the roadway.

Roadway - That portion of a highway improved, designed, or ordinarily
used for vehicular travel, exclusive of the berm or shoulder. In the
event a highway includes two or more separate roadways, the term

I roadway, as used herein, refers to any such roadway separately but
not to all such roadways collectively.

Safety Zone The area or space officially set apart within a roadway for
the exclusive use of pedestrians, and which is protected or is so marked
or indicated by adequate signs as to be plainly visible at all times while
set apart as a safety zone.

Sidewalk - That portion of a street between the curb line, or the lateral
line of a roadway, and the adjacent propr:rty lines intended for the use of
pedestrians.

7,7B -3



0 Signal Installation - All of the equipment and material involved in the
signal control of traffic at one intersection.

Traffic Pedestrians, ridden or herded animals, vehicles, streetcars,
and other conveyances either singly or together while using any highway
for purposes of travel.

Traffic-Actuated Signal - A type of traffic control signal in which the
intervals are varied in accordance with the demands of traffic as registered
by the actuation of detectors.

A. Semitraffic-Actuated Signal - A type of traffic-actuated signal
in which means are provided for traffic actuation on one or
more but not all approaches to the intersection.

B. Full Traffic-Actuated Signal A type of traffic-actuated signal
in which means are provided for traffic actuation on all approaches
to the intersection.

Traffic Control Signal - Any device whether manually, electrically, or
mechanically operated by which traffic is alternately directed to stop and
permitted to proceed.

*Traffic Markings - All lines, patterns, words, colors, or other devices,
except signs, set into the surface of, applied upon, or attached to the
pavement or curbing or to objects within or adjacent to the roadway
officially placed for the purpose of regulating, warning, or guiding traffic.

Traffic Sign - A traffic control device mounted on a fixed or portable
support whereby a specific message is conveyed by means of words or
symbols, officially erected for the purpose of regulating, warning, or
guiding traffic.

Warrants The minimum conditions which would justify the establishment
of a particular traffic control regulation or device, usually including such
items as traffic volumes, geometrics, traffic characteristics, accident
experience, etc.

B-4
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APPENDIX C

REFERENCES

The following is a selected list of recognized authoritative references
which may be helpful in implementing the programs specified in this volume.
This list is not meant to be a bibliography of all documents available in the
field.

American Association of State Highway Officials. A Policy on Design of
Urban Highways and Arterial Streets (1973). American Association of
State Highway Officials, 341 National Press Building, Washington, D. C.
20004.

American Association of State Highway Officials. A Policy on Geometric
Design of Rural Highways (1965). American Association of State Highway
Officials, 341 National Press Building, Washington, D.C. 20004.

American Association of State Highway Officials. National Practices for
the Operation and Protection of School Zones and Crossings (1952).
American Association of State Highway Officials, 341 National Press
Building, Washington, D. C. 20004.

American Automobile Association. Manual on Pedestrian Safety (1964).
American Automobile Association, 8111 Gatehouse Road, Falls Church,
Virginia 22042.

Arthur D. Little, Inc. The State of the Art of Traffic Safety (1966). Pre-
pared for the Automobile Manufacturers Association, 320 New Center
Building, Detroit, Michigan 48202.

Highway Users Federation for Safety and Mobility. Guide to a School
Pedestrian Safety Program (1966). 1776 Massachusetts Avenue, N. W. ,
Washington, D. C. 20006.

Highway Research Board, Channelization, Special Report Number 5 (1952).
Highway Research Board, 2101 Constitution Avenue, N. W. , Washington,
D. C. 20418.

Illuminating Engineering Society. American Standard Practice for Street
and Highway Lighting (1967). Illuminating Engineering Society, 345 East
47th Street, New York, New York 10017.



Institute of Traffic Engineers. A Program for School Crossing Protection
(1962). Institute of Traffic Engineers, 185 N. Fort Myer Drive, Arlington,
Virginia 22209.

Institute of Traffic Engineers. Recommended Practices for Subdivision
Streets (1967). Institute of Traffic Engineers, 1815 N. Fort Myer Drive,
Arlington, Virginia 22209.

Institute of Traffic Engineers. Traffic Engineering Handbook (1965).
Institute of Traffic Engineers, 1815 N. Fort Myer Drive, Arlington, Virginia
22209.

National Commission on Safety Education. Policies and Practices for
School Safety Patrols. National Education Assocation, 1201 16th Street,
N. W. , Washington, D.C. 20036.

National Committee on Uniform Traffic Laws and Ordinances. Uniform
Vehicle Code (1962). National Committee on Uniform Traffic Laws and
Ordinances, 1776 Massachusetts Avenue, N. W. , Washington, D.C. 20036.

