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I. INTRODUCTION

Over the past decade, NHTSA-sponsored pedestrian accident research has
sought to increase pedestrian safety through a three-pronged approach. First,
accidents were carefully analyzed into distinct causal types (e.g., Snyder and
Knoblauch, 1971). Each type was described in the framework of a model
which identified the precipitating events, which immediately preceeded and
led to the accident, and predisposing factors, characteristics of the people
and the environment which contributed to the development of the accidents.
Second, based on these findings, countermeasures were or are being developed
which were intended to prevent specific types of accidents through interrup-
tions of the situational and behavioral chains leading to those acecident types
(e.g., Blomberg, Hale and Kearney, 1974). Third, studies are being conducted
to fleld test the more promising countermeasures to show their effectiveness
in reducing accidents and to develop the countermeasures and supportive mate-
rials to the point where they can be adopted and successfully implemented by
state or local authorities (e.g., Dunlap and Associates, Inc., April 1977, and
May 1977). '

This contract loocked at three proposed model regulations, developed by
Blomberg et al.(1974) to reduce pedestrian accidents. Two of the model regu-
lations seek to prevent accidents characterized by pedestrians darting into the
street and being struck by motorists who are screened by parked vehicles and
have inadequate time to react. The regulations prohibit on-street parking in
certain circumstances, in order to remove the parked vehicles which screen
pedestrians and motorists from each other. They are:

. Model On-Street Parking Ordinance—as written, prohibits on-.
street parking in new or rebuilt residential areas during day-
light hours, but allows the traffic engineer to exempt areas
in which parking removal would yield no benefit or would
cause undue hardship.

. Model Ordinance on Parking Near Intersections and Cross-
walks-—prohibits parking or standing within 50 feet of cross-
walks on the approach side (or 60 feet of intersections with-
out marked crosswalks) except for momentary stops to pick
up or discharge passengers.

Under this contract, these two regulations were examined vis-a-vis a safety
benefits study of an existing situation that reflected conditions similar to those
specified in the two model regulations. Although the same setting was used to
study both regulations, different data were analyzed for each. The results of
this study are described in the second section of this report.

Also examined under this contract was a third regulation proposed by Blom-
berg et al. (1974) one designed to change driver behaviors in "multiple threat”
sxtuatlons The multiple threat situation involves two (or more) motorists and
a pedestrian. At a crosswalk, a pedestrian begins crossing in front of one mo-
torist who stops (or remains stopped) to allow the pedestrian to cross. This
stopped vehicle screens the pedestrian and any other vehicles overtaking the



stopped vehicle from seeing each other. Accidents often oceur when the ped-
estrian steps from behind the stopped vehicle just as another vehicle overtakes.
To break this behavioral chain, Blomberg et al. (1974) developed the following:

. Model Vehicle Overtaking Law--its major point is to re-
quire every driver about to overtake another vehicle
stopped at a marked or unmarked crosswalk to stop and
to proceed only if there is no crossing pedestrian.

At the start of this contract, a test of essentially this behavior, as nearly
as it could be elicited by public information messages, was being conducted
under a separate NHTSA contract. Based on those findings, this project de-
veloped materials and procedures for implementing this law at the state level
in Arizona and California, to support a subsequent field test with accident mea-
sures. The results of this activity are described in the third section of this re-
port.

Information on all three model regulations--their development rationale ‘and
their annotated forms as produced by Blomberg et al. (1974}-is given in Appen-
dix A. '
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1. ON-STREET PARKING REDEPLOYMENT

A.  Background

As part of an effort to improve pedestrian safety, Blomberg, Hale and
Kearney (1974) proposed two model regulations dealing specifically with on-
street parking. The motivation for both model regulations emanated from
the general finding by Snyder and Knoblauch (1971) that, in many pedestrian
accidents, parked cars were cited as contributing to the crashes by prevent-
ing motorists and pedestrians from detecting each other until too late to
react effectively.

One solution could have been recommending complete barring of on-street
parking. This would have been impossible to implement in any real situation,
however. After careful study of the patterns of accident occurrence, Blomberg
et al. (1974) developed two different regulations which preserve most on-street
parking while eliminating the parking most highly associated with accidents.
The two regulations are presented below, together with a discussion of their
key features, evidence for their likely benefits and the mechanisms through
which they may be effective.

1. Model On-Street Parking Ordinance

Midblock "darts and dashes" are accident types which typically in-
volve child pedestrians dashing into the street from curbside while looking
straight ahead. While the drivers may be going too fast or may be distracted,
most often they are proceeding properly; they are driving straight. Crucial to
the causation of the accidents is the fact that the pedestrians first appear in
the street, through quick or abrupt motion and/or behind parked vehicles, too
close to the drivers for the latter to react safely. In NHTSA studies, three
subtypes of these accidents have been identified:

. Midblock Dart-Out, First Half. The pedestrian is
almost always a young child and is struek in the first
half of his crossing. A key factor is short-time ex-
posure; because of rapid movement and/or blocking,
the pedestrian is not seen until he is in the roadway.

. Midblock Dart-Out, Second Half. This type is similar
to the preceding type, except that the pedestrian is
struck in the second half of his crossing and the con-
tribution of parked cars is less obvious. The pedes-
trians are still young, but include more young adults
than Dart-Out First Half.

. Midblock Dash. These accidents are similar to either
of the preceding types, except that short-time exposure
is not documented. That is, the degree of pedestrian
visibility to the driver is unknown, but the pedestrian
ran or darted into the street and was struck.



In recent NHTSA projects done by Dunlap and others, pedestrian acci-

dent reports have been coded by experienced traffic safety researchers.

For

seven cities virtually all pedestrian accident reports were coded for one to six

years.

trian accidents for this sample were midblock darts and dashes.

these were Dart-Out First Half.

Table 1 shows the percentages for the three accident types by city, along
with the total numbers of pedestrian accidents.
section of urban areas throughout the country.

The cities represent a wide cross

On average, 31% of all pedes-

Over half of

Table 1. Midblock Dart and Dash Accident Percentages
Wash-
Los New ington{ San { Col-
Angeles | Orleans| D.C. | Diego | umbus Akronl | Toledol
Accident Type (73-75) | (73-75) | (1976)] (73-78) |(73-76) | (73-78) | (73-78)
Dart-Out
First Half 16.2% 15.1% | 22.9%} 19.2% | 14.8% | 12.2% 16.0%
Dart-Out
Second Half 7.6% 8.1% 8.0%| 8.3% 8.6% 6.3% 6.7%
Midblock Dash 4.2% 7.3% 6.5% | 4.4% | 11.0% | 8.6% 9.4%
N 7922 2655 1316 ]3263 2511 1332 1878

IData for these cities are only about 90% complete. It is not believed, how-
ever, that there are any sampling errors which would materially affect the
discussions which follow.

Because these accidents were typed through reading police accident.
reports, it was impossible to calculate directly how frequently parked vehicles
were involved. The reports are simply not detailed enough to conclude that the
absence of the mention of parked vehicles meant that parked vehicles were not
present. The pioneering study of Snyder and Knoblauch (1971), however, inves-
tigated accidents with supplemental site visits and participant interviews. Aec-
cording to re-analyses of those data, 73% of Dart-Out First Half accidents in-
volved parked cars which interfered with driver and/or pedestrian detection.

For Dart-Out Second Half, the figure was 34%. (Midblock Dash was not part
of their coding scheme.) Projecting this distribution onto the relative accident
frequencies shown in Table 1 yields the estimate that at least 59% of all mid-
block dart and dash accidents and at least 18% of all urban pedestrian accidents
involve the visual sereening of parked cars.

The blanket countermeasure of banning all on-street parking is im-
practical in our society: Blomberg et al. (1974) conducted further analyses of
the Snyder and Knoblauch (1971) data to identify more specific situations in
which midblock dart and dash accidents occur. Their goal was to recommend
a selective parking ban which would maximally reduce accidents with minimal

-4-
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disruption of parking. The result was their Model On-Street Parking Ordinance
(MOSPO), reproduced in Figure 1.

In their initial report of the MOSPO and its evaluation by traffic
engineers, legislative and police representatives, traffic safety groups, and
representatives of the general public, Blomberg et al. (1974) pointed to guarded
acceptance and expectations of success. There was particular concern that ade-
quate alternative (off-street) parking be available when and where the MOSPO
was in effeet. Accordingly, the form of the MOSPO should be considered sub-
ject to change as long as it satisfies four criteria originally specified by
Blomberg et al. (1974):

N Remove on-street parking in the areas and at the
times of the most serious dart and dash problems.
In general, since young children are the most fre-
quent victims, this means emphasis on residential
areas and daylight and early evening hours ex-
cluding the times schools are in session.

. Educate the public to the connection between
parking and pedestrian accidents to achieve under-
standing of and support for the regulation.

. Ensure, possibly through a linked zoning code stipu-
lation, that adequate alternative parking exist when-
ever and wherever the MOSPO is active.

. Allow a mechanism, e.g., traffic engineer discre-
tion, for exceptions to the law to be made when-
ever limited safety benefits in certain areas
would not justify the general inconvenience caused
by the law.

2. Model Ordinance or Law on Parking Near Intersections and Crosswalks

Intersection Dash accidents, originally identified by Snyder and Knob-
lauch (1971), occur to pedestrians of all ages although children are the most fre-
quent victims. Half occurred in commercial areas and about two-fifths occurred
in residentail areas. In the Snyder and Knoblauch data, parked vehicles were
cited in ten percent of Intersection Dash accidents. In addition, a significant
number of Dart-Out First Half and Dart-Out Second Half accidents were coded
at intersection locations by Snyder and Knoblauech (1971). Of the former, 60%
involved parked vehicles, of the latter, 20% did. Combined by relative frequency,
these three accident types had parked cars cited in 25% of their cases. In the
coding scheme employed for all accident typing since that original study, all
three types at intersections would be coded as "Intersection Dash."

As a result of additional analyses of the accident experience for cities
listed in Table 1, Intersection Dashes were found to account for an average of
14% of all accidents, ranging from a low of 7.3% for Washington, D.C. to a high
of 20.4% in Toledo, Ohio. Conservatively, then, over three percent of all urban
pedestrian accidents occur at intersections and involve the screening of parked
vehicles. While this is a small fraction, it represents about 3,000 to 6,000

-5-



MODEL ON STREET PARKING ORDINANCE

§ 1 -- Parking to be prohibited in new or redeveloped areas

(a) The (city traffic engineer) shall place official traffic-
control devices prohibiting standing and parking from sunrise to
sunset on streets in new residential subdivisions built after (January
1, 1981) and in other residential areas where a significant part of
an existing block is reconstructed after (January 1, 1981).

(b) When traffic-control devices are in place, a driver shall
not park or stand in violation of such devices.

§ 2 -- Exceptions

The (city traffic engineer) may exempt streets or parts of
streets subject to section 1 whenever he finds that prohibiting
standing or parking will not significantly contribute to pedestrian
safety (or whenever he finds that such prohibition imposes burdens
disproportionate to benefits to be derived therefrom).

Figure 1. Model On-Street Parking Ordinance
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pedestrian accidents per year across the country. Thus, the number is signifi-
cant. Moreover, a recent study into model ordinance effectiveness has shown
a cost-beneficial result even though it dealt with a pedestrian accident problem
which was of a small magnitude——the problem of children being struck around
ice cream vendor vehicles (Hale and Blomberg, 1978).

To counter the considerable problem of Intersection Dash accidents,
Blomberg et al. (1974) proposed the Model Ordinance or Law on Parking Near
Intersections and Crosswalks (MOPNIC), reproduced in Figure 2. This regulation
prohibits parking within 50 feet of crosswalks--midblock or intersection--or 60
feet of intersections without marked crosswalks. The regulation applies only
to the sides of streets which carry traffic into the intersection. The regula-
tion specifically prohibits use of the no-parking area for loading zones (except
for passengers), so that the freed areas will remain empty.

The purpose of the regulation is to allow a clear space before inter-
sections and crosswalks so that pedestrians and drivers will have a greater op-
portunity to see each other. The choice of distance--50 feet or 60 feet--was
based on modeling and pilot tests which determined the setback distance
needed to permit detection with adequate time and distance available for safe
reaction. The actual distance was determined adequate for vehicles approach-
ing at 25-30 mph. A longer distance was rejected for reasons of retaining as
much on-street parking as possible, consistent with increased safety. The op-
tion of varying the length of the setback according to the speed limits on the
streets was also rejected in favor of keeping the regulation simple enough for
clear understanding and accurate implementation.

The intended results of both parking regulations are shown in Figure 3
(for the MOSPO) and Figure 4 (for the MOPNIC). In both cases, a pedestrian
entering the street--even if darting--should be visible to a driver approaching
from at least 75 feet away from the point of possible impact. This is more
than two seconds away at a constant speed of 25 mph, a common speed for
such acecidents. It is enough distance for a driver to react and stop from that
speed, and to react and slow or swerve successfully at higher speeds.

In terms of pedestrian accidents and the accident types discussed
above, both regulations should lead to reduced rates of accidents. Without the
screen of parked vehicles, pedestrians may be more aware of the traffic scene
and dart into the street less frequently. However, even if they continue to
dart into the street, drivers should have more time to react and avoid a colli-
sion or, at least, to lessen its severity through a reduction in impact speed.
Thus, darting events, per se, should be less likely to result in accidents. In
particular:

. Banning on-street parking (the MOSPO) should dra-
matically reduce Dart-Out First Half accidents.
Dart-Out Second Half and, possibly, Midblock Dash
accidents could also decline in frequency. Regard-
less of subtype, midbloeck accidents in general should
be reduced. .

-7~



MODEL ORDINANCE OR LAW ON PARKING

NEAR INTERSECTIONS AND CROSSWALKS

§ 1 -- Parking near crosswalks regulated

(a) A person shall not stand a vehicle, whether occupied or

not:

(1)

(2)

Within 50 feet of the nearest border of any marked
crosswalk on the approach side of the crosswalk

Within 60 feet of an intersection without a marked
crosswalk on the approach side of the intersection

(b) Subsection (a) shall not apply to the driver of a vehicle
which is stopped:

(1)
(2)
(3)

(4)
(5)

To avoid conflict with other traffic;

To comply with a law;

To comply with directions of a police officer or
official traffic control device;

Momentarily to receive or discharge passengers;
Because it is disabled in such manner and to such
extent that it s impossible to avoid stopping and
temporarily leaving the vehicle in the area described
in subsection (a).

§ 2 -- Traffic-control devices required at certain crosswalks

(a) Traffic-control devices notifying drivers of the restrictions
in section 1(a) shall be installed in advance of all marked cross-
walks not located at an intersection and in advance of all cross-
walks located at any intersection where there is no traffic-control
signal or stop sign.

(b) The absence of any such traffic-control device shall not
affect a driver's duty to comply with section 1.

Figure 2. Model Ordinance or Law on Parking Near

Intersections and Crosswalks

-8-
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Figure 3.

Midblock Crossings With and Without Interference
from Parked Vehicles
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. Intersection accidents, particularly Intersection Dashes,
should also be reduced by the MOSPO. Since the
MOSPO eliminates parking on the entire block, not
just the 50 to 60 foot setback, its accident reduction
potential should be similar to that of the MOPNIC.

. Removing parked and standing vehicles from the 60
foot area preceding intersections (and midblock cross-
walks--the MOPNIC) should reduce Intersection Dashes
through the mechanisms cited above. Other intersec-
tion accidents may also decrease, due to the increased
sight distance and subtle changes in intersection traffic
flows and the likely reduction in congestion.

Thus, theoretically both regulations have the potential to reduce ped-
estrian accidents. In developing the model regulations, Blomberg et al. (1974)
used expert testimony to critique the general thrust of the models, to examine
the details of the proposals, and to estimate the practical considerations as the
basis to determining whether or not the model regulations could succeed in ap-
plication.

Both regulations were judged to have potential for safety benefits
by the broad spectrum of experts consulted by Blomberg et al. (1974), an evalu-
ation reflected in the discussion above (see Appendix A for a more complete
discussion). Both regulations would achieve any acecident reduction at a cost
however--i.e., loss of on-street parking which is highly valued in our society.
For the regulations to be implemented effectively, urban officials would have
to be convinced of the value of the regulations with evidence more powerful
than expert opinion. Simply, a more tangible level of proof in terms of the
ultimate measure--accidents--was needed before widespread promotion of the
model regulations could be justified or, indeed, undertaken successfully.

The research described in the next sections highlights the study of
the safety benefits of an existing parking removal regulation, in order to esti-
mate whether the two model regulations would really yield safety improvements.
If safety benefits were shown, the argument for adopting the model regulations
would be strengthened and the formerly theoretical safety benefits would become
more concrete.

B. Potential Research Approaches

Three alternative procedures were considered in the design of this study.
These procedures, each discussed below, were: 1) behavioral assessment, 2) com-
paring accident rates associated with the model regulations, and 3) comparing
accident rates associated with situations similar to the model regulations. The
final approach was ultimately chosen. It is described generally in this section
and the specific application is developed in detail in subsequent sections.

1. Behavioral Assessment

Often, the only difference between an accident and a near accident
is the actual collision. Behaviors, situations, ete. leading to both events can be
virtually identical. Therefore, it seems reasonable that pedestrian street cross-
ing events can be ordered by their safety, with crossings characterized by alert,
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purposive, conservative drivers and pedestrians at one extreme and crossings
resulting in crashes at the other extreme. If so, then there are certain cross-
ings which do not end in crashes but otherwise are very similar to crossings
which result in accidents. Those "near-accident" crossings are assumed to be
more frequent than actual accidents and to be related to accidents in simple
ways: The more accidents in a particular situation, the more near-accidents;
and the same factors which increase or decrease the rate of accidents increase
or decrease the rate of near-accidents.

Further, near-accident crossings are postulated to have certain (un-
specified) behavioral components which also occur in crossings leading to acci-
dents but which do not occur in safer crossings. If these behaviors can be
identified and reliably detected in crossings, then a study of the MOSPO and
the MOPNIC could center around measuring crossing behaviors. If the condi-
tions set by the regulations reduced the rate of accident-related behaviors,
then it could be concluded that the regulations were safer for pedestrians.

Although the full rationale forms an elaborate chain, measures de-
veloped through the same reasoning have been used successfully in traffic
safety (e.g., the measurement of vehicle-vehiecle conflicts; for a review see
Glauz and Migletz, 1979). The conflicts technique has not been as fully de-
veloped in pedestrian situations, however. Nevertheless, it (or a variation)
was considered seriously for use in this study. It was rejected for several
reasons: -

. There was no consensus on what behaviors or what
situations reliably identified near-accidents. While
"eonflicts" is a clear choice, there is no precedent
on a satisfactory definition of pedestrian-vehicle
conflict or a demonstration of a positive relation-
ship between conflict rates and accident rates
(Guttinger and Kraay, 1976). Other behaviors,
such as pedestrian pre-crossing search, have been
described in detail by Dueker (1978). They have
only been weakly linked to accident occurrence
by logical association, however. To identify be-
havior measures for use in testing these model
parking regulations and to validate them would
have been a massive experimental undertaking,
far beyond the resources of this study.

. Pedestrians gear their mode of crossing to the re-
quirements of the immediate setting. For narrow
crossings, an "informed dart"--i.e., stepping into
the edge of the crossing prepared to dart across
if an adequate gap is detected--may be appropri-
ate and quite safe while for wider crossings, with
more distance to cover and a potentially more
complex traffic pattern to evaluate, the same pro-
cedure could be quite dangerous. Adults can vis-
ually evaluate ecrossings several seconds before they
reach the curb or in the last fraction of a second
before they enter the street. They select search
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timing based on factors such as visual screens. What
may be the safest and most appropriate search pro-
cess in one setting (e.g., waiting until the last second
to search if a visual screen is present) may be an in-
dication of an inattentive and unsafe pedestrian in an-
other (eig., the same last minute search when a clear
view was available long in advance). Thus, comparing
behaviors from one condition to another would not have
been a simple tabulation and would have had to involve
a subjective interpretation of the safety value of each
behavior in context.

. Although pedestrian-vehicle near-accidents may be much
more frequently occurring than accidents, thousands of
observation hours would have been required to obtain ade-
quate samples, projected from any reasonable estimate of
near-accident rates.

. The complexity of this test paradigm and the indirect-
ness of the behavioral measures of accident potential
would have limited the practical value of the evidence
of the regulations' effectiveness. Although the results
might have been scientifically valid, they would have
been in a form unlikely to persuade city officials, traffic
engineers and public groups to implement the regulations
in their communities.

A more elaborate description of the complexity of the problem of be-
havioral measurement of crossing safety, and one possible theoretical framework
within which the problem may be resolved, is presented in Appendix E.

2. Accident Rate Tests of the Model Regulations

This would represent the preferred test scenario. It could have evolved
in one of two ways. Both were pursued and both failed to bear fruit. First, an
"existing situation" might have been found: A jurisdiction might have existed which
had in effect one or both of the model regulations. An extensive search of state
and municipal traffic codes in this country failed to reveal any such situation.
Second, a jurisdiction might have been persuaded to implement one or both of the
regulations on a pilot basis, subject to experimental design considerations. For
such a test to have yielded accident rate changes which would have been statis-
tically reliable, parking for a very large number of streets and intersections would
have had to have been altered for one or more years. This possibility was ap-
proached with a few cities without success. The major stumbling block was cir-
cularity: Typically, in order for a city to be willing to mount a massive test of
these regulations, the test would have had to have been already conducted with
positive results. Parking was too precious to remove without evidence that its
removal would significantly reduce accidents.

3. Accident Rate Tests of Situations Similar to the Model Regulations

The model regulations represent two specific ways of removing on-
street parking, but they are not the only ways. Many cities, for example, have
existing regulations which ban parking for brief periods to allow street cleaning.
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If a situation could be found which covered a large area and prohibited parking
for an adequate time period, then an accident rate study similar to that des-
cribed above could be undertaken. The results would provide direct evidence
on whether the existing situation led to safety benefits or not. To the extent
that the existing situation was like the model regulations, the results could be
generalized to support the safety effectiveness of the model regulations.

An existing situation study might have other benefits as well, de-
pending on its details. For example, it might represent a more powerful sta-
tistical design than a full implementation of the model regulations would pro-
vide. The situation might involve some but not all features of the model re-
gulations, and the safety results could be used to separately examine the ef-
fectiveness of those aspects of the model regulations. Major differences bet-
ween the existing situation could, however, make more difficult the generali-
zation of test results to results expected with the model regulations in force.

This procedure was selected for use in this study. The specific
situation and the resulting research design are described below.

C. Research Overview

1. Site Characteristics

In support of this approach, the first task was to identify an exist-
ing situation suitable for the investigation. It had to have a parking removal
situation quite similar to that prescribed under the MOSPO and MOPNIC, it
had to be well-documented, and it had to have available an adequate base of
accident data for hypothesis testing. After several possible sites were con-
sidered, New York City (specifically Manhattan) was selected for the study.
Because Manhattan's parking regulations differed in several ways from the
model regulations, the situation would provide useful information without being
a direct test of the regulations. The Manhattan regulations were particularly
well suited to this study, however, because of the orderly way they cycled on
and off at any given location.

The areas of Manhattan used in this study were the portion of the
island above 59th Street and the part from Houston Street to 59th Street east
of Third Avenue. The east-west streets, which formed the bulk of the study .
sample, were predominately multiple dwelling unit residential. Parking on these
streets was unmetered and full-time except as affected by the street cleaning
regulations. The north-south avenues, which were mixed commercial and resi-
dential, were frequently disqualified from the data analysis because parking was
metered or was fully prohibited. The pattern of meters was such that com-
mercial areas tended to be rejected and residential blocks tended to be retained.

In the area of the study, New York City enforces alternate side
parking (ASP) regulations for street cleaning. Excluding metered areas, in
which the ASP regulations cycle on a different schedule, the regulations oper-
ate either four or six days per week, either between 8 and 11 a.m. or bet-
ween 11 a.m. and 2 p.m. When operative, the regulations prohibit parking on
one side of the street, half of the days affecting the north or west sides of
the streets and half of the days affecting the south or east sides.
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A map of Manhattan with the area of the study lightly shaded and
showing the distribution of ASP regulations is produced in Figure 5. There are
four basic elaborations of the ASP regulation, varying in the number of days
per week affected, according to the severity of the street cleaning problem,
and varying in time of day so that street cleaning can be scheduled efficiently.
The New York City codes for the four ASP versions indicate their coverage.
Two versions (A2X and A3X) affect parking in the morning, between 8 a.m.
and 11 a.m.; the other versions (P2X and P3X) affect parking in the period
from 11 a.m. to 2 p.m. Two versions (A2X and P2x) remove parking from
each side two days per week (Monday and Thursday from one side, Tuesday
and Friday from the other). The remaining versions (A3X and P3X) remove
parking from each side on three days per week (Monday, Wednesday and Friday
from one side and Tuesday, Thursday and Saturday from the other).

These alternate side regulations have been in effect since long before
the period relevant to this study (1974 through 1978) and have been essentially
unchanged in form for the entire period. Thus, we may expect that compliance
has been consistent throughout the period.

An earlier study of the effects of enforcement frequency and stra-
tegy on compliance with these regulations (DeBartolo, Preusser and Blomberg,
1978) showed that, in these areas of Manhattan, parking is significantly altered
during the times the regulations are in effect. In the middle two hours of the
three hour period, the prohibited side of the street was found to be almost al-
ways clear of parked cars. During the first part of the period, some cars had
not yet moved; during the last half hour or so, cars were moved back into the
prohibited area after the street cleaning apparatus had passed. On the opposite
side of the street in areas of the city where on-street parking was typically
heavy (i.e., most of Manhattan), there was double parking during the periods
when the prohibited side was clear of parking.

These observations provided clear evidence that the alternate side
parking regulations had major, consistent effects on parking. While these ef-
fects were not exactly the same as those to be derived from the model regu-
lations, there are strong similarities. The MOSPO calls for the removal of
all parked vehicles from curbs; ASP regulations remove parking from just one
side. The MOPNIC would remove parking from within 50 feet of the pedes-
trian crossing zone; the ASP regulations, on the operative sides of the street,
remove parking completely from the approach to the crossing zone.

Also, pedestrian accident data could be made available for the area
of Manhattan for a significant time period. Through the cooperation of the
State of New York Department of Motor Vehicles, it was possible to obtain
computer records of Manhattan pedestrian accidents and to access the physi-
cal accident reports as well.

2. Accident Research Design

The ASP-controlled parking pattern permitted a tightly counterbalanced
research design. For any given block in the study sample, on some days of the
week parking was prohibited on one side of the street and for other days of the
week it was prohibited on the other side. Thus each block could serve as its
own control. ‘
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For a set of blocks, the hours of ASP activity corresponded to a
period of no activity on another set of blocks; ASP activity on the second set
was matched in time with normal parking on the first set. Thus, time of day
factors could be balanced by the time-location interaction. These factors are
illustrated below in Tables 2 and 3.

Table 2. Schedule of Parking Removal Due to Four
Versions of ASP Regulations!

Alternate Affected Dav of Week
Side Parking | Time of Y
Regulations Day Sun Mon Tue Wed Thu Fri Sat
A2X 8 am - - N s | - N s | —
11 am
P2X él am - 4 __ N s | -- N s | -
pm
8 am -
A3X 11 am - N S N S N S
P3X %1 am - __ N S N S N S
pm

1Cell entries refer to sides of streets on which parking is prohibited in-the
affected time periods: ,
N - North (or West) side prohibition
S - South (or East) side prohibition

Table 3.

Time and Location Interaction of ASP Activity

Time

of Day

8 am - 11 am

11 am - 2 pm

2 ASP in force on ASP not

® n o 8 am - 11 am alternating sides in

2% 8¢ of the streets force

T w2

Gt @ — Gy

OE & > ASP not ASP in force on .
wn Q . . .

< 2B Lo 11 am - 2 pm in alternating sides
[} [}

5 & force of the street

@

iy

The dependent variable in the study was aeccident frequency. All ped-
estrian accidents occurring in the test area of Manhattan from June 1974 through
December 1977 and reported to the City of New York or to the State were ex-
amined. For each accident, information was collected on:
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Pedestrian characteristics and actions

Vehicle and driver characteristies and actions
Time, day of week and date

Relationship to intersection of impact location
ASP condition at time of accident

Intersection and midblock data were analyzed for their separate ap-
plicability to the MOSPO and MOPNIC. The data were analyzed through cross-
tabulation procedures for the basic distributions of variable categories and for
comparisons which tested the relationships between accident types and frequen-
cies and ASP conditions. Two primary hypotheses were tested:

. If parking removal improves safety, then fewer acci-
dents should have been found during the times ASP
regulations were in effect than when they were not,
when balanced across time of day and geographic
area.

. If parking removal improves safety, then during the
times of ASP activity and at the locations where
the ASP regulations were in effect, there should have
been fewer accidents in which the pedestrians entered
the street from the side with parking banned than
accidents in which the pedestrians entered from the
side with parking permitted.

Analyses were performed across all accidents and across meéningful
subsets of accidents, e.g., intersection vs. midblock and children vs. adults.

3. Behavioral Correlates Analysis

The earlier study by DeBartolo et al. (1978) provided detailed infor-
mation on driver observance of the ASP regulations in the areas of the accident
rate evaluation and within the time period covered by the accident reports. No
information was collected, however, on whether the parking changes also affected
pedestrian travel. Unlike the situation which would be produced by the model
on-street parking regulation—i.e., no parking on both sides--the alternate side regu-
lations produced unequal parking on the two sides. Pedestrians may have reacted
to this factor by systematically choosing to congregate and travel on the clear
side (or on the heavily-parked side).

Such a change, if it were to occur, would have implications for both
the analysis of the accident data and the viability of an alternate side regula-
tion as a countermeasure approximation of the MOSPO. If, for example, most
pedestrians preferred to be on the unparked side, then even results showing no
decrease in accident frequency on the unparked side could be interpreted as
showing an accident rate decrease with parking removal (although countered
in the alternate side instance by higher pedestrian exposure) and, therefore,
as supporting the effectiveness of the model regulations. This same example
would show that the alternate side regulation would be a less than ideal safety
alternative to the model regulation. '
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A study to complement the accident rate analysis, then, was de-
signed to provide a measure of the context in which the accidents occurred.
It was particularly directed at investigating two factors, as a function of
the actual "phase" of the alternate side parking regulation in effect at the
time of observation:

. Actual on-street parking density for each side
of the street, to confirm the DeBartolo et al.
(1978) findings. :

. Incidence of pedestrians on each side of the
street, subdivided into meaningful age/sex and
activity categories.

The collected data were analyzed to provide three kinds of informa-
tion in the chain of reasoning needed to relate on-street parking restrictions
to accident rate improvements, i.e.:

. To verify the pattern of actual parking found
in response to the legal prescriptions of the ASP.
regulations. At the broadest level, if parking
were not redeployed during the time periods in
which the regulations are active, then all analyses
are invalid (this extreme possibility was, of course,
ruled out by DeBartolo et al. (1978)). In a more
pertinent form, the empirically determined rate
and extent of parking redeployment across the
ASP regulation cyecle provided the best estimate
of the parking on the streets at the time of
each analyzed accident.

. To relate the incidence of pedestrians on the streets
to the ASP regulation cycle phase. Any differences
between pedestrian appearance patterns (age groups,
location, or activity) related to either: 1) the parked
sides of streets vs. the unparked sides during active
ASP regulations; or 2) periods of active ASP regula-
tions vs. periods in which ASP regulations are in-
active, would be important in relating the rate of
pedestrian accidents to pedestrian exposure to traffic
conditions. These differences, if documented, would
seriously complicate the interpretation of the effects
of alternate side parking on pedestrian accident occur-
rence.

. To relate the incidence of pedestrians on the streets
to actual on-street parking patterns. This analysis
would have little relevance to the aeccident rate anal-
ysis, but would be very important to recommendations
based on the analysis. At best, it .could define the
parking conditions which would have the optimal effect
on pedestrian safety in such urban areas. In particu-
lar, it would establish whether a one-side-only parking
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ban could affect the pedestrian accident rate or
whether it would only modify the pattern of acci-
dents but not the overall rate.

D.  Procedure

1. Accident Analysis

The main activities in this study prior to data analysis were related
to identifying and collecting the data to be analyzed. It was determined through
discussions with officials within the New York City Traffic and Sanitation De-
partments and with the researchers who had conducted the earlier enforcement
and compliance study (DeBartolo et al., 1978), that the assignment of ASP regu-
lations had been virtually constant for at least the past five years, probably
much longer.

From DeBartolo's earlier work was obtained a 1975 New York City
Sanitation Department Map showing distribution of ASP sites in Manhattan
(reproduced in Figure 5). With that guide, all of the streets in the ASP areas
were inspected in order to: .

. Verify the ASP regulations and that they were in-
deed posted in those areas.

. Identify areas which were not valid samples of the
ASP regulation. Based on this investigation, certain
ASP areas (shown blank, i.e., not shaded in Figure 5),
were rejected. Those areas, below Central Park and
from Third Avenue west, had one or more of the
following flaws: atypical ASP rules, only a very
small portion of the block actually under ASP regu-
lations, or extensive parking which showed little or
no correspondence to any parking regulations.

. Cull any blocks within the acceptable ASP areas
which did not follow the ASP rules. Two major
kinds of exceptions were seen: 1) metered areas,
which followed special ASP regulations banning all
parking from both sides from 8 to 9 a.m. Monday
through Saturday, and 2) areas which had no ASP
rules but banned parking or standing during rush
hour periods or all day on weekdays.

. Verify that the ASP regulations were generally com-
plied with throughout the areas of Manhattan not
otherwise disqualified.

Computer tapes were obtained, through the cooperation of the Office
of Research of the New York State Department of Motor Vehicles, which con-
tained the coded records of all reported pedestrian. accidents occurring in Man-
hattan from 1974 through 1977. There were 16,223 such records. These records
contained all the objective information on each accident coded on New York City
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accident report forms (see Figures B-1 and B-2 in Appendix B) except for per-
sonal identifiers such as motor vehicle registration number and driver's license
number. The records did not contain any diagram or narrative information
describing the accident and often did not contain location information. When
location information was provided, it consisted of two four-digit numbers re-
ferring to the street on which the accident occurred and the cross street
nearest to the accident location.

Figures B-3 and B-4 (Appendix B) show the other way in which
pedestrian accidents could enter the New York State file--through accident
reports filled out by individuals. These report forms allowed for less informa-
tion than the police forms and, since they were filled out by untrained and .
involved parties, their information was suspect. Less than five percent of
the accidents were reported on these forms alone and, so, represent a minor
segment in the data base.

w

The list of Manhattan street names and corresponding "location code"
numbers was obtained from the New York City Police Department. From  that,
the street code numbers were divided into three subsets: those of streets en-
tirely within the qualified area, those partly within the qualified area, and those
entirely outside the qualified area.

This information was used to select a list of accidents possibly rele-
vant to the study, i.e., those which occurred between 7 a.m. and 2:59 p.m.
(or time unknown) and did not involve streets entirely outside the desired area.
This yielded a list of 4701 accidents. The New York State file code numbers
were printed for this list. From the printed file numbers, DMV personnel pulled
the report folders, which included the accident report as well as any supple-
mentary interview or follow-up data. Dunlap and Associates coders worked with
all available reports in the DMV offices in Albany. :

There were four accident coders. Two had extensive prior experi-
ence '"retrotyping" pedestrian accident reports according to similar schemes.
The other two had worked on pedestrian safety projects but had had no direct
experience reading and coding accident reports. All coders received several
hours of practice on these specific forms and procedures before leaving for
Albany. As part of the actual coding procedure, each coder asked the others
for aid in resolving ambiguous or obscure coding problems. Thus, the full level
of expertise was available for all coding, regardless of who performed the pri-
mary coding of the report.

SNy

In addition to the accident report files, each coder had a formatted
print-out of certain key information from the computer records on the accident.
A major coding subtask was to verify that the computer information was cor-.
rect, based on the written file, and to fill in any information which did not
appear on the computer file.

L)

Coding was performed using forms such as that in Figure B-5 of
Appendix B. The basic procedure was as follows:

. Determine whether the accident occurred in the area
of Manhattan under study; if not, stop coding.

. Determine whether the pedestrian was struck while in
the roadway; if not, stop coding.
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. Fill in all coding boxes except those which would dupli-
cate information already correct in the computer file.
Four kinds of coding were required:

- Copying information from the accident form which
was incorrect or not present in the computer record
(Date, Day of Week, Time, Driver, Age and Sex,
Pedestrian Age and Sex, Location Codes)

- Verifying and correcting, where necessary, codes
which were transeribed correctly but were judged
to describe the accident improperly (Parked Vehicle
Involvement, Pedestrian Action, Direction of Travel,
Vehicle Action)

- Describing the objective components of the accident
according to categorizations not used in the original
reports (Accident Location, Vehicle Position, Pedes-
trian Location and Pace, Vehicle Type, Pre-impact
Direction)

- Judging culpability for the accident according to which
"actors" in the accident (including Environment) di-
rectly caused the accident or made the situation so
difficult that other actors, behaving with normal safety,
were forced into the accident

Although all coders were aware of the hypotheses of the study, they
were not aware of the ASP conditions in force for the accidents they were
coding. That is, they were not aware of the ASP regulation (e.g., A2X) govern-
ing the site of each accident they coded and they certainly did not spend any
time comparing time of day and day of week with possible parking patterns.

In Albany, 3,857 reports were reviewed. Reports from the first few
months of 1974 were no longer available (DMV destroys reports more than four
years old) and occasionally other reports requested could not be located in the
files. Of those reports, 2,433 were coded as being both in the critical ASP
area and in the roadway. These forms were keypunched and their data were
merged with the existing computer information on the accidents. New data
were added and corrections were made to the existing codes as indicated.

Earlier, the physical inspection of the test area in Manhattan had
yielded a "map" of blocks which met or did not meet the basic ASP provisions.
Based on this information, the knowledge of each accident's location, and knowl-
edge of the generally applicable ASP regulation, codes were attached to each
accident computer record for the relevant ASP version and for the ASP parking
prescription at the time of the accident.

A list of dates was prepared from the New York City records on
which the ASP regulations were suspended (usually due to bad weather or holi-
days) during the study period (1974-1977). About 20 days were affected each
year. The computer records for all accidents occurring on those days were
altered to show that no ASP regulation applied on the day of the accident.
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These further screens isolated 1,422 accidents which occurred on ASP blocks,
of which 835 occurred between 8 a.m. and 2 p.m. on days when the ASP
regulations were in force.

These data were then analyzed through crosstabulation procedures.
The primary goal was to determine whether any significant relationship existed
between ASP-induced parking and accident occurrence rates. Other purposes
of the analysis were to describe the data, to describe the distribution of acei-
dent factors and circumstances, and to explore key interrelationships among
these variables.

2. Behavioral Correlates Analysis

Three routes were chosen in Manhattan between 59th Street and
190th Street with either 48 or 49 blocks selected for observation. The blocks
had ASP regulations applicable to both sides of the street and were not so busy
as to have double parking at all times. The routes, overall, were chosen so as
to sample from all the kinds of areas within Manhattan from which accidents
were taken.

Each route was driven twice on each of four or five data collection
days. As each of the observation blocks was driven through, trained observers
coded time of day, average parking on each side of the street, and pedestrian
appearance (by age categories, sex and activity category) on each side of the
street.

Data collection occurred between 7 a.m. and 3 p.m., the hours sur-
rounding the ASP times of day and the hours for which accident data were
analyzed, on Monday through Saturday, the days of week on which ASP regula-
tions could be in effect. Data were collected in June and early July 1978.
Over 20,000 pedestrians were observed in all, nearly 7,000 on blocks on which
ASP regulations were in effect at the time of observation.

Analyses were performed relating pedestrian activity to whether or
not ASP regulations were in effect and, if they were, whether the pedestrians
were on the parked or "clear" side.

a. Preliminary Activities and Observer Training

The observation procedures used in this study evolved through
several versions until they reached the forms actually employed. The iterative
development of procedures and data collection forms benefitted from the parti-
cipation of the same individuals who performed all the subsequent data collec-
tion. Their assistance in testing the early procedures and in developing the
modifications served to acquaint them with the routes and the goals of their
data collection and to train them in the actual procedures and judgments needed
for the study.

By the time actual data collection began, all coders had spent
about a week in activities which provided direct training or otherwise familiarized
them with their role in the study. They drove the relevant areas of Manhattan
and aided the selection of blocks for actual coding, becoming familiar with the
general area, the routes, the coded blocks and the design criteria for block
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selection. They participated in the critique of the data collection procedures
and contributed to the forms revision. They spent nearly half this time in
practice coding in Manhattan, usually with more than one person coding simul-
taneously and with discussions of any coding discrepancies. The project direc-
tor participated in these activities as well, to determine that all coders had
full understanding of their tasks and common criteria for making their coding
decisions.

b. Data Collection Procedures

On each day of data collection, the coding team (two or
three persons) drove from Connecticut so as to be in Manhattan for data
collection beginning at about 7 a.m. and ending at about 3 p.m. Three data
collection routes, each passing from the upper east side down to the bottom
of Central Park and up the west side, and having 48 or 49 blocks designated
for data collection, had been laid out previously. On any given day, one of
the three routes was used. The route was driven twice, always in the same
order, and the data collection blocks were coded as they were encountered.

At the start of each coding day a "Weather Information"
sheet was filled out giving day/date/time of recording and estimated tempera-
ture, wind and sky conditions. Information was updated at hourly intervals or
whenever significant changes occurred (as when rain began or stopped). The
sheet is reproduced in Figure B-6 of Appendix B.

As each observation block of the route was passed, the. data
coder recorded the incidence of pedestrians according to the classification scheme
illustrated by the code sheet shown in Figure B-7 and the diagram in Figure B-8
(Appendix B). (Code sheets had been preset for each block in the route, with all
information at the top coded in advance except "Observer" and "Time.") The
general instructions shown in Figure 6 governed data coding.

The four coders alternated between driving the routes and
coding in two or three person teams. During a single coding day, each member
of a team typically drove one trip over the route and coded during the other.
For five of the route-trips, two persons coded independently. This provided a
check as to the continuing correspondence of coding across coders.

One hundred forty-five blocks in Manhattan, between 59th Street
and 190th Street, were chosen for study. Collectively, they provided a broad
sampling of the area for which accident results were tallied and encompassed
wide and narrow roads, quiet and busy roads, north/south and east/west roads,
and ones with normally light and normally heavy parking. For each block, ASP
regulations were in effect for at least 80% of both sides of the street, with
the remainder in bus stops or loading zones. There were no meters on the
chosen blocks, since metered areas were subject to other street-cleaning regu-
lations incompatible with the study. For almost all of the blocks, both sides
of the street were built up and devoted to similar purposes (e.g., both residen-
tial or both small businesses). The exceptions were some blocks bordering parks,
with comparable sidewalk provisions on both sides, and blocks with schools. Al-
though special parking prohibitions are posted by schools, the areas were treated
as being signed for normal ASP conditions.
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DATA CODING INSTRUCTIONS

As you arrive at each block on the route, you are to record descriptive
information for all pedestrians or pedestrian groups active on the block at
that point in time. Sometimes this can be done while the car is moving, but
it may be necessary to stop while you are writing. In such situations, make
sure you code only the pedestrians who are around at a single point in time.
Two problems: existing pedestrians may disappear (move to the next block,
enter a building, enter a vehicle, ete.) before you code them, and new pedes-
trians may appear while you are writing. Try to avoid losing data on the
former and to avoid coding the latter; but in practice it may be necessary to
do some of both in order to record the proper number of pedestrians.

Codes: As you reach each block, record the approximate time of arrival
and your initials on the prepared code sheet. Also code the observed level of
parking in effect on the two sides of the street (Nand S or E and W). Code
as an estimated fraction of full parking. "1" is full parking, for example; "0"
is no parked/standing vehicles along the block side; "1/2" is about half as many
parked/standing vehicles as could be held on the block side; "2" is full parking
and full double parking. When estimating the parking disregard parking regula-
tions; "1" means the whole block face parked, including all no parking or no
standing zones.

Code each person on the target block as an individual regardless of group
membership. Use the left side of the coding sheet for pedestrians on the left
side of the street; use the right side for those on the right.

Use position in the grid to indicate pedestrian sex (Male in top third,
Female in bottom third, sex not certain from visual cues, in middle third) and
. pedestrian "age" {columns for each side of the street correspond to ages 0-4,
5-14, 15 and older ("adult"), "handicapped,” and unknown age category ["?")).

Make age judgments visually, according to the following criteria:

0-4: a. immature physical development - height and body proportion,
facial features, gross motor coordination
b. activity -~ not self-directed, limited range of play activity,
e.g., running, walking, sitting down or playing in a
stationary position, usually restricted to sidewalk
c. dress

5-14: a. More advanced physical development, including gross
motor control
b. Activity - greater mobility, more organized
c. group membership, especially in a peer group, either
"hanging out" or engaged in an activity such as stickball,
frisbee, etc.

Adult: a. mature, has reached or nearly reached full adult stature
b.  activity - controlled, not as random or abrupt
c. not "Handicapped"

Handicapped:

a. may be proceeding with assistance of another person or
an aid such as a cane, crutches, or wheelchair, or

b. using aids found only with blind people, such as red-and-
white cane or seeing-eye dog, or

e. noticeably impaired mobility (e.g., severe limp), or

d. appearance of extreme age with evident severe limitations
in perceptual ability and/or movement speed or
flexibility

Figure 6. Coding Instructions for Pedestrian
and Parking Observations
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Use distinctive marks in the grid to indicate pedestrian location and activity

categories:

D - pedestrian "darting" into or across the street with sudden, swift and
abrupt movement (need not be running)

X - pedestrian crossing at intersection

M - pedestrian crossing midblock (outside the influence of the intersection
controls)

P - pedestrian in the parking lane, not crossing or waiting to cross

T - pedestrian standing or moving in lanes devoted to moving traffic,

but not crossing or waiting to cross

(hashmark or simple count) - any other person along the block
except those clearly unlikely to contribute to pedestrian traffic
(e.g., person sleeping in chair on sidewalk)

(as subscript to one of the preceding marks indicating a child)
shows that child is supervised by adult or older child controlling/
directing that child's activities

Include for coding:

all pedestrians between the ends of the block

anyone crossing from the corners of the block being coded
anyone crossing to the corners of the block across a leg of an
intersecting street who reaches the curb by the time coding is

begun
anyone standing on a corner of the block, on the near side of

an imaginary line bisecting the 90° angle of the corner

(These rules are summarized in Figure B-8 in Appendix B; coded pedestrians
are indicated by solid lines or eireles, uncoded ones by dotted lines or circles.)