0

National Committee on Uniform Traffic Laws and Ordinances. Model
Traffic Ordinance (1962). National Committee on Uniform Traffic Laws
and Ordinances, 1776 Massachusetts Avenue, N. W. Washington, D. C.0 20036.

National Joint Committee on Uniform Traffic Control Devices. Manual
on Uniform Traffic Control Devices for Streets and Highways (1961).
Superintendent of Documents, U. S. Government Printing Office, Washington,
D. C. 20402.

National Safety Council. Accident Facts (an annual publication). National
Safety Council, 425 North Michigan Avenue, Chicago, Illinois 60611.

American National Standards Institute, Manual on Classification of Motor
Vehicle Traffic Accidents, ANSI Manual D16. 1 (1962). American National
Standards Institute, 10 East 40th Street, New York, New York 10016.
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APPENDIX D

REPRESENTATIVE PROJECTS

The pedestrian accident problem affects all age groups of our society;
therefore, there is a great need for the continuing development of new,
innovative pedestrian safety projects and programs. There is no fixed
master safety plan which can be designed to meet all local pedestrian
problems, for every community has unique characteristics which require
variations in old, tested programs as well as implementation of new safety
projects.

Sample pedestrian safety projects and problem areas which could be investi-
gated on a local level are described below.

I. Pedestrian Safety Projects.

The following pedestrian safety activities are presented as repre-
sentative projects which have been or are being employed in pedestrian
protection programs.

A. Preschool and kindergarten pedestrian safety training school. iiiEquipment includes use of films and other visual aids to instruct
children in traffic safety.

B. Development and printing of a teacher's guide for pedestrian,
bicycle, and school bus safety in elementary grades.

C. In-service safety education programs for elementary school
teachers, which will train them to incorporate safety into
regular daily education programs.

D. Development of course material, course content, supplies,
equipment, and "play towns" to teach pedestrian safety to
mentally retarded children.

E. A study of the physical and traffic characteristics of a high
pedestrian volume intersection to determine the extent and
nature of the pedestrian problem and to obtain guidelines to
solutions.

F. A demonstration of imaginative use of newly developed lighting
techniques and traffic control to improve crosswalk lighting
and pedestrian and vehicle traffic control.
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G. Development of course outline, teaching techniques, and equip-
ment for use in special pedestrian improvement schools where
pedestrian traffic violators are referred.

H. Safety orientation programs or courses for older adults to pro-
vide on-the-spot pedestrian safety training, including actual
demonstrations of effective use of pedestrian safety measures
such as "Walk-Don't Walk" signals, zebra crosswalks, etc.
These programs utilize films and other visual means to help
older citizens develop greater self-responsibility in safety
when using the roadways.

I. Preschool parent education programs designed to give parents
constructive suggestions on how to begin traffic training for
youngsters beginning when children first learn to walk. These
projects could be an important part of such programs as "Head
Start" where parents and preschoolers are brought together
for training.

J. Development of training programs for police safety officers,
community safety coordinators, and school safety supervisors
who will be working in the area of child pedestrian safety.

K. Operation of a community "safety town," a miniature, simulated
traffic area or village where children can learn safe pedestrian
practices away from the dangers of actual traffic.

L. A study of the effectiveness of specially designed pedestrian
safety signals and signs, including visual and audio pedestrian
information signals used at hazardous pedestrian crossings.

M. A special study of school crossings to determine pedestrian
protection needs and measures to be taken to provide maximum
safety for children en route to and from school. This includes
a program for training adult crossing guards or safety patrols
in effective ways of safeguarding school children as they travel
to and from school; and a program for the development of a
school district or area plan for safe routes to school, which
could be implemented by individual schools.

II. General Pedestrian Safety Problem Areas.

There is still much to be learned about pedestrian safety and ways
to achieve greater pedestrian protection. Research investigations
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of problem areas such s those described below can lead to the develop-
ment of effective safety programs.

A. Develop and apply measures for the protection of older pedestrians.

The pedestrian 65 and older is underrepresented in the totals of
pedestrian injuries and overrepresented in the fatality figures,
indicating that his survivability rate is very poor. Thus, a
potential for substantial payoff in terms of lives saved exists in
this group. Means of protecting older pedestrians against the
consequences of their slowing reflexes and failing abilities must
be found.

B. Measure the benefits of a school safety program by a compre-
hensive demonstration study in two junior high school districts
of a medium-to-large city.

Children 5-14 years of age represent 20.4 percent of the popu-
lation of the United States and were involved in 87.6 percent of
all pedestrian accidents which occurred during 1966.

Children of this age group should be amenable to a school-based
program to reduce their contribution to the pedestrian accident
toll. A study which would provide a documented evaluation of
such a program would define the benefits to be obtained. Statis-
tical comparisons between the before-and-after periods of both
school districts would indicate the improvement that such a
program could provide.