Figure 6 (continued).
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48 and 49 blocks in each.

is shown, by route, in Table 4.

The blocks were randomly assigned to three routes with 48,
The distribution of blocks in each ASP condition

Table 4. Numbers of Blocks in Each ASP
Category, by Route
Route
Number A2X P2X A3X P3X Total
1 4 5 19 20 48
2 9 6 20 13 48
3 7 8 19 15 49
Total 20 19 58 48 145

Each route was coded on four or five days, over the days of
the week that ASP regulations could be in effect, according to the schedule
in Table 5. The purpose of this sampling plan was to code each block on several
days of the week and under different alternate side conditions, so that each block
served to some extent as its own control. Block-by-block, this was less than
perfect. Altogether, however, blocks in each ASP version were tested across the
possible ASP conditions in comparable numbers. These numbers are summarized
in Table 6. This provided design counterbalance, such that the final tabulations
of pedestrian distributions by side of street during ASP time periods were nearly
independent of geographic side of street, day of week, and ASP version.

Table 5. Coding Days, by Day of Week, by Route

Route Day of Week
Number Mon Tue Wed Thu Fri Sat
1 1 1 - 1 1 -
2 1 - 1 1 - 2
3 - 2 1 - 1 1
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Table 6. Number of Days Blocks Were Coded
under Each ASP Parking Condition,
by Route and ASP Version

Parking Removed from ...

Route ASP North South Neither

Number Version or West or East Side
1 A2X 8 8 0
P2X 10 10 0

A3X 38 38 0

P3X 40 40 0

2 A2X 18 0 27
P2X 12 0 18

A3X 40 60 0

P3X 26 39 0

3 A2X 0 21 14
P2X 0 24 16

A3X 38 57 0

P3X 30 45 0

All A2X 26 29 41
P2X 22 34 34

A3X 116 155 0

P3X 96 124 0

Total 260 342 75

Each block was coded to provide the following information for

each side of the street.

. Parking density

. Number of pedestrians in these categories:

From knowledge about the ASP regulations applicable on each
block and the day and time the data were coded, the following information was

Sex (Male/Female)

Age/agility (0-4 unsupervised, 0-4 adult supervision,
5-14 unsupervised, 5-14 supervised, adult and handi-
capped)

Location/action (crossing at intersection, crossing
midbloek, not crossing but midstreet, not crossing
but in parking lane, "darting" into street, and not

crossing/not in street)

attached to the parking/pedestrian data:
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. ASP version (A2X, P2X, A3X or P3X)

. Day of week (Monday through Saturday)

. Time of day

. ASP condition at time of data collection (parking

prohibited on north or west side, parking prohibited
on south or east side, or parking not prohibited)

. Compass direction of each side of street (north/
south/east/west)
. ASP proscription for each coded side (parking pro-

hibited this side, parking prohibited other side, or
parking not prohibited)

The data were analyzed through crosstabulation procedures. Pri-
mary analyses tabulated ASP proscription against the parking/pedestrian variables
to determine whether pedestrian activities or concentrations shifted significantly
toward or away from the parking patterns induced by the ASP regulations. Other
tabulations were made between parking/pedestrian variables and physical variables
such as compass direction of side of street, to verify that any observed changes
in the parking/pedestrian variables may be clearly attributed to ASP prosecription.

E. Results

1. Accident Analysis

From the review of written accident reports, new information was
coded and merged with the computer records. Each data record was also coded
for the ASP version covering the accident site and the exact ASP conditions in
effect at the time of the accident.

All accident data analyses were performed on this data base. It
covered 2,433 accidents in all, although many of these were not actually appli-
cable for specific analyses. For example, 173 accidents were from the wrong
area of Manhattan or the wrong time of day. The largest number of excluded
accidents (838) occurred on blocks with metered or fully prohibited parking. Of
the 1,422 accidents on blocks with the desired ASP parking and ocecurring bet-
ween 7 a.m. and 3 p.m., 835 occurred on days when ASP parking regulations
were in effect during the exact hours (8 a.m. to 2 p.m.) of the ASP regulations
and formed the core of most analyses. The remaining accidents served to esta-
blish context and allow comparisons.

Table 7 shows the breakdown of accidents by ASP condition, for mid-
block accidents and for intersection accidents of two subtypes: those with the
vehicle entering the intersection and "other" intersection accidents. This split
is of particular relevance to the test of the model parking regulations. The
MOPNIC, if effective, would reduce accidents from.the "intersection: vehicle
entering" category because it would improve visibility in that situation (refer
to Figure 4 above) but not for vehicles leaving the intersection or for midblock
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accidents. The MOSPO would primarily affect accidents in the "midblock" cate-
gory but would also be expected to affect "intersection: vehicle entering" acci-
dents. Neither regulation would be expected to impact the "intersection: other"
accidents. Of those "intersection: other" accidents, 74% involved a vehicle
which was exiting the intersection but for 26%, the report failed to provide
enough detail to determine whether the vehicle was entering or exiting.

Table 7. Pedestrian Accidents by ASP_Conditions
by Model Regulations Screen

ASP Area ll\/leters within
(no meters) | ASP Areas Total
. 537 232 769
Midblock (23.8) (10.3) (34.0)
Intersection: 306 216 522
Vehicle Entering (13.5) (9.6) (23.1)
Intersection: 579 390 969
Other (25.6) (17.3) (42.9)
1422 838 2260

Total
ota (62.9) (37.1)

1Cell entries are frequencies and (percentages).

a. Accident Base Description

In this section, the ASP accident base is described through
various tabulations of its major variables of interest. Hypotheses are tested
which relate to the the effectiveness of the ASP regulations (and, by infer-
ence, the MOSPO and MOPNIC) in reducing pedestrian accidents. In each
case, the variable being examined is discussed first, followed immediately
by a tabular presentation of the data.

. Time of Day--coded in hours and minutes. On
the accident reports, minutes tended to have
been rounded to the nearest five minutes or
quarter, half, or whole hour rather than being
evenly distributed across all values. This intro-
duces little or no bias in the time categories
used here.
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Table 8.

Time of Day by Model Regulations Screen:

Accident Frequencies and (Percentages)

7:00 AM - | 8:00 AM - ]18:30 AM - |10:30 AM - }11:00 AM -
7:59 AM 8:29 AM 10:29 AM 10:59 AM 11:29 AM
, 9 29 91 38 29
Midblock (0.6) (2.1) (6.4) (2.7) (2.1)
Intersection: 10 11 76 14 14
Vehicle Entering (0.7) (0.8) (5.4) (1.0) (1.0)
Intersection: 18 28 138 23 29
Other (1.3) (2.0) (9.8) (1.6) (2.1)
Total 37 68 305 75 72
(2.6) (4.8) (21.6) (5.3) (5.1)
11:30 AM -} 1:30 PM - | 2:00 PM - "

1:20 PM | 1:59 PM | 2:59 PM Total

. 172 58 107 533

Midblock (12.2) (4.1) (7.6) (37.7)

Intersection: 92 26 62 305

Vehicle Entering (6.5) (1.8) (4.4) (21.8)

Intersection: 165 57 118 576

Other (11.7) (4.0) (8.3) (40.7)

Total 429 141 287 1414

(30.3) (10.0) (20.3)

Day of Week--all days of the week were coded even

ASP regulations.
following page.

Table 9 can be seen on the

though, for example, Sunday is always exempt from

Traffic Control--In Manhattan, most intersections

are signalized.

This is reflected in Table 10 below,

for which about 82% of the non-midblock accidents
were coded as having red-green-amber sighal con-
Only 1.5% of the intersection acci-

trols present.

dents were cited as having Stop signs.
cent of the non-midblock crashes were shown as

having no controls. This may be due partly to

_32_

Eleven per-

o




e

Table 9. Day of Week by Model Regulations Screen:
Accident Frequencies and (Percentages)

Sunday Monday Tuesday Wednesday Thursday
. 44 83 78 76 77
Midblock (3.1) (5.8) (5.5) (5.3) (5.4)
Intersection: 19 49 62 31 52
Vehicle Entering (1.3) (3.4) (4.4) (2.2) (3.6)
Intersection: 33 95 97 100 102
Other (2.3) (6.7) (6.8) (7.0) (7.2)
96 227 237 207 231
Total (6.8) (16.0) (16.7) (14.6) (16.2)
Friday Saturday Total
. 98 81 537
Midblock (6.9) (5.7) (37.8)
Intersection: 59 34 306
Vehicle Entering (4.1) (2.4) (21.5)
Intersection: 95 57 579
Other (6.7) (4.0) (40.7)
252 172 1422
Total (17.7) (12.1)

vehicles at intersections with stop signs on the cross
streets, but most of these crashes were probably
cases for which the person filling out the accident
report simply failed to note the applicable interseec-
tion controls. Note that for 24% of the midblock
accidents, the nearest intersection was judged close
enough for the accident report to list standard inter-
section controls.
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Table 10.

Traffic Control by Model Regulations Screen:
Accident Frequencies and (Percentages)

Red-Yellow-
Green Stop/Yield
None Signal _Sign Other Total
. 365 125 4 43 537
Intersection: 40 250 5 11 306
Vehicle Entering] (2.8) (17.6) (0.3) (0.7) (21.5)
Intersection: 59 476 8 36 579
Other (4.1) (33.5) (0.6) (2.5) (40.7)
Total 464 851 17 90 1422
ota (32.6) (59.8) (1.2) (6.3)
. Type of Area--for the first 19 months covered by
the data, accident report forms described the type
of land use for the area surrounding the accident
sites. About half were listed as residential, 28% -
were business/shopping (the latter compares with
54% in the accidents rejected from this sample
because they occurred at sites with parking meters
or parking prohibitions). Ten percent of all the
accidents oceurred near school playgrounds.
Table 11. Land Usage (through December, 1975)
by Model Regulations Screen:
Accident Frequencies and (Percentages)
Business-
School 1&2 Family | Apartment Shopping Industrial
Playground | Residences | Residences Areas Areas
. 45 7 124 39 3
Midblock (7.0) (1.2) (19.4) (6.1) (0.5)
Intersection: 1 4 62 49
Vehicle Entering (0.1) (0.6) (9.7) (7.7)
Intersection: 19 7 110 92 1
Other (3.0) (1.1) (17.2) (14.4) 0.1)
65 18 296 180 4
Total (10.2) (2.8) (46.3) (28.2) (0.6)
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Table 11 (Continued).

Land Usage (through December, 1975)
by Model Regulations Screen: Accident
Frequencies and (Percentages)

Parks
and Camping]
Areas Other Total
) 1 26 245
Midblock (0.1) (4.1) (38.3)
Intersection: 10 126
Vehicle Entering (1.6) (19.7)
Intersection: 2 37 268
Other (0.3) (5.8) (41.9)
3 73 639
Total (0.5) (11.4) |
o Weather Conditions. For 86% of the crashes, the

weather was clear or cloudy.

of the cases was precipitation occurring.

For only about 10%

Table 12. Weather by Model Regulations Screen:
Accident Frequencies and (Percentages)
Clear | Cloudy Rain Snow | Other Total
. 396 74 36 9 22 537
Midbloek (27.8) | .2 | (25 | 0.6) | (1.5) (37.8)
Intersection: 232 48 19 3 4 306
Vehicle Enteringf (16.3) (3.4) (1.3) (0.2) (0.3) (21.5)
Intersection: 401 73 64 10 31 579
Other (28.2) (5.1) (4.5) (0.7) (2.2) (40.7)
1029 195 119 22 57
Total (72.4) | (13.7) | (8.4) | (1.5) | (4.0) 1422
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Hit-and-Run Accidents. Hit-and-run occurred in about 7% of
the accident sample. They tended to be more frequently inter-
section than midbloek (8.7% vs. 4.7%). Hit-and-run accident
data are less reliable because they are based on information
from only one party and often include no on-site police inves-
tigation. They represent only a minor component of this data
base, however.

Table 13. Hit/Skip by Model Regulations

Scereen: Accident Frequencies
and (Percentages)

Yes No “ Total
. 25 512 537
Midblock (1.8) (36.0) (37.8)
Intersection: 25 281 306
Vehicle Entering (1.8) (19.8) I (21.5)
Intersection: 52 527 579
Other (3.7) (37.1) (40.7)
102 1320 1422
Total (7.2) (92.8) ﬂ

Pedestrian Sex. Fifty-seven percent of all involved pedestrians
were male. At intersections, males and females were nearly
equally represented; for midblock accidents, however, males
were 70% of the vietims.
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Table 14. Pedestrian Sex by Model Regulations Sereen:
Accident Frequencies and (Percentages)
Male Female Unknown Total
. 376 154 7 537
Midblock (26.4) (10.8) (0.5) (37.8)
Intersection: 161 142 3 306
Vehicle Entering (11.3) (10.0) (0.2) (21.5)
Intersection: 275 297 7 579
Other (19.3) (20.9) (0.5) (40.7)
Total 812 593 17 1422
ot (57.1) (41.7) ) |

Pedestrian Age. About 28.5% of all pedestrians were 14 years
of age or younger, with the largest percentage of children in
the midblock accidents (43%); the next largest in the "Intersec-
tion: Vehicle Entering" accidents (25%), and the smallest re-
presentation in the "Intersection: Other" accidents (17%).

This is consistent with other research which regularly has
shown an overrepresentation of children in the midblock and
dart-and-dash types of accidents.

For older pedestrians, the pattern reverses. Above age 40, rela-
tively few pedestrians are struck midblock (23%) compared with
those in accidents with the vehicle entering the intersection (41%)
or in other intersection accidents (45%). Nearly 12% of all crash
involved pedestrians were more than 70 years old.

(For the accidents from these sections of Manhattan but rejected

because of meters or parking prohibitions, only 14% of the cases
involved child pedestrians; 16% involved pedestrians over 70.)
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Table 15. Pedestrian Age by Model Regulations Screen:
Accident Frequencies and (Percentages)

1-14 15-24 25-49 50-69 70+
. 229 4] 122 60 31
Midbloek (16.1) (2.9) (8.6) (4.2) (2.2)
Intersection: 76 37 63 53 46
Vehicle Entering (5.3) (2.6) (4.9) (3.7) (3.2)
Intersection: 100 62 140 117 88
Other (7.0) (4.4) (9.8) (8.2) (6.2)
Total 405 140 325 230 165
(28.5) (9.8) (22.9) (16.2) (11.6)
Unknown Total
. 54 537
Midblock (3.8) (37.8)
Intersection: 31 306
Vehicle Entering (2.2) (21.5)
Intersection: || 72 579
Other (5.1) (40.7)
Total (1115%) 1422
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Pedestrian Age and Sex Interaction. Table 16 below shows the
distribution of pedestrian age by sex for all accidents. Males
are overrepresented until age 9, underrepresented above age 60,
and at a nearly constant value of 55-60% in between those ages,
except for a slight increase to 67% between 30 and 39.

The pedestrian age and sex distribution followed this general
pattern for the Model Regulations Screen categories, with some
significant variations. For accidents with vehicles entering inter-
sections, males were a nearly constant 60% of the cases up to
age 59 and fell sharply to 33% at age 60 and older. For other
intersection crashes, males were only about 50% of the distribu-
tion up to age 39 and dropped slightly to about 44% of the dis-
tribution above age 40. At midblock locations, accident vietims
were 85% male up to age 4, a relatively stable 75% until age 49,
and gradually decreased above that to a low figure of 55% for age
70 and older.

Table 16. Pedestrian Age by Sex:
Accident Frequencies
and (Percentages)

1-4 5-14 15-24 25-49 - 50-69
Male (22.%) (1283,26) ((?21) (12g.11) (358)
Female o) 5.6) w8) 10.0 6.0
Total (2.5) (38.2) (11.2) (26.0 183

70+ Total

Male (57.17) (5782.3)

Female (79.%) (ff.%)

Total (113(‘5.52) 1246
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o Pedestrian Action.

from behind a parked vehicle.

accidents referenced parked vehicle involvement.

Almost 19% of all the accidents inecluded
mention by the original reporter that the pedestrian stepped
This is very likely an under-
statement of the facts; nevertheless, 41% of the midbloeck

For inter-

section accidents with vehicle entering, more frequent mention
of parked vehicles (6.5%) was noted than in the cases of exiting
or uncertain location accident vehicles (4.8%).

Table 17. Pedestrian Action by Model Regulations Sereen:
Accident Frequencies and (Percentages)
Crossing Crossing |Crossing, No|Crossing, No| From in :
with against  [Signal; Marked| Signal; No |Front/Behind
Signal Signal Crosswalk Crosswalk [Parked Veh.
: 18 23 8 125 222
Midblock (1.3) (1.6) (0.6) (8.8) (15.6)
Intersection: 103 100 12 20 20
Vehicle Entering (7.2) (7.0) (0.8) (1.4) (1.4)
Intersection: 270 140 19 38 28
Other (19.0) (9.8) (1.3) (2.7) (2.0)
Total 391 263 39 183 270
(27.5) (18.5) (2.7) (12.9) (19.0)
Pushing/ Working Playing
Working in in Other Total
on Car Roadway Roadway
i 7 13 21 100 537
Midblock (0.5) (0.9) (1.5) (7.0) (37.8)
Intersection: 2 8 2 39 306
Vehicle Entering (0.1) (0.6) (0.1) (2.7) (21.5)
Intersection: 1 6 8 69 579
Other (0.1) (0.4) (0.6) (4.9) (40.7)
Total 10 27 31 208 1422
(0.7) (1.9) (2.2) (14.6)
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Pedestrian Pace.

no information on pedestrian pace.
of the midblock accidents involved "darting" or running pedes-
trians; this was true for only 36% of accidents with vehicles

Almost half of the accident reports contained

Of the remaining cases, 60%

entering intersections and 27% of the other intersection accidents.

Table 18. Pedestrian Pace by Model Regulations Secreen:
Accident Frequencies and (Percentages)

Pace

Stationary Walking | "Darting"{ Running Unknown Total
or Other

. 53 75 118 90 201 537
Midblock (3.7) (5.3) (8.3) (6.3) (14.1) (37.8)
Intersection: 30 87 20 44 125 306
Vehicle Entering (2.1) (6.1) (1.4) (3.1) (8.8) (21.5)
Intersection: 13 148 16 45 357 579
Other (0.9) (10.4) (1.1) (3.2) (25.1) (40.7)

96 310 154 179 683
Total (6.8) (21.8) (10.8) (12.6) (48.0) 1422

Pedestrian Crossing Position.

Overall, 91% of the pedestrians

for whom this could be determined were judged to be crossing

rather than staying in the street.
crossing could be judged, 80% were in the first half of the
The percentage was slightly higher at midblock

roadway.

Of those whose half of

locations (83%) than elsewhere (79%).
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Table 19.

Pedestrian Crossing Position by Model Regulations Screen:
Accident Frequencies and (Percentages)

Crossing | Crossing | Crossing Staying | Action
First Second [(Not Further in Unknown Total
Half Half Specified) | Street | or Other
. 268 53 95 76 45 537
Midblock (18.8) | (3.7) (6.7) (5.3) | (3.2) (37.8)
Intersection: 164 49 56 27 10 306
Vehicle Entering| (11.5) (3.4) (3.9) (1.9) (0.7) (21.5)
Intersection: 264 67 178 21 49 579
Other (18.6) (4.7) (12.5) (1.5) (3.4) (40.7)
696 169 329 124 104 1422
Total (48.9) | (11.9) (23.1) (8.7) (7.3)
N Driver Age and Sex. In this accident sample, the vast majority
of drivers were male, 88.6% of those whose sex was known.
The distribution was stable across age categories. Forty-six
percent of drivers were 20 to 39 years of age, while about
3% were 19 or younger. Only 8% were 60 or older.
Table 20. Driver Age and Sex Distribution:
Accident Frequencies
and (Percentages)
1-17 18-19 20-29 30-49 50-69
Mal 9 27 316 469 247
ae (0.7) (2.2) (25.6) (38.0) (20.0)
F 1 2 2 41 68 25
emaie (0.2) (0.2) (3.3) (5.5) (2.0)
11 29 357 537 272
Total (0.9) (2.3) (28.9) (43.5) (22.0).
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Table 20 (Continued). Driver Age and Sex Distribution:
Accident Frequencies and (Percentages)

70+ Total
26 1094

Male (2.1) (88.6)
3 141

Female (0.2) (11.4)
29 1235

Total (2.3)

. Vehicle Type. Most striking vehicles were cars (60%). Taxis

{13%) and trucks (12%) were the next most frequent types,
followed by station wagons or small vans (6%), buses (2.5%)
and motoreycles (1%). Cars were most heavily involved in
midblock crashes (67%) and least often in the intersection
(other) accidents (52%), although the overall distribution

of vehicle types was similar across locations.

Table 21. Vehicle Type by Model Regulations Screen:
Accident Frequencies and (Percentages)

Station _
Car Wagon, Taxi Bus lvcl:och;
Small Van y
. 358 32 61 9 4
Midblock (25.2) (2.2) (4.3) (0.6) (0.3)
Intersection: 186 18 28 8 1
Vehicle Entering (13.1) (1.3) (2.0) (0.6) (0.1)
Intersection: 303 30 95 18 9
Other (21.3) (2.1) (6.7) (1.3) (0.6)
Total 847 80 184 35 14
ota (59.6) (5.6) (12.9) (2.5) (1.0)
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Table 21 (Continued). Vehicle Type by Model Regulations Screen:
Accident Frequencies and (Percentages)

Other

Truck or Total
Unknown

. 53 20 537
Midbloek (3.7) (1.4) (37.8)
Intersection: 39 26 306
Vehicle Entering (2.7) (1.8) (21.5)
Intersection: 79 45 579
Other (5.6) (3.2) (40.7)
171 91 1422

Total (12.0) (6.4)

. Vehicle Action. For the midblock and intersection (vehicle enter-

ing) accidents, most of the striking vehicles (75% and 849%), respec-
tively) were going straight ahead, although a significant number
(9% and 13%, respectively) were backing. Only 10% of vehicles
entering the intersection were coded as turning. For other inter-
section accidents, however, most of which involved vehicles exit-
ing intersections, 54% were going straight but fully 39% were
turning; only 5% were backing.

Table 22. Vehicle Action by Model Regulations Sereen:
Accident Frequencies and (Percentages)

Straight Right Left Related to
Straight but Busy Turn Turn Parking

. 435 15 3 5 20

Midblock (30.6) (1.0) (0.2) (0.4) (1.4)
Intersection: 205 25 17 15 _ 3

Vehicle Entering (14.4) (1.8) (1.2) (1.0) (0.2)
Intersection: 287 23 78 149 7

Other (20.2) (1.6) (5.5) (10.5) (0.5)
Total 927 63 98 169 30

(65.2) (4.4) (6.9) (11.9) (2.1)
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Table 22 (Continued). Vehicle Action by Model Regulations Screen:

Accident Frequencies and (Percentages)

Backing Other " Total
. 47 12 537
Midblock (3.3) (0.8) (37.8)
Intersection: 40 1 306
Vehicle Entering (2.8) (0.1) (21.5)
Intersection: 31 4 579
Other (2.2) (0.3) (40.7)
118 17 1422
Other (8.3) a2 | |

Parked Vehicle Involvement. Careful attention was paid to the
possibility of parked vehiele involvement in the reading of all
accident reports. Parked vehicles were cited as relevant to the
accidents in 48% of all midlblock cases, but for only 8.5% of
the accidents with vehicles entering the intersections and 5.9%
of other intersection crashes. Parked vehicle involvement was
ruled out, either because of explicit denial on the report or
because it was judged that the accident, based on the scenario,
could not have been influenced by parked vehicles, in 19%, 49%
and 74% of the crashes respectively.

Table 23. Parked Vehicle Involvement by Model Regulations Sereen:
Accident Frequencies and (Percentages)
Parked Parked
Vehicle Vehicle Other Total
Cited Impossible
. 256 102 179 537
Midblock (18.0) (7.2) (12.6) (37.8)
Intersection: 26 149 131 306
Vehicle Entering (1.8) (10.5) (9.2) (21.5)
Intersection: 34 429 116 579
Other (2.4) (30.2) (8.1) (40.7)
Total 316 680 426 1422
ot (22.2) (47.8) (30.0)
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« ASP Regulation Version. Proportions of intersection (vehicle
entering), midblock and other intersection accidents varied signi-
ficantly by ASP regulation version in force. Overrepresentations
of midblock accidents were matched by underrepresented other
intersection accidents, and vice versa. No clear explanation for
this diserepancy can be advanced, although it may be tied to
consistent differences in the pedestrian or vehicular traffic pat-
terns between the areas. Because subsequent analyses collapse
across ASP regulation subtypes, this observed varlablhty does
not influence later evaluations.

Table 24. ASP Regulation Version by Model Regulations Screen:
Accident Frequencies and (Percentages)

©

2AX 2PX 3AX 3PX Total
. 73 79 203 182 537
Midblock (5.1) (5.6) (14.3) (12.8) (37.8)
Intersection: 57 62 81 106 306
Vehicle Entering (4.0) (4.4) (5.7) (7.4) (21.5)
Intersection: 143 133 170 133 ' 579
Other (10.0) (9.4) (12.0) (9.4) (40.7)
Total 273 274 454 421 1422
(19.2) (19.3) (31.9) (29.6)

b. Parking and Accident Rates

The basic paradigm of comparison is shown below; time of day and
ASP regulation type were cross-tabulated to provide a 2 by 2 Table.

Time of Day
Sites 8 am - 11 am 11 am - 2 pm
A X ©a b
P X c ‘ d

Cell entries are accident frequenmes Cells a and d contain accidents occurring
when the ASP regulatlons were in effect at the accident locations. Cells b and
¢ contain accidents in the same set of blocks (b as a, ¢ as d) and during the
same hours of the day (c as a, b as d) but when the ASP regulations were not
in effect. If parking removal/redeployment as caused by the ASP regulations
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was associated with lower accident rates, then a X d should be smaller than
b x c.

In the full analysis of the accident data, the basic grid shown
above was divided into more cells in order to provide for the additional quali-
fications and complexities of the actual situation and in order to test the
various ways in which ASP regulations could possibly influence accident rates.
The following distinctions were made:

« Within each period, accidents were separated inte test (occurred
on an ASP day between 8:00 am and 1:59 pm) and control cases
(occurred between 7:00 am and 7:59 am or between 2:00 pm and
2:59 pm or on any not-ASP day). The control cases were only
indirectly used in the analyses, to check the context in which
other data trends occurred.

o Each ASP period was subdivided into its middle two hours (8:30 am -
10:29 am and 11:30 am - 1:29 pm), in which parking compliance
was uniformly good, and its first and last half hours, in which
parking compliance was poorer. The most sensitive tests of ASP
accident reduction should be those based on the middle hours, al-
though tests based on the full time periods should also be valid.

o On days when ASP regulations were in effect, accidents were
divided by the side of the street from which the pedestrian entered
to be struck. Pedestrians were coded as entering from the no-
parking side, the side opposite the no-parking side, or "unknown
side". The last category was inportant to the analyses since it
included nearly 41% of the ASP day accidents, a percentage this
high because of the vagueness of the original accident reports.
Note that, for accidents in which the pedestrian entered from the
no-parking side, the side was fully parked during the hours that
ASP regulations were not in effect (i.e., 11:00 am - 1:59 pm for
the A X sites and 8:00 am - 10:59 am for the P X sites).

Data tables based on the full elaboration of these variables, to-
gether with a more detailed explanation of the analysis paradigm and procedure,
are given in Appendix C. The most important comparisons have been extracted
and are shown below.

Before describing specific comparisons, however, a summary point
should be made. For the analyses performed, no significant relationship between
ASP parking changes and accident rates was observed. (In the analyses shown in
Appendix C, 120 Chi-Square tests were performed and it would be expected that,
by chance alone, 6 of those values would be "significant" at the p < .05 level.
This was exactly the case. Since there were no extremely large Chi-Square
values and since the "significant" tests followed no easily discernable pattern,
the distribution was judged to show no real effects.)

« For all accidents occurring during ASP times on ASP days, there
was a slight (7.5%) increase in accidents when the ASP regula-
tions were in effect. This difference was not significant (y 2=
1.06, 1 d.f.). The additional ASP period accidents tended to occur
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in the "unknown side" category, no reasonable explanation
can account for this.

Table 25. All ASP-Day Pedestrian Accidents:.
Frequencies and (Percentages)

- Time of Day
Pedestrian §:00 am - | 1100 am = Total
rigin 10:59 am 1:59 pm
No-Parking 41 69 110
Side (4.9) (8.3) (13.2)
2 Opposite 53 68 121
o Side (6.3)- (8.1) (14.5)
<
e Unknown 88 105 193
« Side (10.5) (12.6) (23.1)
All 182 242 424
Origins (21.8) (29.0) (50.8)
No-Parking 40 65 105
Side (4.8) (7.8) (12.6)
2 Opposite 55 57 112
o Side (6.6) (6.8) (13.4)
<
5 Unknown 67 127 194
o Side (8.0) (15.2) (23.2)
All 162 249 411
Origins (19.4) (29.8) (49.2)
344 491 835
Total (41.2) (58.8)

)
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Midblock accidents were those most probably relevant to the MOSPO.
These accidents showed no meaningful patterns suggesting a change

in accident rates when the ASP parking regulations were in effect.

As in the preceding table, a slight (8.1%) overall increase in acci-
dents with ASP in effect occurred and was entirely due to the acci-
dents in which pedestrian direction of crossing could not be determined.

Table 26. Midblock ASP-Day Accidents:
Frequencies and (Percentages)

Time of Day
Pedestrian 8:00 am - 1T:00 am - Total
Origin 10:59 am 1:59 pm
No-Parking 13 23 36
Side (4.0) (7.1) (11.0)
@ Opposite 17 31 48
o Side (5.2) (9.5) (14.7)
<
> Unknown 35 48 83
< Side (10.7) (14.7) (25.5)
All 65 102 167
Origins (19.9) (31.3) (51.2)
No-Parking 14 22 36
Side (4.3) (6.7) (11.0)
» Opposite 17 24 41
3 Side (5.2) (7.4) (12.6)
Lo
e Unknown 25 57 82
o Side (7.7) (17.5) (25.2)
All 56 103 159
Origins (17.2) (31.8) (48.8)
121 205 326
Total (37.1) (62.9)
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Accidents which occurred when the striking vehicle was
approaching the intersection were relevant to both the MOPNIC
and the MOSPO. Again, no effects approached significance
although there were moderate increases in accident rates when
ASP was in effect, over all conditions except the subset of
accidents with the pedestrian entering from the fully-parked
side of the street.

Table 27. Intersection (Vehicle Entering) ASP-Day Accidents:

Frequencies and (Percentages)

_ Time of Day
Pege§t!'1an 8:00 am - 11:00 am - Total
rigin 10:59 am 1:59 pm
No-Parking 11 14 25
Side (5.8) (7.3) (13.1)
2 Opposite 12 13 25
:‘;3 Side (6.3) (6.8) (13.1)
% |  Unknown 18 16 34
< Side (9.4) (8.4) (17.8)
JAl 41 43 84
Origins (21.5) (22.5) (44.0)
No-Parking 10 17 27
Side (5.2) (8.9) (14.1)
v Opposite 18 17 35
o Side (9.4) (8.9) (18.3)
<
5 Unknown 18 27 45
o..l Side (9.4) (14.1) (23.6)
All 46 61 107
Origins (24.1) (31.9) (56.0)
87 104 191
Total (45.5) (54.5)
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Accidents occurring at intersections with striking vehicles
exiting the intersection (or with vehicles whose locations
could not be determined) are shown below. They would not
be expected to show ASP/not-ASP differences because, for
vehicles striking pedestrians as they exit intersections, parked
vehicles should not be in a position for visual screening. As
with the other tables, no overall significant difference was
observed. Although accidents with the pedestrian leaving the
unparked side decreased when ASP regulations were in effect,
the decrease was almost entirely counterbalanced by an increase
in accidents during ASP in which the pedestrian's origin was
unknown.

Table 28. Intersection (Vehicle Exiting or Position Unknown)

ASP-Day Accidents: Frequencies
and (Percentages)

Time of Day _
Pedestrian 8:00 am - 11:00 am - Total
Origin 10:59 am 1:59 pm
No-Parking 7 32 39
Side (2.3) (10.4) (12.7)
@ Opposite 24 24 48
o Side (7.8) (7.8) (15.6)
<
> Unknown 35 41 76
< Side (11.4) (13.3) (24.7)
All 66 97 163
Origins (21.4) (31.5) (52.9)
No-Parking 16 26 42
Side (5.2) (8.4) (13.6)
@ Opposite 20 16 36
3 Side (6.5) (5.2) (11.7)
<
5 Unknown 24 43 67
" Side (7.8) (14.0) - (21.8)
All 60 85 : 145
Origins (19.5) (27.6) (47.1)
126 182 308
Total (40.9) (59.1)
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o Children are regularly struck in dart and dash accidents and
are thought to be the population group most likely to be
affected by parking removal. In these data, pedestrian acci-
dent rates for children decreased by 4.1% when ASP regulations
were active, a minor improvement not approaching statistical
significance. Examination of the midblock and vehicle-entering-
intersection accidents with children, the subsets most likely to
be affected by parking removal, showed no improvement.

Table 29. ASP-Day Accidents with Children through Age 12:
Frequencies and (Percentages)

) Time of Day
Pege'stg-lan 8:00 am - 11:00 am - Total
rigmn 10:59 am 1:59 pm
No—Parking 13 21 34
Side (5.7) (9.2) (14.8)
4 Opposite 16 29 45
@ Side (7.0) (12.7) (19.7)
<
> Unknown 13 27 40
< Side (5.7) (11.8) (17.5)
All 42 77 119
Origins (18.3) (33.6) (52.0)
No-Parking 11 16 27
Side (4.8) (7.0) (11.8)
v Opposite 18 19 37
o Side (7.9) (8.3) (16.2)
<
5 Unknown 12 34 46
a,l Side (5.2) (14.8) (20.1)
All 41 69 110
Origins (17.9) (30.1) (48.0)
83 146 229
Total (36.2) (63.8)
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Parked vehicles could be cited as contributory on the accident
reports, and they actually were cited on 316 reports, 189 of
whieh occurred on ASP days between 8 am and 2 pm. This

was only 22% of all ASP-area accidents, 48% of midblock
accidents and only 7% of intersection accidents. Because of

the known heavy parking in the accident areas, these figures
almost certainly underestimate the number of accidents in

which parked vehicles were stationed between the pedestrian

and the striking vehicle. One would expect fewer parked vehi-
cle citations for accidents with the pedestrian coming from the
side with no parking. The evidence supports this, but only par-
tially; of the parked-vehicle-cited accidents with known pedes-
trian origin, only 40% (49 of 122) were no-parking-side pedestrian
origin, statistically significant (z = -2.17, p < .05). However,
this difference was primarily due to the hours in which the

ASP regulations were not in effect. In general, in the table below,
there were no credible ASP/not-ASP differences.

Table 30. ASP-Day Accidents with Parked Vehicles Cited:

Frequencies and (Percentages)

Time of Day
PeSgst}‘mn 8:00 am - 11:00 am - Total
regm 10:59 am 1:59 pm
No-Parking 7 19 26
Side (3.7) (10.1) (13.8)
% Opposite 11 28 39
o Side (5.8) (14.8) (20.6)
<
> Unknown 14 17 31
< Side (7.4) (9.0) (16.4)
All 32 64 96
Origins (16.9) (33.9) (50.8)
No-Parking 7 16 23
Side (3.7) (8.5) (12.2)
@ Opposite 18 16 34
o Side (9.5) (8.5) (18.0)
,< X
el Unknown 9 27 36
o Side (4.8) (14.3) (19.0)
All 34 59. 93
Origins (18.0) (31.2) (49.2)
66 123 189
Totel (34.9) (65.1)
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Further data displays in Appendix C show other splits of the accident
data. Although there are some details which appear not to be chance perturba-
tions and which have plausible explanations, the full analysis suggests that there
are no real differences in accident rates associated with the parking changes
caused by the ASP regulations. The implications of this conclusion will be dis-
cussed in Section F below.

2. Behavioral Correlates Analysis

a. Weather

Data were collected in June and July on fourteen days of generally
excellent weather. The only precipitation on blocks during data coding was on the
first day; it lasted about 10 minutes, during which four blocks were coded. Overall,
the sky was characterized as predominantly bright on six days, predominantly hazy
on five days and primarily cloudy on the remaining three days.

Winds were characterized as "light" throughout. Temperatures were
estimated to range from lows of sixties and seventies (one reading of 54°) to highs
of seventies and eighties (one reading of 900). Subjectively, the data collection
days were comfortable or warm, with two or three "hot" days. Temperatures never
seemed oppressive, as they often are in Manhattan in the summer.

In general, then, the weather was uniformly supportive of outdoor
activities. There is no reason to believe that any data collection days or time
periods (except for the one rain shower) were uniquely impacted by weather factors.

b. Coding and Analysis Overview

The results of the observations were keypunched such that each
datum was a frequency, the number of people counted, with these descriptors:

Route, block number and side of street (left or right)
Date and time

Observer number

Day of week

Parking density on that side of the street

Pedestrian sex

Pedestrian age/supervision category

Pedestrian location/activity category

These data were combined with information about each block (compass equivalents
of left and right sides, ASP regulation version) and information about how each
ASP version related to time of day and day of week, to add these descriptors for
each observed pedestrian:

. Side of street (N/S/E/W)

. ASP regulation version (A2X/P2X/A3X/P3X)

. ASP configuration at time of observation (parking prohibited
on pedestrian's side/parking prohibited on other side/day of
ASP regulation but not time of parking prohibition/day of
no ASP impact [A2X and P2X onlyl)
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For two full days of data collection, pairs of coders riding in
the same car recorded observations in paraliel.. The reliability of the independent
coding was extremely high. For estimates of parking density, for the four half-
days of duplicate coding, inter-observer correlations ranged from .91 to .97 with
an average of .93 when data were compared by side of block. For pedestrian
counts on each block side, the correlations ranged from .85 to .96; the average
was .92.

In coding the data from these days, the observations of the two
coders were averaged. This was done based on the smallest data categories avail-
able, i.e., sex/age/location category for the same side of the street, on a block-
by-block coding time basis. Because many of the numbers were small, the averages
were rounded to the nearest odd integer. This prevented the loss of unsupported
observations, i.e., a single pedestrian in one category reported by only one coder:
The average (.5) rounded to 1 rather than 0. As a general procedure, this would
not introduce bias to the data. However, because the frequency of single unsup-
ported entries tended to be larger than that of other kinds of odd observations,
this procedure did slightly bias the data toward reporting more pedestrians for the
blocks coded by pairs of observers. The bias was extremely small, however, and
independent of any of the comparisons to be reported below.

Although the observation procedures allowed coders to mark pedes-
trians as "unknown" on sex or age, this option was taken extremely infrequently.
Approximately 0.2% of all pedestrians were coded with sex unknown, most of whom
were young children. None were coded with age unknown. The few cases where
seX was unknown were assigned to categories according to the male/female ratio
observed among the remaining pedestrians on that block during that observation.

For the primary analyses, a data file was generated with one
record per coded pedestrian. Each record was tagged with all of the site informa-
tion shown above. This data set formed the basic source of data for the analysis
described below.

c¢.  Parking, Time of Day and ASP Regulations

These initial tabulations were undertaken to deseribe the degree
to which parking patterns followed the prescriptions of the ASP regulations.

Parking densities tended to be heavy in the areas of Manhattan
studied. Therefore the ASP regulations had a significant number of vehicles to
displace when they operated. And, to the extent that the vehicles were moved,
an excess number of vehicles had to be accommodated elsewhere during those
time periods. The results of these dynamics are shown in Table 31.

During ASP times, that is when parking was actually prohibited
on one side of the street, parking had shifted. Overall, on the side where parking
was prohibited, parked vehicles covered an average of 21% of the curb length.
The best compliance was found during the middle of the prohibited period; the
poorest in the time interval covering the last 15 minutes of the prohibited period.
Then, almost half the curb length was parked as drivers moved their cars back in
anticipation of the end of the prohibition. On the side opposite the prohibited
side, parking averaged full parking plus about one quarter double parking. The
pattern over time was the inverse of the prohibited side; parking was heaviest
during the middle of the ASP periods and eased off at the ends of the periods.
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These numbers are in close agreement with parking measurements made by De-
Bartolo et al. (1978) in 1977, a time period covered by the accident data.

On the days when the ASP regulations were in effect but during
the times when they did not apply, parking was steady at an average of 84% of
full parking capacity, across both sides of the street. This was consistently
lighter than the days when ASP regulations were not in effect at all; then park-
ing averaged 98% full. This difference may signify that days of ASP regulations
"stir up" the parking even during unaffected hours, thus reducing the parking den-
sity slightly. The difference is minor, however, and may be due to the fact that
only A2X and P2X sites entered the "not ASP day" category and all sites were
involved in "not ASP time of day." .

Table 31. Actual Parking Densities by Time of Day

and ASP Configurationl

Time of Day
AM AM Middle PM PM
Early |Change| ASP |Change| ASP |Change| Late
7:00 - | 7:46 - | 8:16 - |10:46 -] 11:16 -} 1:46 - | 2:16 -
ASP 7:45 8:15 10:45 11:15 1:45 2:15 3:00
Configuration am am am am pm pm pm Mean
ASP On--
No Parking .28 .16 42 .15 .55 : 21
This Side
ASP On— ' ,
No Parking 1.09 1.29 1.01 1.34 1.24 1.27
Other Side
ASP Off--
Not ASP .66 .88 .78 .83 .87 .88 .90 .84
Time of Day
ASP Off-- . ‘
Not ASP .87 .94 .99 .99 .99 .95 1.02 .98
Day
Mean .69 .83 7 .76 .83 .89 .93 .82

1All entries are average parking densities; 0.0 = no parking, 1.0 = full parking,
2.0 = complete double parking.

Table 32 illustrates this point. The different ASP versions are
not present in all cells which made up Table 31 and comparisons between cells
which draw on different ASP areas must be made cautiously. This imbalance
has relatively little impaet on the remaining analyses, however, which combine
readings across times of the day.
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Table 32. ASP Regulation Versions Which Could Enter into
Locations of ASP Configuration

Time of Day
AM : PM
le C PM Cha
Early AM Change ASP Middle Change ASP ange Late
7:00 - | 7:46 - | 8:00 - | 8:16 - | 10:46 - | 11:00 - | 11:16 - | 1:46 ~ | 2:00 - 2:16 -
ASP 7:45 7:59 8:15 10:45 10:59 11:15 1:45 1:59 2:15 3:00
Configuration am am am am am am pm pm pm pm
ASP On—
: A2X A2X A2X P2X P2X P2X
No Parking no no ‘ no no
due to ASP A3X A3X A3X P3X P3X P3X
ASP Off— A2X A2X A2X A2X
Not ASP A3X A3X P2X P2X P2X A2X A2X A2X A3X A3X
Time of D pP2X P2X P3X P3X P3X A3X A3X A3X P2X P2X
a1 p3x P3X P3X P3X
ASP Off— A2X A2X A2X A2X A2X A2X A2X - A2X - A2X A2X
Not ASP
Day P2X P2X P2X P2X P2X P2X P2X P2X pP2X P2X
d. Pedestrian Characteristics

In the course of the study, slightly more than 20,000 pedestrians
were observed and coded. Since approximately 1350 blocks were coded (48 or 49
blocks per route x 4 or 5 days per route x 3 routes x 2 times per block per day),
this meant that approximately 15 pedestrians were tallied for each block coded.
In all, only 0.8% of pedestrians were judged handicapped by the criteria above,
half males and half females.

Table 33 shows the distribution of pedestrians by age and sex.

Among the youngest children, about half were male and half female. Within the
other two age groups, about 65% were male. There was a tendency within both
children's age groups for males to be unsupervised more often than females. The
difference was quite large for older children; 80% of the males were unsupervised
but only 64% of the females. For the 0-4 year old children, the difference was
smaller; 35% of males were unsupervised against 29% of the females. ("Supervised"”
children were those judged to have an adult or significantly older child controlling
or directing their activities.) The percentage of supervised children showed a sharp
drop from the younger children (68%) to the older children (26%). Overall, children
made up a relatively small fraction, less than 13%, of all the pedestrians coded.

Table 34 shows the same categories as Table 33 broken down by
Pedestrian Location/Activity code. About 85% of all pedestrians were on the side-
walk, usually walking along the sidewalk or standing, talking with other pedestrians.
Among the youngest children, the percentage was even higher, 93%. (Those on
the sidewalk but waiting to cross were coded in one of the "Crossing" categories.)
Half of the remaining pedestrians, 7.6% overall, were crossing the street. Most
were male (57%; more than half but less than the proportion of males coded).

There was a split by age and sex between those who crossed at the
corner and those who crossed midblock. Fifty-four percent of the women crossed
at the corner and supervised children also crossed at the corner more than half the
time. Adult males and unsupervised children crossed midbloek more often, with
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65% and 69% choosing midblock ecrossings. Pedestrians remaining in the street
made up more than 6% of all those observed; 81% were adult male and 16%
adult female. A very small proportlon of children remained in the street, usually
Playing games or watching adults in the street. The tendency of males to cross
midblock and females to cross at intersections relates well to the accident data
(Table 14). There, males were 1nvolved in 71% of midblock acecidents and 50%
of all intersection accidents.

Table 33. Pedestrians by Age/Supervision and Sex:
Frequencies and (Percentages)
0 -4 5 - 14
Unsuper- Super- | Unsuper- Super-

vised vised vised vised Adult Total
Male 91 167 1,090 273 11,230 12,851
(0.4) (0.8) (5.4) (1.3) (55.3) (63.8)
71 174 462 263 6,309 7,279
Female | (g 3) (0.9) (2.3) (1.3) | (31.1) (36.2)
Total 162 341 1,552 536 17,539 20,130

i (0.8) (1.7) (7.6) (2.6) (86.4)
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Table 34. Pedestrian Location/Activity by Age and Sex:
Frequencies and (Percentages)'-

0 - 4 5 - 14
Unsuper-{ Super- |Unsuper-| Super-
Sex vised vised vised vised Adult Total
86 150 876 235 9,457 10,804
On MY e | 00 | @ws | a2 | @ro | 3.7
Side- 69 163 412 224 5,524 6,392
walk 4 F o3 | 0.8 | @0 | @1 | @75 | 31.8)
- 1 13 22 14 264 314
2 | Crossing | M (0.1) (1.3) (1.6)
£ |at Inter- 0 6 3 15 324 348
< section F (1.8) (1.7)
5 . 0 3 51 17 484 555
2| Croosne M (0.3) (2.4) (2.8)
81 block 1 4 17 23 253 298
. F 01 | 13 (1.5)
3 1 1 29 2 1,006 1,041
1 mn M (0.1) (5.0) (5.2)
G| Street 0 1 11 1 208 221
& F (1.0) | (1)
3 0 112+ 3 19+ 137
| M (0.6) (0.7)
"Darting™ 1 0 19+ 0 0 20
F (0.1)

1Percentages not shown if below 0.1%.
2Entries marked + are significantly higher than would be expected.