C. The effects of enforcement of pedestrian regulations on the fre-
quency and severity of pedestrian accidents.

At present is no firm evidence to indicate the degree to
which enforcement contributes to the reduction of pedestrian
accidents. There is need for studies which will collect and
organize all available data on pedestrian legislation and its
enforcement. The data will be used to evaluate and document
the relationship of pedestrian regulation enforcement to the re-
duction of pedestrian accidents. The findings will then be used
to develop standards for the uniform enforcement of pedestrian
regulations and programs to aid their application and imple-
mentation.
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D. Environmer gal light level control.

There is need for a study to determine the optimum level of
light from all sources so that a pedestrian would be illuminated,
not obliterated. A University of Indiana study revealed that a
combination of good lighting and headlights may obliterate a
pedestrian. " Arthur D. Little Inc. , in its report, The State
of the Art of Traffic Safety, lists only two research papers
dealing with the effect of lighting improvements and pedestrian
accidents. Pedestrian accidents were not the primary subject
in either study. One referred to reduction of greater than 30
percent in pedestrian accidents by introduction of better lighting.
The other, which studied accidents occurring during hours which
are sometimes light and sometimes dark, indicat-,d the effect
of darkness is to multiply adult pedestrian casualties by appro-
ximately three times. This paucity of study about illumination
and safety indicates the need for research in this area.

E. Methods for improving speed judgment of older pedestrians.

Elderly pedestrians experience great difficulty in correctly
judging the speed of approaching vehicles and thus often endanger
themselves in traffic. A study could be made of the cues used
by older pedestrians in judging speed of oncoming vehicles in
relation to decisions to cross the roadway and ways it which
older pedestrians could develop methods for improving their
speed judgments. These could then be used in training elderly
people to be more self-reliant in traffic.

F. Effectiveness of information programs in affecting pedestrian
walking habits.

Special publicity-information programs are often used for
pedestrian safety generally and in relation to specific education,
enforcement, or engineering pr ograms. Various public informa-
tion media are used in such a progi am. These could be studied
to determine which types of information efforts effect most
significant changes in pedestrian behavior. The results of this
program would indicate those problem areas in which expenditure
of future funds could be most effectively utilized.



G. Physically disabled pedestrian "play town. "

The problems encountered by the physically disabled pedestrian
could be the subject of study in a "play town" situation. The
effect of conflict-reducing and traffic control devices on pedes-
trian performance of the physically disabled could be investigated
to provide guidance in design planning near hospital and rehabili-
tation centers as well .as in normal traffic areas.
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APPENDIX E

RESOURCE ORGANIZATIONS

Organizations vitally interested in highway safety and Ahich have done much
work on pedestrian safety problems are listed below. This list should not
be considered complete, but representative of the types of groups concerned
with various aspects of the pedestrian safety problem.

American Association of Motor Vehicle Administrators (AAMVA)
404 Madison Building
Washington, D. C. 20004

American Association of State Highway Officials (AASHO)
341 National Press Building
Washington, D. C. 20004

American Automobile Association and Affiliated Clubs (AAA)
8111 Gatehouse Road
Falls Church, Virginia 22042

American Bar Association (ABA)
1155 East 60th Street
Chicago, Illinois 60637

American Driver and Traffic Safety Education Association
1201 16th Street, N. W.
Washington, D. C. 20036

Highway Users Federation for Safety and Mobility
1776 Massachusetts Avenue, N. W.
Washington, D.C. 20036

Bureau of Highway Traffic
University Park
Pennsylvania 16802

Federal Highway Administration
400 7th Street, S. W.
Washington, D.C. 20590

tio



Council of State Governments
Iron Works Pike
Lexington, Kentucky 40505

Highway Research Board (HRB)
2101 Constitution Avenue
Washington, D. C. 20418

Highway Users Federation for Safety and Mobility
1776 Massachusetts Avenue, N. W.
Washington, D. C. 20036

Illuminating Engineering Society (IES)
345 East 47th Street
New York, New York 10017

Institute of Traffic Engineers (ITE)
1815 North Fort Myer Drive
Arlington, Virginia 22209

Insurance Institute for Highway Safety
Watergate Office Building
2600 Virginia Avenue, N. W.
Washington, D. C. 20037

National Association of Counties
1001 Connecticut Avenue, N. W.
Washington, D. C. 20036

National Highway Traffic Safety Administration
400 7th Street, S. W.
Washington, D. C. 20590

National League of Cities
1612 K Street, N. W.
Washington, D. C. 20006

National Safety Council (NSC)
425 North Michigan Avenue
Chicago, Illinois 60611
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Traffic Institute
Northwestern University
1804 Hinman Avenue
Evanston, Illinois 60204

American National Standards Institute
10 East 40th Street
New York, New York 10016
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