The final category of "darting" pedestrians--those moving suddenly
and swiftly toward the street although they may not have actually entered the
traveled lanes—was less than one percent of all observed pedestrians. They were
almost all in one category, however--unsupervised male children between the ages

of 5 and 14. The remaining darters were either unsupervised females in the same
age group or adult males.

This age/sex distribution differed significantly from that for the
pedestrian accidents. In the accident data (Table 16), males were significantly
overrepresented in the child years, and more so for the youngest category. In
terms of appearance along the streets, however, males were less often present as
children than as adults. The factor of "darting" behavior may explain the diserep-
ancy. Males who dart were observed much more frequently than females who dart.
Although those actions made up only a tiny fraction of all behaviors, it is reasonable
to believe that those actions precede most pedestrian accidents. If so, the large
number of male children in accidents is consistent with the observational findings.
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e. Pedestrians and Parking Regulations

The distribution of male and female pedestrians by ASP condition
is shown in Table 35. The total number of people on the no-parking side was vir-
tually identical to the number on the opposite, or fully-parked side. There was a
slight tendency in these data for males to be overrepresented on the side with no
parking (66.2% of those people and only 63.8% of people on the side opposite the
no parking); the effect was statistically significant (y = 4.16, 1 d.f.; p <.05).

Table 35. Pedestrian Distribution across ASP
Configurations by Sex:
Frequencies and (Percentages)

(<3

ASP Pedestrian Sex :
Configuration Male Female Total
No rarking, | AT | WS | 48
Ped. Side o : e
o raring | 423 | L | S
Other Side ’ ’ ’
ASP Off--

i nsy Time | 28| 425 e

Noase | Lo oge | e

Day . . .
SR I

Table 36 provides the age/supervision breakdown of the information
in the prior table. When ASP was on, adults were more frequently present and
children less frequently present (the effect was more pronounced on the side oppo-
site the no parking side) than during non-ASP times or on non-ASP days. The
effect was relatively small, however (children were 10.3% of all observations when
ASP regulations were in effect, 14.1% of observations at other times). Other than
this minor effect, there were no instances of specific age/sex interactions with ASP
configurations. ‘

)

Table 37 shows the relationship between pedestrian location/activity
and ASP configuration at the time of data collection. Several statistically significant
differences existed between the "no parking, this side" and the "no parking, other
side" rows. The largest difference was that less than half as many people were in
the street when parking was banned on their side. Also, on that same side, propor-
tionately more pedestrians were on the sidewalk. These two factors may refleet an
underlying "no difference" situation; the sum of the two categories was almost iden-
tical across the two ASP configurations (3209 vs. 3183), and may reflect the reluc-

tance of people to stand and converse in the streets when there were no parked
cars to shield them.
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Table 36. Pedestrian Distribution across ASP Configuration
by Age and Sex: Frequencies
and (Percentages)!
0 -4 5 - 14
Unsuper~-| Super- | Unsuper~| Super-
Sex vised vised vised vised Adult Total
7 26 195 37 1,990 2,255
ASP On— | M 0.1 | o | 02 | 09 | (12
No Parking

Ped. Side F 4 24 59 29 1,030 1,146
(0.1) (0.3) (0.1) (5.1) (5.7)
g M 14 14 151 34 1,985 2,198
= NAsg ?(f}“ (0.8) (0.2) (9.9) | (10.9)
£ o rarxing, 8 10 62 34 1,126 1,240

= 3 ’ ’
fo| Other Side | F 0.3 | 0.2 | 6 | (6.2
s M 56 113 619 168 6,252 7,208
&) ASP Off-- (0.3) (0.6) (3.1) (0.8) (31.1) (35.8)
a | Not ASP . 45 124 284 186 3532 | 4,171
< | Time of Day (0.2) (0.6) (1.4) 0.9 | (17.5) | (20.7)
_ M 14 14 125 34 1,003 1,190
ASP Off-- (0.8) (0.2) (5.0) (5.9)
N°]t)aASP . 12 16 57 12 621 722
y (0.3) (3.1) (3.6)

1Percentages not shown

if below 0.1%.
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Table 37. Distribution of Pedestrian Location/Activity
Codes across ASP Configurati?n:
Frequencies and (Percentag‘es)

Pedestrian Location/Activity
Crossing
On the |at Inter-|Crossing | In the
Sidewalk | section |[Midblock | Roadway |"Darting" | Total
N‘%S%a?l?;g 3,077+ | 87- 121- 132- 20 3,437
- Ped. Side (15.2) (0.4) (0.8) (0.7) (0.1) (16.9)
(e}
| ASP On— |, gq 130 143 280+ 10- 3,466
5| No Parking, | /)9y | (g) 0.7) w4 | 0.05) | 17.1)
&| Other Side : . : . |
Yot
ke ANSCi OAfsf; 9,734 398 537+ 688 105 | 11,462
) i 6.5)
~ | Time of Day (48.0) (2.0) (2.6) (3.4) (0.5) (56.5)
w -
< ANSPt C;fsfl',‘ 1,618 62 61- 164+ 29 1,927
° (8.0) (0.3) (0.3) (0.8) (0.1) (9.5)
Day
Total 17,332 677 862 1,264 157 20,292
ota (85.4) (4.2) (3.3) (6.2) (0.8)

lEntries marked + or - are significantly higher or lower than would be
expected by chance.

There were also more people crossing at intersections from the
side opposite the no parking, and marginally more crossing midblock from the
same side. '"Darting" behavior was reduced on the side opposite the no parking,
perhaps due to the double parking and the corresponding increase in difficulty of
darting into the street. "Darting" showed no increase in frequency from the no
parking side when compared to the non-ASP conditions.

Two conditions showed increased frequencies in the non-ASP
conditions. First, midblock crossings were up during non-ASP times of the day
(7 am to 2:59 pm but while the ASP regulations were off). Also, on non-ASP
Gay, more pedestrians were in the roadway.

Overall, conditions with ASP regulations active led to less
rather than more crossing or in-street activity than seen in the non-ASP condi-
tions. Crossing and in-street activity with ASP regulations active was below
the level predicted by the other observed frequencies (y2=12.42, 1 d.f.; p <.001).

For only those observations taken when ASP regulations were
active, pedestrian location/activity was broken down by pedestrian age and sex
(Table 38). The general finding that more adults were in the street on the side
opposite the parking ban than on the side with parking banned, held for both men
and women. The finding of more people on the sidewalk on the side where parking
was banned held only for males, however, for adults and for unsupervised boys ages
5-14 (x?= 21.82, 1 d.f.; p <.001).
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Both males and females crossing at intersections did so more
often from the parked side, though the effect reached significance only for adult
females (y2= 6.18, 1 d.f.; p <.025). Boys ages 5-14 "darted" to the street signi-
ficantly more often from the side on which parking was banned. This finding is
based on a small number of observations, however, and is countered by the fact
that girls of the same age '"darted" entirely from the side opposite the ban--al-
though the number here was even smaller.

For all children 0-4 years old, most of those on the side with
parking removed were supervised while those on the other side were as often
supervised as unsupervised (y2= 11.80, 1 d.f.; p <.001). For children 5-14 years
old, the pattern had reversed although not significantly. An explanation for these
data may be that adults are regularly present for the youngest children and per-
ceive a need for special supervision when there is no parked vehicle screen, but
are not as often present and do not see a special need for older children.
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Table 38. Distribution of Pedestrians by Side of Street with ASP
Regulations in Effect, by Ped Azge/Sex/Activity:
Frequencies and (Percentages)!
Ped Age/Supervision
Location/ Side of 0 -4 5 - 14
Activity Parking Ji Unsuper- | Super- Unsuper- | Super-
Code Sex Ban vised vised vised vised Adult Total
Ped 7- 24+ 163+ 34 1,754+ 1,982
M (0.1) (0.3) (2.4) (0.5) (25.4) (29.0)
Othe 13 11 121 33 1,638~ 1,828
On r (0.2) (0.2) (1.8) (0.5) (23.7) (26.5)
Sidewalk Ped 4- 24+ 58 28 950 1,064
F (0.3) (0.8) (0.4) (13.8) (15.6)
Other 8 9 49 31 966 1,075
(0.1) (0.1) (0.7) (0.4) (14.0) (15.8)
0 2 1 2 44 49
M Ped (0.6) 0.7)
Crossing Other 1 1 8 1 56 68
at (0.1) (0.8) (1.0)
Inter- 0 0 1 1 33- 35
section F Ped (0.5) (0.6)
0 1 0 0 60+ 61
Other (0.9) (0.9)
0 0 7 1 82 90
IV (0.1) a2 | 1.
- Other 0 2 13 0 83 98
Crossing (0.2) (1.2) (1.4)
Midblock Ped 0 0 0 0 30 30
F (0.4) (0.4)
0 0 1 3 40 44
Other (0.6) 0.7)
0 0 4 0 110- 114
M Ped (1.6) (1.7)
i 0 0 7 0 208+ 215
Staying Other ©.1) (3.0) (3.1)
n 0 0 0 0 17- 17
Street Ped (0.2) (0.2)
F 0 0 3 0 60+ 64
Other (0.9) (0.9)
0 0 20+ 0 0 20
w b 0.3) 0.3)
Dartine Other 0 0 2 0 0 2
arting"
Ped 0 0 0 0 0 0
F
0 0 8 0 0 8
Other (0.1) (0.1)
Total 33 74 467 134 6,131 6,839
ota (0.5) (1.1) (6.8) (1.9) (88.8)

Percentages less than 0.1% are omitted.
2Entries marked + or - are significantly higher or lower than would be expected by chance.
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3. Accident/Behavior Comparisons

Although there were no significant changes in accident rates between
ASP conditions, there are several relationships between accident rates and behavior
rates. These may be interpreted as a kind of accident frequency/exposure measure,
showing which classes of pedestrians and which of their activities are more at risk
than others. While the observation data and the accident data do not come from
perfectly ecomparable conditions, general comparisons can be validly made which
are useful within the broad framework of pedestrian safety.

o Midbloek erashes showed nearly 3/4 male victims, with progres-
sively higher male involvement with decreasing age. This followed
the pattern of midblock crossings by age and sex, although male
children were not as overrepresented in midblock crossings as in
accidents. At intersections, the distributions shifted dramatically;
females made up almost 51% of intersection accident pedestrians
and made about 53% of all intersection crossings.

Table 39. Pedestrian Age and Sex by Location:
Accident Frequencies and (Percentages)

1 -4 5-14 Adult Total
Male 23 147 186 356 -
Midblock (4.7) (29.8) (37.7) (72.1)
Female 4 52 82 138
(0.8) (10.5) (16.6) (27.9)
Male 3 93 307 403
Intersection (0.4) (11.4) (37.7) (49.4)
Female 5 71 336 412
(0.6) (8.7) (41.2) (50.6)
Male 26 240 493 759
Total (2.0) (18.3) (37.7) (58.0)
Female 9 123 418 550
(0.7) (9.4) (31.9) (42.0)

. Darting pedestrians were almost entirely young males and may
constitute a population at extreme risk. If so, for example,
they make up for the lack of fit noted in the preceding point.
Three other factors support such a coneclusion: Darting behavior
was coded very infrequently, but is often cited as contributory
when it appears on accident reports, and it fits logically and
prominently into most explanations of accident causation.

. Children (5-14) seem to be shown significantly less capable of

dealing successfully with traffic. They accounted for 27.7%
of all accidents—20.1% of intersection crashes and 40.3% of the
midblock accidents. By contrast, they made up just 10.4% of
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all observations, just 8.2% of intersection crossings and 12.7%
of midblock crossings (but 85.4% of all "darting" observations,
most of which were midbloek). It is not elear whether they
are worse crossing at intersections or in midblock areas; while
they were more than twice the percentage of midblock acci-
dents, they attempted more midblock crossings——twice as many
numerically, with an even greater discrepancy if "darts" are
considered crossings which were mostly midblock.

. The youngest children showed a similar overrepresentation in
the accident data, although the numbers of accidents and obser-
vations were very small. The numbers of unsupervised crossings
observed for such children were almost zero. Since these--rather
than supervised crossings in which an adult is providing the judg-
ment and guidance—are likely the best estimates of the danger
of traffic to very young children, this limited evidence suggests
that children up through age 4 are incapable of dealing effectively
with traffic. .

. For adults, males seem about as likely to be involved in a pedes-
trian crash as females, with exposure adjusted.

. For the youngest children, males are struck much more often than
females regardless of adjustments for exposure. Although crossing
observations were very sparse for these children, males must cross
proportionately more often to offer sufficient opportunities for
the accident rate discrepancy to build up.

Table 40. Pedestrian Occurrence Frequencies: Age
and Sex for Selected Activities:
Frequencies and (Activity Percentages)

Pedestrian Age/Supervision
0 -4 5 - 14
Ped |Unsuper-{ Super- {Unsuper-| Super-
Sex vised vised vised vised Adult Total
M 3 0 112 3 19 137
"Darting" (1.9) (71.3) (1.9) (12.1) (87.3)
arting
F 1 0 19 0 0 20
(0.6) (12.1) (12.7)
M 0 3 51 17 484 555
Crossing (0.4) (6.0) (2.0) (56.7) (65.1)
Midbloek ™ 1 4 17 23 253 298
(0.1) (0.5) (2.0) (2.7) (29.7) | (34.9)
Crossing M 1 13 22 14 264 314
at (0.2) (2.0) (3.3) (2.1) (39.9) (47.4)
Inter- v 0 6 3 15 324 348
section (0.9) (0.5) (2.3) (48.9) | (52.6)
All M 91 167 1,090 273 11,230 12,851
Activities (0.5) (0.8) (5.4) (1.4) (55.8) (63.8)
F 71 174 462 263 6,309 7,279
(0.4) (0.9) (2.3) (1.3) (31.3) (36.2)
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F. Discussion

More than being just a test of the model regulations, the combined accident
and behavioral studies are a general advance in pedestrian safety information. The
accident data themselves extend existing databases in an intensive, selective way.

Of particular theoretical interest is the distinction made in coding based on
vehicle position vis-a-vis the intersection. Of intersection accidents, those with the
vehicle entering the intersection have a distinctly different flavor than those with
the vehicle exiting the intersection. In the latter case, for example, a much larger
number of vehicles were turning. Also for vehicles exiting, the pedestrians were
more often crossing with the signal and less often crossing against the signal.
Pedestrians were slightly older in the exiting accidents, and more often female.
The distinction between vehicle entering and exiting has not explicitly been made
in prior NHTSA accident typing research, although it enters implicitly into the
accident types and the kinds of countermeasure approaches taken. Vehicle Turn/
Merge accidents (other than the Right Turn on Red subcategory) almost always
involve vehicles exiting intersections, for example, and Multiple Threat accidents
involve vehicles entering intersections. The distinction is important, for the task
for drivers and pedestrians differs significantly based on where the drivers are in
their task of negotiating the intersection.

The behavioral data provide some useful benchmarks for pedestrian incidence
in urban residential areas. For the locations studied, for example, about 0.75% of
pedestrians were "darting" into the street when observed. Fully three fourths of
the darting pedestrians were boys ages 5-14, even though they were only-6.7% of
all observed pedestrians. Comparisons of accident rates and darting distributions
support the hypothesized causal relationship between darting and accidents. Other
behavioral and accident data comparisons were described in the preceding pages.

With respect to the model regulations, whose test was the major purpose for
this research, the results were less informative. Briefly, the accident rate data,
based on nearly four years of reported pedestrian accidents in Manhattan, showed
no variations which could credibly be linked to parking changes brought on by the
ASP regulations. Although there were some slight variations in pedestrian position
and activity associated with ASP parking changes, the patterns did not relate to
the accident rates in any meaningful way.

While one interpretation of these findings is that parking indeed does not
affect pedestrian accident rates, it is not the only possible conclusion nor the most
plausible one. The hypothesis that parking does contribute to accidents is too
firmly established by prior research to reject on the basis of a single study. The
visual screen of parked vehicles was cited as a frequent precipitating or predispo-
sing factor by Snyder and Knoblauch (1971). In all subsequent studies involving
NHTSA typing schemes, parked vehicles have been coded as important in a large
number of the dart and dash accident types. Even in these data, parked vehicles
were cited frequently. While it is possible that those accidents would all have
occurred anyway and that the parked vehicles were irrelevant parts of the environ-
ment, it is unlikely. It is more probable that these parking changes, as evoked by
the ASP regulations, were neither complete enough nor free enough of counterpro-
ductive elements to improve pedestrian safety. Several features of the ASP parking
realization departed from the MOSPO and MOPNIC prescriptions in ways which may
have compromised safety potential. They were:
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. ASP parking removal was one-side-only. For drivers, it may be
that their driving environment remains cluttered and distracting
when one street side retains parked cars. That is, although they
may have line-of-sight to pedestrians darting into the street from
the unparked side, they may fail to detect such actions in time
to avert accidents because they concentrate on the other, fully
parked, side.

. Because ASP parking removal was one-side-only, drivers drove closer
to the unparked curb. This removed a "buffer zone" between the
curb and the normal path of vehicles into which pedestrians could

~ safely move. The buffer zone allows pedestrians more time and
space to search for oncoming cars and more room to signal their
intent to cross to oncoming motorists. This mechanism may be
critical to the functioning of the MOPNIC, which would channel
traffic away from the buffer zone by permitting parking to within
50 feet of the crosswalk.

. The ASP parking ban produced major relocation of parked vehicles
but resulted in less than perfect compliance. Not only were some
parked vehicles left on the unparked side, which provided some oppor-
tunity for visual screening, but when combined with frequent double
parking the non-compliance required motorists often to concentrate on

- driving through a narrowed and irregular channel.

Added together, these discrepancies between the ASP situation and.the model
regulations prescriptions and the lack of safety change under the ASP regulations
prevented any judgments of -the net safety effectiveness of the MOSPO and MOPNIC.

In particular, the results do not disprove the model regulations in any way.
Both regulations were developed by traffic safety experts, after careful study of
accident causation and with consultation from experts in fields related to traffic
safety. The regulations remain plausible, suggesting face-valid changes in the traffic
environment which should alter the pattern of accident causation and thus reduce
accidents. They remain worthy of experimental evaluation.

For future research to evaluate the MOSPO and the MOPNIC, several recom-
mendations can be drawn from the current effort, i.e.:

. The test situation should duplicate as closely as possible the features
of the tested model regulation(s). The current study showed that
parking redeployment in itself does not guarantee pedestrian safety
improvements. Because the model regulations were developed very
carefully, their features probably offer the best chance of significant
safety benefits.

. The test situation should insure compliance with the parking intended.
The kinds and degrees of activity—e.g., on-site signing, public informa-
tion announcements, police enforcement--needed to insure compliance
are valid study topics themselves. However, those questions should be
resolved in advance and appropriate measures taken during the safety
benefit test so that compliance is virtually complete.
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. Accident reductions are the most persuasive and credible evidence
of safety benefits, and may be the most cost-effective to develop.
Behavior changes on the part of drivers and/or of pedestrians may
offer the potential for valid evidence. However, because the model
regulations change the setting in which the behaviors would occur,
the process and safety implications of the behaviors must be carefully
quantified for valid results. This would be a protracted and costly
undertaking, and its results would still be less persuasive to legislators
and others than would accident reductions.

Accordingly, the test situation should be of a large enough scale to
provide adequate accident data. The obvious procedures for this in-
clude altering a large physical area for a long time. Other factors
involve concentrating on the situations in which the model regulations
are expected to be most effective. For the MOSPO, these include
daytime hours, especially afternoon and evening, and dense residential
areas with many people using the sidewalks, heavy on-street parking,
relatively heavy traffic, and few alternate areas for children's activi-
ties. The MOPNIC is most appropriate for commercial or residential
areas with heavy on-street parking.

In an actual future test, of course, it may not be possible to faithfully repro-
duce all the details of the MOSPO and/or the MOPNIC. If the discrepancies are
chosen (or accepted) carefully, the test can still be valid and informative. For
the MOSPO in particular, some of its provisions were established as compromises
between the ideal and what was felt might actually be implemented. Compromises
in the details for either regulation may be acceptable, as long as they do not
interfere with the primary mechanisms by which the model regulations are felt
to improve pedestrian safety.
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III. MODEL VEHICLE OVERTAKING LAW

A. Background

Multiple Threat accidents are ones which typically oceur at crosswalks of
multi-lane roads; usually the pedestrian is crossing at a moderate pace. The
accident is characterized by the documented presence of a screening vehicle,
but one which is stopped rather than parked. It is illustrated in Figure 7. °

The accident situation develops when a pedestrian initiates his crossing
in front of an occupied vehicle which waits for him. This vehicle may have
been stopped or it may stop for the pedestrian; the driver may invite the pedes-
trian to cross or the latter may force the driver to wait for him. Regardless
of how the situation arose, as the pedestrian crosses in front of the waiting
vehiele, he is screened from overtaking traffic by the stopped vehicle. If the
pedestrian steps from behind the stopped vehicle just as a moving vehicle
passes the stopped vehicle, a crash is likely to resuit.

The problem is serious, though variable among cities. Snyder and Knoblauch
(1971) found 3.2% of their accident sample was of the Multiple Threat type.
The average was approximately the same for the data from seven cities refer-
enced in Table 1, but the range was from only 0.4% in Toledo to 7.7% in Los
Angeles. .

In fact, there are four subtypes of accidents which get typed as Multiple
Threat. First is the "classic" case, much as described abovz. This appears to
be a "western state" acecident, although the evidence supporting this generaliza-
tion is not exhaustive. In eastern cities, these accidents do not occur because
the situations do not occur: Drivers will not stop (on a multi-lane road) to
invite pedestrians to cross in front of them, and pedestrians will not accept
such an invitation if offered. These made up, by contrast, the vast majority
of Multiple Threat accidents coded in Los Angeles and San Diego, the west
coast cities whose accidents have been extensively studied in other NHTSA
research. The second subtype is similar, except that the pedestrian began cross-
ing on a green traffic signal in front of a car stopped for the light. The light
changes just as the pedestrian clears the stopped vehicle, and the "trapped"
pedestrian is hit by an overtaking motorist who timed his approach so as to
enter the intersection just as his light became green. Because the first vehicle
stopped for a signal, if the pedestrian is screened from view there is no other
clue for the overtaking driver that a pedestrian is in jeopardy. This subtype
is relatively rare though not geographically limited. The third and fourth sub-
types are pseudo multiple threats, also rare and not geographically limited.

In the third subtype, the pedestrian darts across in front of a moving vehicle
which never stops to set up the standard multiple threat situation, but is
foreced to yield and does briefly screen the pedestrian from the overtaking
striking vehicle. In the fourth, the pedestrian dodges through a line of vehicles
stopped for a signal ahead and is struck--not in the crosswalk——by a vehicle in
another lane pulling up to stop for the signal. (This discussion is based on
accident coding experience gained in conjunction with research for NHTSA Con-
tract No. DOT-HS-4-00952 [Hale, 1980].)

Only the first, or classic Multiple Threat, is susceptible to the counter-
measures developed and discussed below. :
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There currently exists a section of the Uniform Vehicle Code (UVC)
which should prevent the occurrence of the classic Multiple Threat accident
(UVC section 11-502[d]) which states that "whenever any vehicle is stopped at
a marked crosswalk or at any unmarked crosswalk at an intersection to permit
a pedestrian to cross the roadway,the driver of any other vehicle approaching
from the rear shall not overtake and pass such stopped vehicle." There is a
key weakness in the law, however; the overtaking vehicle is required to stop
only if the driver detects the presence of a crossing pedestrian. Because the
pedestrian may be hidden by the already-stopped vehicle at the driver's moment
for decision, the driver may not have the cues he needs to know to stop. If
the pedestrian steps out without himself searching for overtaking vehicles, an
accident will occur.

Blomberg et al. (1974). argue that the intent of UVC section 11-502(d)
was not to allow unseen pedestrians to be hit but to have drivers stop for every
pedestrian regardiess of his visibility when passing the stopped vehicle. The -
resulting Model Vehicle Overtaking Law (MVOL) is shown in Figure 8. The
key change to UVC section 11-502 is §3 of the MVOL, which requires that .
overtaking motorists stop for all vehicles stopped before marked or unmarked
crosswalks and proceed only if it is determined that it is safe. If followed,
the MVOL would defuse the multiple threat situation by having all overtaking
vehicles stop just at the time the pedestrian steps into their path. The MVOL
would no longer require the overtaking driver to detect the crossing pedestrian,
but to respond to the general situation by stopping to anticipate the danger.

Other provisions of the MVOL attempt to shape pedestrian use of cross-
walks and vehicle stopping locations so that it is optimally possible for cross-
ing pedestrians and overtaking motorists to detect each other.

In the initial development of the MVOL, survey results were positive
except for the mobility factor. For traffic engineers and legal representatives,
the MVOL was felt to possibly impede traffic flow. Several reviewers commented
that they felt rear-end collisions would be caused by the stopping vehicles
(Blomberg et al., 1974).

In fact, the MVOL would affect traffic in a very small set of instances.
Two conditions would lead to additional stops under the MVOL. First is a false
multiple threat situation—a screening car stops but there is no pedestrian.
Data are not available for the number of times this happens, but it is probably
rare; drivers stopping for reasons other than crossing pedestrians would be likely
to do so to pick up or discharge passengers (who then might become multiple
threat targets) and would have no specific reason to do so just before a cross-
walk. Second is the multiple threat situation in which overtaking drivers cur- :
rently drive right through. This situation is also rare, but its frequency has '
been documented in Los Angeles as part of the research for NHTSA Contract
No. DOT-HS-4-00952. Of the 6,829 multiple threat situations coded in that
study, overtaking drivers stopped or slowed enough to stop 90.5%. of the time.
In only that remaining 9.5% of multiple threat situations would the MVOL
(ideally) cause drivers to stop where they do not currently do so. Presently,
that 9.5% leads to over 200 Muitiple Threat accidents per year in Los Angeles.
Any increase in vehicle-vehicle rear end crashes caused by these additional stops,
probably minor, would have to be weighed against the eliminated Multiple Threat
accidents (Preusser, 1981).

‘s
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MODEL VEHICLE OVERTAKING LAW

§ 1 -- Driver must yield to pedestrian in crosswalk

(a) When traffic control signals are not in place or not in
operation, the driver of a vehicle shall yield the right of way, slow-
ing down or stopping if need be to so yield, to a pedestrian cross-
ing the roadway within a crosswalk when the pedestrian is upon the
half of the roadway upon which the vehicle is traveling or when
the pedestrian is approaching so closely from the opposite half of
the roadway as to be in danger.

(b) No pedestrian shall suddenly leave a curb or other place of
safety and walk or run into the path of a vehicle which is so close
as to constitute an immediate hazard.

§ 2 -- Where required stop must be made

When stopping for a pedestrian as required by section 1, a
driver shall stop at a clearly marked stop line or at a point indi-
cated by a sign. If there is no line or sign, a driver shall stop
before entering the crosswalk.

§ 3 -- Passing stopped vehicle prohibited

Whenever any vehicle is stopped in a lane for moving traffic
at a crosswalk or at any stop line in advance of a crosswalk, the
driver of any other vehicle approaching from the rear in an adja-
cent lane shall not overtake and pass such stopped vehicle until he
has brought his vehicle to a stop and determined that it is safe to
proceed.

§ 4 -- Placement of traffic-control devices

When traffic-control signals are not in place or not in opera-
tion at a pedestrian crosswalk, provision shall be made through
signing, painting of stop lines or alteration of crosswalk geometry
to insure that motorists stopping to yield to pedestrians in a cross-
walk will stop at least 20 feet from the crosswalk line farthest
from the motorist.

§ 5 -~ Movement of pedestrians in crosswalks

Pedestrians shall move, whenever practicable, upon the right
half of crosswalks. .

Figure 8. Model Vehicle Overtaking Law.
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Overall, then, the MVOL was received positively when it was originally
developed, it has no identified drawbacks which can not be refuted, and it is
a logically compelling countermeasure for Multiple Threat accidents. At the
time this contract was issued, a test of some of the provisions of the MVOL
was being undertaken as part of another NHTSA research effort. Rather than
duplicate some of that effort in a direct test of the MVOL, it was the goal
of this contract to build on the results of that research and, if the evidence
was favorable, to prepare materials to advance the MVOL for adoption in the
real world. '

The study, being conducted under NHTSA Contract No. DOT-HS-4-00952,
took the approach of using public information radio and television spots to change
driver and pedestrian responses in multiple threat situations. The goals of the
message campaign were threefold:

. To make motorists and pedestrians clearly aware of the Multiple
Threat accident type and the situations in which it occurs.

. To persuade overtaking motorists that pedestrians may be present
even if undetected and thus to react to any multiple threat situation
by stopping, or slowing enough to be able to stop, when overtaking
a stopped vehicle at a crosswalk.

o - To alert pedestrians to the danger of crossing in front of stopped
vehicles and to persuade them to stop at the edge of every stopped
vehicle and look around for oncoming vehicles before proceeding.

As part of the test, telephone interviews were held to assess knowledge of
the information presented in the driver and the pedestrian messages and observations
were made at selected locations of the behaviors of drivers and pedestrians in mul-
tiple threat situations. Interviews and observations were conducted before the
messages were broadecast, immediately afterward, and six months after that.

The test of these messages, conducted in Los Angeles, was nearly complete as
of this writing. Although the number of television and radio plays of the message
was small, the telephone interviews showed a moderate improvement in pedestrian
knowledge but no change in driver knowledge. Also, no consistent changes in behavior
were seen in observations of pedestrians and drivers in multiple threat situations.
Preliminary analysis also showed no change in Multiple Threat accident rates which
could be reliably connected to the message presentations (Preusser, 1981).

B. Rationale

In sum, the MVOL is a simple change to existing law and is a compellingly
straightforward solution to the accident problem. If it achieved its intended driver
behavior change, Multiple Threat accidents would necessarily decrease. A direct
test of the MVOL was outside the scope of this contract, however, and the evidence
does not warrant an unqualified recommendation. A middle course of action was
taken: to encourage a full test of the MVOL through identification of suitable
jurisdictions, presentation of the concept to them, and development of prototype
materials to support all aspects of MVOL implementation and testing. This approach
met three objectives:
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. It moved work forward on the MVOL appropriately, based on the ¢
current state of knowledge about the regulation's likely effective-
ness, its acceptability, and alternative approaches to the same goal.

o It directly satisfied the contract goals, i.e., to develop a total
information package for the MVOL suitable to the results of the
messages test.

. It brought other parties, ones with a potential long-term interest
in the MVOL, into involvement with a structured task leading to
full MVOL implementation and testing.

This last point was particularly important. Further developmental work, needed
on the MVOL, could not be carried out under this contract. A procedure depend-
ing on new research would be subjeet to procedural delays which would rule out
a smooth transition from groundwork accomplished here to the subsequent testing.
For this effort to be of value, it was necessary to involve state, regional and
local people to the degree that they would take this preparatory work and use it,
under their own initiative and on a timetable fitting their needs and constraints.

C. Procedures and Activities

The first step in this was to identify a suitable test site, or sites since this
was to be preparation for a test rather than the test itself. Based on meetings
with NHTSA, it was determined that it would be possible to evaluate Arizona, Cali-
fornia and Nevada for suitability. Eastern sites were excluded from consideration
because, as noted above, classic Multiple Threat accidents have been found to be
almost nonexistent in those areas. The three identified states were all within
NHTSA Region IX, and coordination of any further activities could be handled
through those offices. While other western states could be suitable for an MVOL
test, no efforts were made to add them to the initial target of three states
because the goal was to find one or more test sites rather than all possible ones.
(For example, Snyder and Knoblauch (1971) found that 8.7% of 69 Seattle, Washington
accidents, and 3.5% of 172 Denver, Colorado, accidents were Multiple Threat types.)

Through prior work, California had been certified to have a large Multiple Threat
accident problem. Exhaustive tabulations of Los Angeles and San Diego accident re-
ports for several years had shown 7.7% and 3.5%, respectively; in a sample of 218
San Francisco accidents, Snyder and Knoblauch (1971) found 7.8% Multiple Threats.

In order to confirm a Multiple Threat problem in Arizona and Nevada, samples
of pedestrian accident reports were obtained from the two major cities of each State.
The samples were coded for accident type according to the NHTSA research typology
(see Table 41). Both States showed high rates of Multiple Threat accidents, making
them suitable for promotion of the MVOL. Nevada was, however, judged to have
relatively low pedestrian accident rates, which would have meant a long study time
to acquire enough accident data for an adequate MVOL test. Also, Las Vegas and
Reno both have large numbers of people from outside of Nevada who would not be
expected to be familiar with the MVOL even if it were the law. Accordingly,
Nevada was dropped from further consideration.

-75-



Table 41. Multiple Threat Sample Rates in Arizona and Nevada Cities

Percent Total
Multiple Sample
City Threat Number
Phoenix 7% 131
Tucson 13% 99
Las Vegas 5% 44
Reno 10% 49

For Arizona and California, a presentation procedure was devised to make
key officials in each State aware of the MVOL and sufficiently prepared, if they
subsequently desired, to themselves describe and promote the MVOL within their
own States. The initial presentation was conducted by Dunlap and Associates, Ine.

A key element to the presentation was a set of materials for use at that time
and suitable for use by State personnel in their subsequent meetings. The materials
(described in the next section and presented fully in Appendix D) were designed to
accomplish several goals:

. To describe the Multiple Threat problem and the MVOL as a
solution to legislators and others who can facilitate a decision
to adopt and implement the MVOL.

. To present similar information to the general public, to make
them aware of the new law, to understand its purpose, and to
induce voluntary compliance.

. To instruct police on the enforcement aspects of the new law
so they can encourage compliance in their dealings with the public.

With the assistance of NHTSA Region IX officials, meetings were held in
California and in Arizona in late 1980. California officials felt uncomfortable
with the MVOL and were not interested in recommending adoption within their
State. Arizona officials expressed interest in the MVOL as a reasonable and
potentially effective countermeasure. On the basis of its meeting, Arizona
planned to go at least one step further in discussing the MVOL with key legis-
lative personnel, to attempt to elicit support for proposing the MVOL as legis-
lation. As of this writing, those contacts have been made. The MVOL is viewed
as being attractive legislation but not something meriting immediate action.

D. MVOL Support Materials

The materials are straightforward and suitable for convenient and effective
use. They include seven components, tailored as needed for each State:
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. Twenty-one slides and an accompanying script for a brief presentation
in meetings. ~

. Brief written descriptive report which covers the same material as
the slide presentation in a form suitable for distribution to interested
persons.

. Accident data from cities within the State to emphasize the magnitude

and relevance of the problem.

. Public information and education materials to assist publicizing the
passed law to police and members of the general public--TV and radio
scripts and a pamphlet suitable for distribution in DMV mailings to
licensed drivers.

. Suggested changes to the State manual for licensed drivers, to bring
that document into conformity with the new law.

. Codified version of the MVOL suitable for word-for-word integration
to the existing State motor vehicle code. :

. The potential for an NHTSA-sponsored evaluation of the effectiveness
of the MVOL once adopted. This is a key element, for both the
State and for NHTSA. A suitable evaluation of accident reduction and
behavioral change brought on by the MVOL is needed to support the
model law as a countermeasure for Multiple Threat accidents. Such
results will assist NHTSA in developing its ultimate position vis-a-vis
the MVOL. Also, such an evaluation is important to the adopting State,
to insure to the State that the effects of the regulation will be mea-
sured responsibly. This will assist the State, which will have adopted
the MVOL as a best judgment decision, to monitor the effects to verify
the expected safety benefits or determine the absence of such benefits
as a basis for any subsequent actions on the MVOL.

E. MVOL Prospects

Based on the accident data referenced above, it is virtually certain that _the
majority of the Multiple Threat accident problem is limited to a definablg section
of this country—-in particular, western states. The feature of western driving prac-
tices which seems to cause multiple threat situations, which sometimes de-_generate
into accidents, is the enforced and habitual courtesy of drivers to pedestrians.
Paradoxically, the tendency for drivers to stop to allow pedestrians. an ummpedgd
crossing seems to invite accidents, by leading pedestrians in_tp multiple threat situ-
ations which are complex and hard for motorists and pedestrians to handle under
the best circumstances.

The MVOL offers a certain way to defuse the dangerous situation, by making
the overtaking driver stop just before the point at which the accident occurs. .
Proof of the effectiveness of the MVOL is lacking at this time, although there is
evidence that the concept of the MVOL, as presented in public services messages,
can make a knowledge improvement for pedestrians.
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The effort in this aspect of the project encouraged a State with a known
Multiple Threat accident problem to adopt the MVOL as a plausible test and for
NHTSA and the State to monitor the results of the test to validate the MVOL
concept. In the initial meeting with Dunlap, officials from the Governor's
Office, from the State Police and from the cities of Phoenix and Tucson reacted
positively to the presentation, and follow-up work was being done to bring the
MVOL to the attention of State legislators. Should these activities proceed in
a timely and favorable fashion, the MVOL might be adopted in.Arizona.

The following events would then be required for the MVOL to become proved,
accepted and widely adopted:

. With State initiative and cooperation, an NHTSA-supported evaluation
effort for the MVOL assessment in Arizona. Because this should
involve behavioral measures as well as accident rate evaluations, this
activity should begin some months before the MVOL takes effect.

For the evaluation to be adequate, it should cover at least three
years of accident data before the MVOL and two or more years after
the MVOL.

. With accident reduction evidence for the MVOL, additional states can
be approached by NHTSA--first, for a determination from existing acci-
dent reports whether a Multiple Threat problem exists; and second, if
one does exist, for assistance in implementing the MVOL and monitor-
ing its effectiveness.

. With accident reduction evidence, the support for the MVOL should be
completed by showing that it would not bring with it significant nega-
tive consequences. Two concerns are likely to be raised. First, the
MVOL presents the appearance to many people of hampering mobility
or safety through requiring frequent "purposeless" stops. This argument
was logically rejected above, and the collection of empirical data to
answer the question could be designed into the primary state MVOL
test. Second, it is necessary to show that the MVOL will not adversely
affect safety if adopted in states without a large Multiple Threat acci-
dent problem. This argument seems likely to be groundless, for few
multiple threat situations occur in such states, and therefore, the MVOL
provisions would be only rarely invoked. To support this, a brief
behavioral study in non-Multiple Threat cities might be useful together
with a careful examination of the MVOL test situation for any negative
consequences.

. With the full complement of evidence for the MVOL, it should be pre-
sented to the National Committee on Uniform Traffic Laws and Ordinances
for inclusion in the Uniform Vehicle Code. Because the MVOL represents
only a minor change to an existing section, with acecident reduction
proof it may be accepted. If so, the request to states for adopting
the MVOL can be made in terms of "ecoming into compliance with the
UVC," a positive argument in its own right.
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APPENDIX A

BACKGROUND: DEVELOPMENT OF MODEL REGULATIONS
FOR PEDESTRIAN SAFETY
( Blomberg, Hale and Kearney, 1974)

The basic purpose of this study was to produce a set of model rules,
regulations, codes and/or ordinances and related procedures which, if adopted,
would reduce urban pedestrian accidents. The study addressed nine specific
regulatory areas which were based on previous research on the causes of urban
pedestrian accidents. Guidelines followed in developing, drafting, pretesting
and annotating the resulting regulatory countermeasures were:

. To specify the physical and operational requirements for each
countermeasure in significant detail to insure uniform application
across jurisdictions; expeditious and complete implementation of
the countermeasure; and sensitivity to local needs and special re-
quirements.

o To draft model regulations in a manner most conducive to legislative
approval and enactment.

«  To insure that. all regulations produced were capable of enforcement
within the constraints of existing or reasonably contemplated enforcement
resources. ’

. To draft regulations which were maximally acceptable to the public

to insure compliance and minimize confusion.

. To draft regulations which were acceptable to the official community
including judges, elected officials, traffic engineers and police officers.

The study began with a thorough review of predisposing and precipitating
factors associated with the nine accident types/regulatory areas. This review re-
sulted in a threat analysis for each accident type and an initial "group think" attempt
at generating countermeasures was made. A search was instituted for any existing
muniecipal ordinances or state laws which addressed the pedestrian accident types
under study. Nineteen out of twenty five major cities polled responded with por-
tions of their municipal codes related to the regulatory areas under study. These
ordinances were scrutinized for relevant provisions. Computer based literature
searches were alsc conducted.

Brainstorming of countermeasures was conducted throughout the project.
Countermeasure ideas were generated and passed through several internal reviews
before being converted into approved legal/regulatory content and format. These
were evaluated in a nationwide survey among segments of the population con-
cerned with the enactment and enforcement of new regulations (traffic engineers,
police, legislators, National Committee on Uniform Traffic Laws and Ordinances
[NCUTLO] committee members, special interest groups and members of the general
public). The survey instrument was composed of an introduction to the regulations
which provided a brief description of the pedestrian accident-producing situation;
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the provisions of the regulation; and fifteen rating scales which consisted of
evaluative statements concerning the regulation. Respondents were to indicate
their degree of agreement or disagreement with each statement. They were

also asked if they would make any additions, deletions or modifications to the
body of the regulation. Probe type questions were posed about existing or con-
templated content items for the regulation. Data analysis consisted of cross
tabulation analysis, factor analysis and content analysis on subjective data received.
Based on analyzed survey results, the test versions of the regulations were revised
as necessary and recommendations were documented for support actions needed

to gain widespread implementation of the model regulations.

Three of the regulations developed by Blomberg et al (1974) were the subject
of the present contract effort. Excerpted below are the portions of their final
report which present, for each of the three model regulations, the accident back-
ground, the countermeasure approach, and the annotations to the model regulations.

L Model On-Street Parking Ordinance

A. Background

Parallel parked cars, particularly in residential areas where children
are playing contribute to dart-out type accidents (Snyder and Knoblaueh, 1971
["ORI"]). These are accidents in which the pedestrian, usually a child, appears
suddenly from the side of the road and thereby presents only a short time expo-
sure to drivers. Dart-outs, as a class, accounted for 37% of the ORI accident
cases. Children in particular, do not realize that the parked cars screen them
from the view of oncoming motorists. In addition, children who are playing do
not attend to traffic and will often run impulsively into the street to retrieve
a ball or other toy.

One way to alleviate part of this problem is to prohibit on-street
parking in residential areas where children are likely to dart-out. However, this
could represent a significant hardship to motorists in areas where sufficient off-
street parking has not been provided. On the other hand, newly developed or re-
developed areas can include provision for sufficient off-street parking so that on-
street parking and its attendant hazards can be eliminated. Allowing the city
traffic engineer to override the prohibition is necessary to cover the range of
situations in which, for some locally existing reasons, a prohibition of on-street
parking would not be practical or beneficial, e.g., in a retirement community
where children are not at play.

B. Approach

A simplistic approach to this model regulation was adopted for both
the survey and final versions. Since parallel parked cars are a predisposing fac-
tor to many accidents of this type (21% of all accidents and 62% of dart-out
first half accidents in the Snyder and Knoblauch study, 1971), it was considered
beneficial to eliminate them entirely when such a prohibition does not represent
an undue hardship. This can be accomplished in new or redeveloped areas in
which zoning laws and ordinances can require the provision of ample off-street
parking. The inclusion of a requirement to provide these off-street parking spaces
was considered as part of this Model but rejected because it would not be appro-
priate for codification with existing vehicle and traffic laws. It is recognized,
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however, that companion zoning laws or building codes will be needed for this
Model to function effectively. These already exist in many jurisdictions but
would have to be enacted in others.

The parking prohibition itself has been tempered to reflect the con-
ditions of dart-out accident incidence. Since children are the primary vietims
and they do not generally play or walk alone at night, the prohibition only covers
the time between sunrise and sunset. This will allow residents of affected areas
to have evening guests or parties with visitors parking on the street.

The final provision of the survey version allowed the city traffic engi-
neer to request an exception to the prohibition by filing a report with the eclerk
of the City Council or other appropriate official. This would provide a mechanism
for exempting new or redeveloped areas in which children do not reside or in which
the prohibition would be unnecessary or unreasonable for special reasons. This
was only one of the methods considered for allowing exceptions. Other included
exceptions by popular petition with public hearings and allowing the city traffic
engineer to grant exemptions on his own.

C. Overview

As mentioned earlier, this model regulation is intended to remove
parallel parked cars from streets on which children are likely to be playing. Acci-
dent data  collected in the ORI study indicate that parked cars are one of the
most prominent environmental factors predisposing to a pedestrian accident. Simply,
a parked car can block the view a driver has of a pedestrian and vice versa thereby
leading to a short time exposure and little opportunity for evasive action by either
driver or pedestrian. The situation is exacerbated in areas where children are
playing because:

. Children are not fully aware of pedestrian hazards and are
therefore more prone to dart-out movements than are adults.

. The small physical size of children makes a parked car an
extremely effective visual screen.

. Children at play are generally not paying attention to vehicle
threats and, thus, the burden of accident avoidance falls pri-
marily on the driver. Maximizing sight distance is one of the
best ways to insure that drivers will detect and avoid pedes-
trian hazards.

It should be noted that the concept of prohibiting parking to protect
child pedestrians is not entirely novel. The city of Fresno, California (and perhaps
other jurisdictions although they did not come to the attention of this study) has
an ordinance which authorizes the Director of Parks and Recreation to post signs
prohibiting double parking near parks, playgrounds or recreational ‘areas or in any
place where double parking will present a hazard to pedestrians or motorists. While
this ordinance only removes part of the problem—double parking in areas where chil-
dren might be playing--it reflects an acknowledgment of the problem being addressed
by the Model.

The provisions of the final version of the Model On Street Parking Ordi-
nance are shown in Figure A-1 below. An annotation of the two sections follows.
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MODEL ON STREET PARKING ORDINANCE

§ 1 -- Parking to be prohibited in new or redeveloped areas

(a) The (city traffic engineer) shall place official traffic-
control devices prohibiting standing and parking from sunrise to
sunset on streets in new residential subdivisions built after (January
1, 1981) and in other residential areas where a significant part of
an existing block is reconstructed after (January 1, 1981).

(b) When traffic-control devices are in place, a driver shall
not park or stand in violation of such devices.

§ 2 -- Exceptions

The (city traffic engineer) may exempt streets or parts of
streets subject to section 1 whenever he finds that prohibiting
standing or parking will not significantly contribute to pedestrian
safety (or whenever he finds that such prohibition imposes burdens
disproportionate to benefits to be derived therefrom).

Figure A-1. ‘Model On-Street Parking Ordinance
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D. Annotation

§ 1--Parking to be Prohibited in New or Redeveloped Areas

(a) If cars are parked, children will almost inevitably dart-out in
front of them. In new or redeveloped areas, there is a possibility of providing
adequate off-street parking thereby making it realistic to prohibit on street
parking between sunrise and sunset when children are likely to be at play. Re-
quiring the placement of official traffic-control devices (signs, signals and/or
markings) removes the need for interpretation on the part of the motorist. Only
the city traffic engineer need concern himself with the definitions of "new" or
"reconstructed." The motorist must simply obey the traffic-control devices when
installed as specifically required by subsection (b).

The definitions of "™mew" and "reconstructed" have purposely been

. left vague. The intent, however, is clear. Parking is to be prohibited in residen-
tial areas where sufficient provision can be made for off-street parking. Thus,

"a significant part of an existing block" can be considered to have been recon-
structed if sufficient off-street parking is available. This, together with the exemp-
tion privilege provided by section 2 of the Model, allows the city traffic engineer
to implement the Model effectively even in the absence of companion zoning codes.
He can exempt any areas which cannot provide alternate parking facilities and
"place official traffic-control devices prohibiting standing and parking" wherever
such a prohibition will not represent an undue hardship.

(b) This subsection reiterates a general rule of the road prohibiting
standing or parking in violation of signs. UVC sections 11-1003 (a), 1,k and 11-
1003 (a), 2,f provide the same rule as do various sections of the MTO including
14-5(b), 14-6(b), 14-7, 14-9(b), 16-1, 16-3, 16-4, 16-5 and 16-6. Thus, if sufficient
similiar restrictions have already been enacted, this subsection may be deleted from
the Model. However, both the UVC and MTO contain redundant references to a
driver's duty to obey official signs and, therefore, inclusion of this subsection in all
implementations of the Model would not be inconsistent with current practice.

§ 2—Exceptions

It may not be possible in all cases to provide adequate off-street parking
and some new or reconstructed areas may not present a high dart-out threat, e.g.,
a retirement community. Thus, the city traffic engineer or other appropriate indi-
vidual or agency (to be specified locally when the Model is adopted) is given the
power to grant exceptions when appropriate. Guidance is also provided in the lan-
guage of the section concerning reasons for granting an exception. These cover
the cases in which pedestrian safety will not be enhanced by the prohibition or in
which the benefits are far less than the burdens. This latter exlusion has been made
optional and is primarily intended to cover implementation in the absence of zoning
or building codes to require the provision of off-street parking. Prohibiting on
street parking in new or reconstructed areas in which alternate parking arrangements
have not been made would likely represent an undue hardship on residents. If appro-
priate zoning codes are in existence or are to be enacted simutaneously with the
Model, this optional clause should be deleted.



II. Model Ordinance or Law on Parking Near Intersections and Crosswalks

A. Background

The threat posed to pedestrian safety by the standing of vehicles near
a marked or unmarked crosswalk is fundamental. Namely, if vehicles are allowed
to park too close to a marked or unmarked crosswalk at an intersection the closest
parked vehicle(s) may screen the view of a crossing pedestrian from oncoming
motorists. This, in turn, can lead to a short time exposure to view of the pedes-
trian thereby significantly reducing the available time for pedestrian or motorist
to execute evasive maneuvers and leading to accidents of the intersection dash
variety (Snyder and Knoblauch, 1971). These accidents comprised 8.4% of the
ORI study cases. Further, a pedestrian problem can arise regardless of the dwell
time of the stopped vehicle and this problem becomes particularly acute when a
truck or other large vehicle stops near an intersection or crosswalk.

The highway safety community, particularly those drafting traffic laws,
have recognized this problem for a long time. The 1926 Uniform Vehicle Code
prohibited parking "within twenty-five feet from the intersection of curb lines."
Throughout the ensuing years, the UVC has been modified many times but has al-
ways retained a prohibition related to stopping, standing or parking near intersec<
tions or crosswalks.

Unfortunately, the traditional UVC approach is not fully protective of
pedestrians for two reasons. First, as currently constructed, the UVC (§ 11-1003
a, 2, c¢) only prohibits parking within 20 feet of a crosswalk (marked or unmarked)
at an intersection. This 20 foot setback is traditional and Goes not meet the sight
distance needs of the situation. Second, the UVC does not specify any parking set-
back from crosswalks located at places other than intersections. The UVC (§§ 11-
1003 a, 2, f and 11-1003 a, 3, b) does establish the need to avoid standing or park-
ing where prohibited by official signs. The assumption is that the traffic engineer
who establishes a midblock crosswalk will simultaneously establish a parking or
standing prohibition with signs. There is, however, no guarantee that signs will be
erected, and, in their absence, motorists ecan stand or park right up to the cross-
walk line.

B. Approach

The basic approach adopted for the survey version of the Model Ordi-
nance or Law on Parking Near Intersections or Crosswalks preserves the format of
the long-standing sections in the UVC. However, the two basic shortcomings of the
UVC (§ 11-1003) mentioned above were corrected and the scope of the Model was
limited to intersections and crosswalks (UVC § 11-1003 covers situations such as
fire hydrants and railroad crossings in addition).

An analysis of the geometry of the situation at intersections and an
examination of the speed of vehicles involved in pedestrian accidents at intersections
led to a decision that parking should be prohibited within. 60 feet of an intersection.
Allowing a 10 foot width for a marked crosswalk, this same prohibition can be
stated as prohibiting parking within 50 feet of the nearest border of a marked cross-
walk. Since the Model forbids standing or parking within 50 feet of a marked cross-
walk, regardless of the location of the crosswalk, the problem of midblock cross-
walks which arises from the UVC version of the same concept is eliminated.
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The absolute prohibition of standing or parking near intersections and
crosswalks must be tempered somewhat to account for extraordinary circumstances
which may arise. Thus, exceptions are permitted:

R To avoid confliet with other traffic

. To comply with a law or the directions of a police officer
or official traffic control device

. Momentarily to receive or discharge passengers
. Due to a disablement.

Finally, a particularly hazardous pedestrian situation arises at midblock
crosswalks and at marked or unmarked crosswalks at intersections where there are
no traffic-control signals or stop signs. Drivers do not expeect to encounter pedes-
trians midblock and are not normally slowed or stopped at intersections where there
are no traffic-control devices. Thus, in these circumstances it becomes even more
important to maintain good pedestrian-to-driver sight distances. Therefore it was
deemed beneficial to mandate the installation of traffic control devices (signs, sig-
nals or stop signs) to insure compliance with the Model's setbacks. While marking
all crosswalks would have obvious pedestrian safety and enforcement benefits, it
was considered too expensive to implement. Further, the 60 foot setback provides
a sufficient margin for error at intersections with signals or stop signs. Hence,
the mandatory notification of the parking restriction was limited to the more haz-
ardous special situations.

C. Overview

The final version of the Model Law or Ordinance on Parking Near
Intersections and Crosswalks is shown in Figure A-2. It is substantially the same
as the survey version with two exceptions:

. The wording of the prohibition has been changed from
"A person shall not stand or park" to "A person shall
not stand" to emphasize that momentary stopping is
allowed only to pick up or discharge passengers and not
to pick up or unload property.

. The setbacks of 50 and 60 feet apply only to the approach
side of intersections and crosswalks.

The analysis which established the needed setback distances is based
on geometrical considerations of sight distance and the average speed of intersection
accidents from an analysis of the ORI study data (Snyder and Knoblauch, 1971).
Accomplishing these setbacks is the major purpose of the model regulation. Its
additional provisions simply provide completeness and help insure compliance in
special circumstances when drivers are least likely to expect pedestrian crossings.



MODEL ORDINANCE.  OR _LAW ON PARKING
NEAR INTERSECTIONS AND CROSSWALKS

§ 1 -- Parking near crosswalks regulated

(a) A person shall not stand a vehicle, whether occupied or
not:

(1) Within 50 feet of the nearest border of any marked
crosswalk on the approach side of the crosswalk

(2) Within 60 feet of an intersection without a marked
crosswalk on the approach side of the intersection

(b) Subsection (a) shall not apply to the driver of a vehicle
which is stopped:

(1) To avoid conflict with other traffic;

(2) To comply with a law;

(3) To comply with directions of a police officer or
official traffic control device;

(4) Momentarily to receive or discharge pussengers;

(5) Because it is disabled in such manner and to such
extent that it is impossible to avoid stopping and
temporarily leaving the vehicle in the area described
in subsection (a).

§ 2 -- Traffic-control devices required at certain crosswalks

(a) Traffic~control devices notifying drivers of the restrictions
in section 1(a) shall be installed in advance of all marked cross-
walks not located at an intersection and in advance of all cross-
walks located at any intersection where there is no traffic-control
signal or stop sign.

(b) The absence of any such traffic-control device shall not
affect a driver's duty to comply with section 1.

Figure A-2. Model Ordinance or Law on Parking Near
Intersections and Crosswalks
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D. Annotation

§ 1 - Parking Near Crosswalks Regulated

Section 1 (a) regulates standing within a specified distance of cross-
walks, both marked (intersection or midblock) and unmarked (at intersections).
The form of the section is similar to the applicable portions of UVC Section
11-1003 and the laws of many states. The substantial difference, however, is
that section 1 (a) specifies a distance of 60 feet from the intersection without
a marked crosswalk and 50 feet from all marked crosswalks on the approach side
while the UVC only specifies a prohibition of 20 feet from a crosswalk (marked
or unmarked) at an intersection. Thus, the Model extends the setback distance to
50 feet from an intersection (assuming a modal value of 10 feet for the width of
a marked crosswalk) and extends the provisions of the regulation to cover specifi-
cally the situation of midblock crosswalks.

The choice of setback distances was made in accordance with the pre-
viously mentioned analyses. Making the Model applicable to only the approach
side is consistent with the greatest threat and conserves as much parking space
as possible. Existing setback regulations (e.g., UVC § 11-1003, 2, ‘¢) would
apply to the departure side of intersections and crosswalks thereby establish-
ing a setback of about 20 feet (there is some variation across states and
municipalities).

Prohibiting standing rather than parking would limit momentary stop-
ping in the setback zone to the receiving and discharging of passengers but not
property. Thus, trucks, which are a significantly larger screen to driver/pedestrian
vision, are expressly forbidden to stop in the setback zone to receive or discharge
property.

Subsection (b) lists five cases in which the standing prohibitions need
not be obeyed. These exceptions are necessary for completeness and to avoid pena-
lizing a motorist who is either directed (by another law, police officer or traffic
control device) or forced (by traffic conditions or a disablement) to stand his- vehi-
cle in the prohibited zone. In addition, the fourth exclusion reiterates the defini-
tion of standing from UVC section 1-168 to emphasize that momentary stops for
passengers are permitted.

§ 2 - Traffic-Control Devices Required at Certain Crosswalks

Section 2 of the Model mandates the installation of traffie-control
devices (signs, signals or markings) at all midblock crosswalks and at all inter-
sectional crosswalks which are not controlled by a signal or stop sign. Signing
or marking of the parking restrictions has been proffered only for uncontrolled.
intersections as there is a greater need for sight distance to pedestrians where
there is not a traffic control device to control the movement of pedestrians and
vehicles. Required signing or marking of non-intersectional crosswalks has also
been proposed since this is a relatively more novel or unexpected occurrence (from
the driver's point of view) than an intersectional crosswalk. Moreover, non-inter-
sectional crosswalks are frequently uncontrolled. Both factors require good sight
distance to insure protection of the crossing pedestrian. Finally, it was considered
too costly to mark all intersections and crosswalks even though marking would aid
enforcement of the regulation by providing an objective frame of reference to
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support the issuance of a citation or summons. Thus, mandatory marking was
limited (in subsection a) to intersections without traffic control signals or stop
signs and to midblock crosswalks.

Subsection (b) of section 2 merely reiterates a driver's duty to comply
with the setback provisions of section 1 even if the traffic-control devices required
by section 2 (a) are not installed or not in place. Thus, a driver's duty to comply
is made independent of required marking to insure maintenance of sight distance in
all circumstances.

III. Model Vehicle Overtaking Law

A.  Background

The situation of concern here is one in which a vehicle on a multiple
lane roadway (two or more lanes in one direction) has stopped for a pedestrian
crossing in a crosswalk, and another vehicle approaching the stopped vehicle is in-
duced to overtake as his view of the pedestrian is momentarily blocked by the
stopped vehicle. As a result, the crossing pedestrian may be struck by the overtak-
ing vehicle. The ORI study (Snyder and Knoblaueh, 1971) has stated that this type
of pedestrian accident (termed "multiple threat") accounted for 3.2% of the total
sample studied.

B. - Approach

The focus of the test regulation was directed primarily to pedestrian
crosswalks where no traffic control signals are in place. When traffic controls are
in place, it is assumed that there is sufficient control over the movements of vehi-
cles and pedestrians at or near crosswalks to obviate this hazard.

The substance of UVC section 11-502(a) was incorporated in the initial
provision of the test regulation. In essence, this stated that drivers must yield to
pedestrians in crosswalks when traffic control signals are not in place or operating.
To insure a margin of safe physical separation between stopping vehicles and crossing
pedestrians, a requirement was incorporated which stated that a driver must stop at
a stop line, point indicated by a sign, or before entering a crosswalk. In an attempt
to obviate the ambiguity and obscured vision inherent in the situation described above,
it was deemed necessary to say that a driver must not overtake a vehicle stopped
at a crosswalk before first stopping and determining that it is safe to do so. It
was also required that traffic control devices must be installed to insure that mo-
torists stop 20 feet from the farthest crosswalk line. The research and rationale
in support of this distance are discussed in the Model's annotation in this chapter.

A final provision required that pedestrians shall move in the right half of crosswalks.
This was intended to minimize the crossing time of any pedestrian and maximize

his visibility to motorists approaching a vehicle already stopped at the crosswalk by
keeping the vehicle-to-pedestrian distance as great as possible.

It should be noted that UVC section 11-502(d) and the laws of most states
prohibit overtaking a vehicle stopped "to permit a pedestrian to cross the roadway."
This restriction does not fully counter the multiple threat accident problem because
the stopped vehicle usually blocks the overtaking driver's view of the crossing pedes-
trian. If he cannot see the pedestrian, he does not know the pedestrian is crossing
the roadway and therefore is not legally obliged to avoid overtaking the vehicle
stopped for the pedestrian. The essence of the approach adopted herein for the
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Model is to use the position of the stopped vehicle at a stop line or crosswalk

~ as the determinant of when overtaking is prohibited. The presence of a crossing
pedestrian is immaterial. Simply, a driver cannot overtake a car stopped at a
crosswalk or stop line without first stopping to determine that it is safe to pro-
ceed. This obviates the need to detect a pedestrian behind the screening vehicle
in order for the overtaking driver to be duty bound to stop.

C. Overview
The final version of this regulation appears in Figure A-3. The final
form of the regulation is basically the same as the test version. The exception
to this is the addition of UVC section 11-502(b) as section 1(b) of the Model.

D. Annotation

§ 1 - Driver Must Yield to Pedestrian in Crosswalk

Subsection (a) of this provision obligates drivers to yield to crossing
pedestrians and is a direct quotation of UVC section 11-502(a) which has been in
effect since 1938. Although the merit of this regulation is apparent and such a
provision is desirable, in and of itself it does not provide sufficient controls for
the safety of crossing pedestrians. The difficulty with this provision is that it
assumes that a driver can always see a pedestrian crossing in a crosswalk. As
was pointed out earlier, if a vehicle has already stopped for a crossing pedes-
trian it can screen the pedestrian from an overtaking vehicle. Section 3 of this
regulation addresses and solves this problem.

Subsection (b) of this provision rightfully limits pedestrians' use of
crosswalks so as to not place unreasonable demands upon approaching drivers to
stop for them. This section is a direct quote of UVC section 11-502(b) as revised
in 1971.

§ 2 - Where Required Stop Must Be Made

This section is really self-explanatory and meets a perceived need to
define the point at which drivers should stop for pedestrians in crosswalks so that
sight distance around the stopped car and the vehicle-to-pedestrian distance itself
are maintained at safe values. Besides circumscribing stopping behavior, this sec-
tion provides objective criteria for enforcing the required stopping behavior.

§ 3 - Passing Stopped Vehicle Prohibited

This section complements section 1 of this regulation and provides the
essential restraint of driver behavior to preclude the multiple threat accident type
from occurring. Based on UVC section 11-502(d), this section establishes an unam-
biguous requirement for all vehicles approaching a vehicle stopped at a crosswalk
to first stop in the appropriate manner and then determine that it is safe (pri-
marily that no pedestrian is crossing) to do so before overtaking or passing. In
holding a driver accountable for section 1 of this regulation without the requirement
to stop before overtaking a vehicle already stopped at a crosswalk, an approaching
driver is put into a ecompromising position of not always having adequate information
to determine if the stopped vheicle is allowing a pedestrian to cross. Without the
"stop and look" element of this provision, the approaching driver could well be
playing a guessing game whose outcome would not be in favor of any crossing
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MODEL VEHICLE OVERTAKING LAW

§ 1 -- Driver must yield to pedestrian in crosswalk

(a) When traffic control signals are not in place or not in
operation, the driver of a vehicle shall yield the right of way, slow-
ing down or stopping if need be to so yield, to a pedestrian cross-
ing the roadway within a crosswalk when the pedestrian is upon the
half of the roadway upon which the vehicle is traveling or when
the pedestrian is approaching so closely from the opposite half of
the roadway as to be in danger. :

(b) No pedestrian shall suddenly leave a curb or other place of
safety and walk or run into the path of a vehicle which is so close
as to constitute an immediate hazard. :

§ 2 -- Where required stop must be made

When stopping for a pedestrian as required by section 1, a
driver shall stop at a clearly marked stop line or at a point indi-
cated by a sign. If there is no line or sign, a driver shall stop
before entering the crosswalk.

§ 3 -- Passing stopped vehicle prohibited

Whenever any vehicle is stopped in a lane for moving traffic
at a crosswalk or at any stop line in advance of a crosswalk, the
driver of any other vehicle approaching from the rear in an adja-
cent lane shall not overtake and pass such stopped vehicle until he
has brought his vehicle to a stop and determined that it is safe to
proceed. ’

§ 4 -- Placement of traffic-co_ntrol devices

When traffic-control signals are not in place or not in opera-
tion at a pedestrian crosswalk, provision shall be made through
signing, painting of stop lines or alteration of crosswalk geometry
to insure that motorists stopping to yield to pedestrians in a cross-
walk will stop at least 20 feet from the crosswalk line farthest
from the motorist.

§ 5 -- Movement of pedestrians in crosswalks

Pedestrians shall move, whenever prdcticable, upon the right

half of crosswalks.

Figure A-3. Model Vehicle Overtaking Law
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pedestrian. The requirement for approaching drivers to stop before proceeding
also provides -a clearly enforceable element for this law. In effect, a stopped
vehicle at a crosswalk or stop line is an unmistakable "traffic control signal®
for approaching motorists to stop before passing or overtaking.

§ 4 - Placement of Traffic Control Devices

In support of marking the point where the stop mentioned in section 2
is required, this provision has been provided. Its basic intent, through alternate
means, is to insure that the motorists will stop at a safe distance from any pedes-
trian crossing within either a marked or unmarked crosswalk. The concept of
"safe distances" subsumes both adequate physical separation of a stopped vehicle
from a pedestrian and the provision of adequate sight distance between stopped
and/or approaching vehicles and crossing pedestrians.

The MUTCD in Section 3B-14 stated that "Stop lines, where used, should
ordinarily be placed 4 feet in advance of and parallel to the nearest crosswalk line.
In the absence of a marked crosswalk, the stop line should be placed at the desired
stopping point, in no case more than 30 feet or less than 4 feet from the nearest
edge of the intersecting roadway." Snyder and Knoblauch (1971, p 5-27) in develop-
ing a countermeasure approach to this pedestrian hazard suggested that:

In order to reduce the incidents where cars stopped at the
stop line obscure the view from the striking car, a wide

stop or limit line should be placed a number of feet prior

to the crosswalk. Although specific design would depend

on a number of factors at the particular locatioii, the objec-
tive is to stop the cars far enough back so that a pedestrian
in the walk is likely to be noticed by cars other than the ones
facing him. The recommendation given by the Manual on
Uniform Control Devices for a stop line about 4 feet in front
of the nearest crosswalk may not go far enough.

Mortimer, Nagamachi and Carlson (1969, p 1, p #ii) in their study of
the effects of roadway markings on vehicles stopping near pedestrian crosswalks
concluded that:

...the minimum distance of 4 feet between the crosswalk
line and the stop line recommended in the Michigan Manual
of Uniform Traffic Control Devices, is not adequate to re-
duce the frequency of vehicles stopping on the crosswalk to
1 percent. To maintain unimpeded pedestrian flow on the
crosswalk, the stop line should be located at least 8 feet
from the crosswalk line* (assumes a crosswalk line of 12.0
feet from an intersection).

The "...greatest control of stopping position, with minimum
vehicle encroachment in the crosswalk was achieved by the
use of a stop line across the traffic lane which was not
nearer to the intersection than 20 feet."-

*underlining and parenthetical expression added
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In view of the above findings and recommendations, the Dunlap and
Associates, Ine. results of an hourglass crosswalk test (an innovative crosswalk
geometry to enhance the sight distance between crossing pedestrians and motor-
ists) and the fact that a modal width for a crosswalk is about 10 feet, the 20
foot stopping distance from the crosswalk line farthest from an approaching
motorist was proposed for this provision. As it is worded, this 20 feet setback
is amenable to easy implementation for both marked and unmarked crosswalks.

§ 5 - Movement of Pedestrians

In an attempt to minimize the exposure time of pedestrians in cross-
walks, (i.e., discourage diagonal crossings) as well as to maximize their visibility
to vehicles approaching from their left, this provision to have pedestrians move
in the right half of crosswalks has been proffered. It is a verbatim restatement
of UVC section 11-505. This required movement of the pedestrian in crosswalks
also conforms to the U.S. population stereotype for the movement of traffic
~units in traffic lanes.
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PEDESTRIAN LOCATION

1. Pedestrion ot Intersection

2. Pedestrion Not at Intersection
PEDESTRIAN ACTION

; Crossing, With Signal

Crossing, Against Signal
Crossing, No Signal, Marked Crosswolk
Crossing, No Signal or Crosswalk
Walking Along Highway With Traffic
Walking Aleng Highwoy Agoinst Traffic
Emerging from in
. Going To/From Stopped School Bus
Getting On/Off Vehicle Other Than School Bus
. Pushing/Working On Cor
Working in Roadway
. Pleying in Roadwoy
. Other Actions in Roodwoy*
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1. None
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SECTION A

An accident in New York State cousing death, personal injury or
damage over $200 to the property of any one person must be
reported within 10 doys. Failure to report within 10 doys is a
misdemeanor and subjects License and/or Registration to
suspension until repart is filed.

INSTRUCTIONS

PLEASE PRINT OR TYPE ALL INFORMATION
USE BLACK OR DARK BLUE INK

Begin by folding along this line
and follow the instructions at the top of Section B.

1. If you were involved in an accident with a pedestrian, enter the
pedestrian information in the DRIVER block of the space provided for
other Vehicle No. 2, and print “PEDESTRIAN" in the OWNER block.

If you were involved in an accident with a vehicle other than a motor
vehicle, e.g., snowmobile, mini-bike, aircycle, all-terrain vehicle, trail
bike or other non-motor vehicle, enter the driver, owner and vehicle
information as you would normally for Other Vehicle No. 2.

If a vehicle is unoccupied, enter all available information. Be sure to
enter the correct vehicle plate number and vehicle type in the
appropriate VEHICLE biock.

2. Driver information must be entered exactly as it appears on each
driver’s license.

Owner information must be entered exactly as it appears on the
Registration of each vehicle involved in the accident.

3. If you were involved in an accident in which there were more than two
vehicles, an.additional one of these report forms must be filled out. On
that form, place the information for the third vehicle in the space
marked *“Your Vehicle No. 1”" and mark it No. 3. Use the space marked
“Other Vehicle No. 2” for the fourth vehicle, and mark it No. 4 and so
on.

4. The location of the accident is very important and you should describe
it as accurately as possible in the space provided. In addition, if the
accident occurred on a State highway, you will find a small green sign,
called a Reference Marker, somewhere near the crash site. They are
posted each 10th of a mile along the highway. The reference marker
section should include the number gxactly as it appears on the sign.

5. For each person injured in the accident, describe his injuries and check
the injury code K, A, B. or C, that applies. When a Pedestrian is injured,
place a “P” in the box labeled *In Vehicle Number”. Injuries are
defined as follows:

. K A
Any injury that results in Severe lacerations, broken or distorted
death. limbs, skull fracture, crushed chest,

internal injuries, unconscious when
taken from the accident scene, unable
to leave accident scene without

assistance.
Lump on head, abrasions,, Momentary unconsciousness, limping,
minor Jacerations. nausea, hysteria, complaint of pain

(no visible injury).

If there are more than three. persons injured, another one of these report
forms is needed. In the injury section of that report, record the
required information for all additional injured persons.

. Attach any additional report forms to page one. Each page of the
report must be numbered in the upper left corner, dated and signed on
the bottom line and submitted to:

COMMISSIONER OF MOTOR VEHICLES
EMPIRE STATE PLAZA
ALBANY, NEW YORK 12228

SECTION B

State of New York - Department of Motor Vehicies

REPORT OF MOTOR VEHICLE ACCIDENT

BE SURE FORM IS FOLDED ALONG THIS LINE
BEFORE ANSWERING THE QUESTIONS BELOW.

FILL IN THE 9 BOXES TO THE RIGHT BY
ENTERING THE NUMBER OF THE ITEM WHICH
BEST DESCRIBES THE CIRCUMSTANCES OF
THE ACCIDENT.

IF A QUESTION DOES NOT APPLY ENTER A
DASH (-)

IF AN ANSWER IS UNKNOWN ENTER AN “X"

MY-104
(13/74)

TRAFFIC CONTROL

1. None &. Officer/Flagman/Guard
2. Tratffic Signa! 7. No Passing Zone N
3. Stop Sign B. RR Crossing Sign
4. Flashing Light 9. RR Crossing Fiashing Light
5, Yieid Sign 10. RR Crossing Gates
20, Other
ROADWAY CHARACTER
1. Straight and Level 4. Curve and Level
2. Straight and Grade 5. Curve and Grade
3. Straight at Hilicrest 6. Curve at Hillcrast
ROADWAY SURFACE CONDITION
1. Ory 4. Snow/ice
2. Wet 5. Slush
3. Muddy 10. Other
WEATHER
1. Ctear 4. Snow
2. Cioudy 5. Steet/Hail/Freezing Rain
3. Rain 6. Fog/Smog/Smoke
10. Other
DIRECTION OF TRAVEL
Your
1. North
1 2. Northeast
*2 3 Sotineast
. Southeas
w 7 3—p€ 5. South
\ 654 6. Southwest
7. west .
A‘\g 8. Northwest’ Vehicle ¢
No. 2

ACTION OF VEHICLES BEFORE ACCIDENT

. Going Straight Anead 9. Entering Parked Position

. Making m%m Turn 10. Parked

. Making Left Turn 11. Avoiding Object in Roadway
Making U Turn 12. Changing Lanes

Starting from Parking 13. Overtaking

Starting in Tratfic 14, Merging

Siowing or Stopping 15. Backing

Stopped in Traftic 20. Other

PNAB LN

TYPE OF ACCIDENT
. COLLISION WITH
. Other Motor Vehicle 4. Animal

1
2. Peadestrian S. Railroad Train
3. Bicyciist 10. Other Object {Not Fixed)
COLLISION WITH FIXED OBJECT
11. Light Support/ 18. Fence
Uthlity Pole 19. Bridge Structure
12. Guide Rail 20. Culvert/Head Wall
13. Crash Cushion 21. Median/Barrier
14. Sign Post 22. Snow Embankment
15. Tree 23. Earth Embankment/
16. Building/wal} Rock Cut/Ditch
17. Curbing 24. Fire hydrant
.30. Other Fixed Object
NON—COLLISION
31. Overturned 34. Ran Off
32. Fire/Explosion Roadway Only
33. Submersion 40. Otner

PLEASE READ [NSTRUCTIONS 1
THROUGH 6 ON OTHER SIDE OF FOLD
BEFORE COMPLETING THE INSIDE OF
REPORT. .

Figure B-4. Coding Instructions and Categories for MV-104 (appears on back of
MV-104 and intended to be folded so that instructions line up with

code boxes)




CASENUMBERD_DDDDDD I-7

ASP AREA?.......1. Yes; 2. No(lkiprestoiiorm)....................-.....D 8

ACCIDENT LOCATION....l. Not in Rdway (skip rest of form); 2. Midblock;
3. Near Intersection; 4. Intersection (NFS); 5. Ped in Crosswalk;
6. Ped in Middle of m:D 9

VEHICLE POSITION (For Intersection Accidents): 1, Entering Intersection;
2. Exiting Intersection; 3. Unlmown.....................................,.D 10

PEDESTRIAN......1l. Crossing, first half; 2, Crossing, second half;
3. Crossing (NSF); 4. Staying in street; 5. In street, action unknown....... ..D 11

PEDESTRIAN PACE........1. Stationary; 2. Slow walk; 3. Walk;
4, "Darting"; 5. Running; 6. Pace Unknown.......................-........D 12

INTERPOSED PARKED VEHICLES..,..l, Yes; 2. No; 3. Unknown;
4, IrrelevantD 13

CULPABILITY....0. None; 1. Ped; 2, Driver; 3. Ped & Driver;
4, Environment; 5. Ped & Env; 6, Driver & Env; 7. All three; 8. Other
' specific; 9. Unlmown.....................................................D 14

ACCIDENT DATE DD/DD/DED] 12;20

DAY OF WEEK...l. Su; 2. M; 3., Tu; 4, W; 5. Th; 6. F; 7. S@8ceueceenrncnes

TIME OF DAY (MILITARY) i teeeuueennenoricnesosonransrnosonnnosas DD D.D 22-25

PEDESTRIAN ACTION . Emerging frem in Front of/Behind Porked Veohicle DD 26-27
. Child Getting On/Of School Bus .

; . . i /0# Vehicle Other Than Scheel Bus
. Crossing, Ageinst Signol G'"""'! On ohic
. Crcum:, No Signal, Marked Cresswalk ™ ’V"{‘““'ﬂﬁ'"ﬂ On Cer
. Crossing, No Signol or Crosswalik I "’kf"l " Roodway
. Walking Along Highwoy With Treflic 12, Playing in Roodway

; fic 13. Other Actiens in Reedway
. Wolking Alsng Highway Ageinst Troffic Ve, ot in Rosdway

. Cressing, With Signal

DRIVER AGE (IF KNOWN). ., cvnierreronsoss Ceesenes
DRIVER SEX...l. M; 2. F; 3, H&R; 4. H&R-M; 5. H&R-F; 6, Unknown**r***ec** 'D 30
VEHICLE TYPE...l. Car; 2. Small van; 3, Taxi; 4. Bus; 5, Motorcycle;

6. Straight truck; 7. Articulated truck; 8, Other; 9. Unknown seecscsscecccacs D 31
LOCATION CODES

ACCIDENT STREET.............................................DDD] 32.35
cessssesavesccsssrssnsceseet (99 if 99 oFr MOTC)eeterovsvsocrssssanna 36-37

LoN; 2. E; 3. S; 4. W; 5. Mid-intersectionseesessrcereoecsecenacsccics [ ] 38
oiSECONDARYS'rREET.................................r‘”—] l 39-42
PEDESTRIAN AGE...0s0+..(97 = Unknown child; 98 = Unknown adult; seeececsss 43-44
99 = Completely Unknown)

PEDESTRIAN SEX...cveeale Mi 2. F 3. UnkBOWH.esoeserenceonnescnsnsassnes | ] 45

DIRECTION OF TRAVEL:

(23) VEHICLES: AT IMPACT . secossencoscssccossssscrsrsnssscacasocsnns
PRE-IMPACT (If different)iccececersvessncscensces

(24) PEDESTRIAN: AT IMPACT:cceseccessosssesessesssrsosscassasacsnne
PRE-IMPACT (If different)e.ceseccssescscacsccccacssns

(25) VEHICLE ACTION.. . .
. Going Straight Aheed crerr 9. Entering Porkod Pasitien

. Moking Right Turn . . Perked

. Moking Lett Turn . Avoiding Object in Rowdwey
. Making U Turn : . Changing Lenes

. Starting frem Perking . Overtaking

. Storting in Treffic . . Merging

. Slowing er Stopping . . Bocking

. Stopped in Tretfic ' 20. Other

CODED BY: 1. WAL; 2. MLF; 3. JJH; 4. CAG ......-.....................D 8o

Figure B-5. Form Used to Code Information About Manhattan Pedestrian Accidents
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Weather Information.

Day of Week:

Temperature

Weather Information: Record data at each hour of the data collection
period and at any time the weather conditions significantly changes (e.g.,
the onset or cessation of precipitation). -

Codes and Explanations:

Temperature: Estimate to nearest five (5) degrees the temperature
affecting pedestrians not in direct sunlight.
Wind: l=light; a mild or nonexistent breeze which would not affect people
m=medium; a wind offering some cooling and perhaps a little inter-
ference to some activities.
h =heavy; a stronger wind causing many people to avert their heads
or otherwise adjust to the winds presence,
g =gusty; irregular wind sometimes heavy or even stronger (but
not just light or medium). If extremely windy, code both h and g.
Sky: b=bright sun with crisp shadows. .
h=hazy sun with visible but softer shadows.
c=cloudy; no visible shadows.
s=sprinkling; mild, perhaps intermittent, showers which offer
minimal interference to normal pedestrian activity.
r=rain; heavy and/or steady rain which keeps some pedestrians
inside, causes others to protect themselves from rain to point .
of interference with freedom of motion and/or vision,

Figure B-6. Weather Information Form




8-d

STREET

~ FRoM _To
TRAVELLING: N SE\V

O-4 __5-14 adult

LEFT PKG& PKG. RleHT

CODES

P- in paviing lane X - (rossing & intersection
T- in travelliq lane .. M - Crossing midblocie
D-“davfing”- engaqed In achvity i - other ~ . .

w/ possioility oF darting Into street g - supervised dnuld (Subser pt)

Figure B-7. Code Sheet for Pedestrian Activity and Parking for One Block




3 observation coded pedestrians
coded pedestrians vehicle on O

block to be ‘.
coded

{V uncoded pedestrians

uncoded pedestrians

Figure B-8. Diagram for Observers Showing Which Pedestrians Were to
be Counted and Which Ignored .



. APPENDIX C

ACCIDENT DATA ANALYSES: DETAILED TABULATIONS

The detailed analysis paradigm is shown below in Table C-1. In addition
to the basic A X/P X time and location interactions, the table was expanded
to include more time-of-day categories, ASP day/not-ASP day distinctions, and
pedestrian origins.

Tested comparisons follow the general (a and d) vs. (b and c) pattern
used in the body of this report. For any subset of cells within each quadrant,
the comparison is valid (although specific subsets don't necessarily test ASP
accident reduction). The following details were examined in the expanded para-
digm of Table C-1.

The time of greatest expected compliance with ASP regulations was
tested in isolation as well as compared with the "transition" periods
(2, 5, 8 comparisons alone or with 1, 4, 7 and 3, 6, 9).

The effect of ASP regulations on accidents from the side with no
parking, the major expected benefit from the MOSPO, was assessed
(1, 2, and 3).

The effect of ASP regulations on accidents from the opposite sides
(i.e., fully parked and possibly double parked) was tested, with parti-
cular concern for accident enhancement during ASP periods (4, 5, and
6). :

The overall effect of ASP regulations was assessed even for accidents
in which our coders could not determine from which side of the street
the pedestrians came (7, 8 and 9).

Similar "eontrol" tests were made for sites on days for which ASP
regulations were not in effect. These should, of course, show no
interaction between ASP condition and time of day since full parking
was permitted on all of the days included here (10, 11, and 12). Care
should be taken in comparing these "control" tests with the actual ASP-
effectiveness tests, since the days are not strictly comparable: In

this category are all Sunday accidents, Wednesday and Saturday acci-
dents for A2X and P2X sites, and accidents on days when ASP regula-
tions were suspended.

Overall, the ASP regulations should have reduced pedestrian accidents in
general when they were active—according to the rationale underlying the develop-
ment of the model parking regulations. Also, there are subsets of accidents for
which the parking removal has the potential for very large accident rate reductions.
In order to cover all reasonable accident rate expectations for the model regulations,
the data are presented below for all accidents and for relevant subsets.

Each table below contains two sections. At the top are tabulated accident
frequencies, by time of day and ASP/pedestrian movement, in the format of Table

C-l .



Table C-1. Accident Frequeney Comparison Paradigm

Time of Day
Before A.M. ASP P.M. ASP After
ASP Start Middle End Start Middle End ASP
7:00 - 8:00 - 8:30 - 10:30 - 16:00 - 11:30 - 1:30 - 2:00
7:59 8:29 10:29 10:59 11:29 1:29 1:59 2:59
am am am am am pm pm pm
No-Parking
No-Parking Side 13a 1a 2a 3a 1b 2b 3b 17b
2B
@
v &
< g Opposite Side 14a 4a Sa 6a 4b 5b 6b 18b -
=]
w D
< &
Unknown Side 15a 7a 8a %a 7b 8b 9b 19b
A_X but not on this day 16a 10a 1la 12a 10b 11b 12b 20b
No-~Parking Side 13¢ le 2¢ 3c 1d 2d 3d 17d
>
§ g
o
s g Opposite Side l4e 4c 5S¢ 6c 4d 5d 6d 18d
e ©
S o
> B
o' &
Unknown Side 15¢ Tc 8c 9¢ 7d 8d 9d 19d
P_X but not on this day 16¢ 10c¢ 1ie 12¢ 10d tid 12d 20d

C-2




At the bottom are descriptive summaries for each of the six forms of acei-
dent change under ASP regulations listed above. (The last of the six is a pseudo-
test; it is the equivalent numerical exercise as the "Overall" test, but for data on
the days when no ASP regulations were in force.)

There are three components to each descriptive summary line. First, the a,
b, ¢ and d tallies of the relevant cells in the top tabulation. (The letters refer
to the four quadrants of Table C-1). Second, a Chi-Square test of the significance
of the ad vs. be interaction—i.e., the statistical test of whether there was a signi-
ficant difference in accident frequency between the periods when the ASP regula-
tions were in force and the time-and-location control periods when the ASP
regulations were not in force. The formula was

XZ = N (ad - bc)?
(a+b) (c+d) (a+c) (b+d)

where N = at+b+e+d. (The Yates correction was not used; see Camilli and Hopkins,
1978, for a discussion.) The statistic has one degree of freedom; values for the
.05 and .01 levels of confidence are 3.84 and 6.63, respectively. Third, a Percent
Change in accident frequency with ASP regulations in effect. This is, essentially,
the observed change in the a and d values from the values which would have been
predicted from b and c—i.e., the percent change in the baseline (b and ¢) accident
rate actually observed in the parking redeployment test (a and d) conditions. Posi-
tive percentages indicate a worsening accident picture when the ASP regulations
were in effect, negative percentages show an improvement.

The formula for this was

% Change = 100 (&-E(a)*d-E(d) ),
(b+c)/2

where E(a), the expected value of a, = /(abe/d) and E(d) = /(bed/a). Because of
relatively small sample sizes, some of the Percent Change values are numerically
large but unreliable. The best index of the importance of each Percent Change
value, i.e., the likelihood that it represents a change truly different from "no
change", is the statistical significance of the associated Chi-Square number.

Tables C-2 through C-21 present the results of the accident rate analyses for
all accidents and for subsets. Throughout these tables, there are no differences re-
ported which ecan be judged to be statistically significant.1 For the analyses per-
formed, no relationship between ASP regulations and accident rates was observed.

IThere are 120 Chi-Square values reported in the Tables. By chance, assuming no
truly significant effects, 12 values would be 2.71 or above, 6 of which would be

3.84 or above, the nominal 5% level. Of the 120 values, 11 were 2.71 or above
and 6 of those were 3.84 or above. Thus there is no reason to believe that any

of those values represent "real" effects.

C-3



Table C-2.

8:30- 10:30- 1 - 11:30- 1:30- 2 pA-
- -T-7259 . B-8:29 10:29 10:59 . 11229 1:29 ea 1259 2:59 sun
R R jomme———— | === - |- -==-- ! -
AY, O |} 2y 104 24 n 71 474 15) 274 1394
TODAY ON | 1. 439} 7. 194} 17,266} S« 0361 S« 0361 33,813} 10,791} 19,424  100,000)
PED SIDE | 5.405] 14.706) 7.869} 9.1331) 9.722) 10.956) 10.638) 9.808} 9.830)
! 3,637} 6.685] 29.982¢ 7. 373} 7. 078} 82,172} 13.861) 28.2131 139.000)
- A= bl Rttt bld | =1 === -i=-- et et r=={ Dbl ettt !
AX, ON ] 8} 10) 37y 61 61 49} 3 30} 159
TODAY ON | 5.031) 6.289] 23.270} 3. T4y 3.774} 30.818} 8.1761 18,8681 100,000}
OTHR SIDE| . 21.622} 14.706) 12.131) 8.079) 8.333} 11,422} 9.220} 10.453} 11,245
] 4,161 T. 6461 34,2961 8,434} 8,096 88.240] 15,8551 32,2729 159.000}
|~wmm———— jremomm—— jomoo - bl Bttt |mmmm - | Ritedb il bttt |=om=m———— |- |
. AY OM, .. §._ . 10y 1y . 584 161 . . 131 661 2614 45) 2481
PED SIDE | 4.032) 5. 645} 23,387 6.452) 5.2429 26.613] 10.484) 18,145] 100,000}
UNKEONN 27,027y 20.588) 19.016] 21,3334 18,056 15.385) 18,440} 15.679) 17.539]
. ] 6.489] . 11.926] 53.494} 13, 154t 1262684 75,2421 24,730} 50,3371 248,000§
t -]--- il Rebndetalod Eab -=1 === e bl bbettedted Rl bttt |
AX AREXA } 2) Sy 399 12} 9 529 184 81 178
-BOT MOT ... 1.124) __ 2.809} 21.%910} 6.742) _. 5.056% 29.213} 10,1121 23,0343 100,000}
oM TODAY | 5.405) 7.353§ 12.787) 16. 00} 12.590] 12,121} 12.766| 14,286} 12.588]
] 4.658) 8.5601 38.395% 9.441) 9.064) 54,0049 17.750¢ 36.129} 178.000}
I Rkt EEL St R DL D e mo|esm————— fo=-mm--- jo=mwm—- Rt b e fm=mm————- f
PX, ON 1 2) 6) 251 9 51 4oy 12 38) 145]
TODAY OF | 1.379¢ 4.138) 17.241) 6,207} 3. 448 33,1034 8.276} 26.2974 100.000}
-—RED SIDE § ... S.u0S| .  B8.824¢ Ba197) .. 12,0000 _ . 6.9441 . 11.189¢ 8.511} 13,2401 104 255]
1 3. 7944 6.973} 31.277) 7.691} 7.383) 43.992) 18,459 29,831 145.000]
! ] === )==-- frmmmm———— fms=mmoee f=mommmmms fom=-omoe- R !
- PY, O } ... . [l 12) 391 4 9 39} 9) in) 142}
TODAY ON | i 8.451) 27.4651 2.817) 6.338) 27.465%) 6.338) 21.127¢ 100,000}
OTHR SIDE| 1 17.6487}§ 12.787) 5.3334 12,500} 9.091) 6.383} 10,453} 10,042}
e §o e AT UGB L 6829 30.629F . 7.532f. .. 2.221}. 43.082] 18,1604 28,8221 142,000)
L f-esm-oeeny 0 J-=wemeo-- p===moeooe ettt fm==msesee et ===
PX ON, § 61 el (371 13) 11} 85| 1Y 49} 249}
PED SIDE.J _ _ 2.410} 2.8111. 18.8761 5.2211% 4,413} 34,137 12.450) 19.679) 100.000]
DAKNONN |} 16,216} 10,294 15,4101 17. 333} 15.278) 19,814} 21.986| 17,0734 17.610¢
! 6.516] 11.975 53.709} 13.207) 12.679) 75.545] 24,830} 50.540} 289.000)
I e e et S R ot Rt o B g Rty R fo-osemees|
PY AREBA |} n 4| 361 8y 12) 83 17) 271 154}
BOT NOT | 4.545¢ 2.5974 23.311) 5. 195] 7.792} 27.922) 11.039} 17.532] 100,000}
0¥ TODAY | 18.919} 5.882) 11. 8031 10.6671 16,667} 10,023 12.057| 9.408) 10,891}
{ 8.0304 7.406] 33.218] 8. 168] 7.842¢ 46,7234 15,356 31.257) 154.000¢
== - ===l 1 === === - POt Rititd Eattb |
.SO0M .. ). ... 171 68y .. . 3081 .. 198, . ... 72% . 829} 141 297 1814)
| 2.617) 4.809) 21.570) 5. 304} 5.092) 30. 3399 9.972} 20.2971 100.000)
1 100.0001 100.900) 100,000y 100.0007 100.0001 100.000) 100.000f 100.0009 100,000}
- 1 37.3004 68.0331 305.000) 75.0911 72,0091 429.039] 141.000) 287.000] 1414.000]
| 1= e el | Rtadaiedindedat em————— | Ratetetieindeteted Eefubebaietaietnted At !
1 . % Chang‘ce1
Tests a2 b c a2 Chi-Square3 with ASP

Overall (1-9) 182 242 162 249 1.06 7.5%

Middle hours (2,5,8) 118 162 111 172 57 8.7%

No-Parking side (1,2,3) 41 69 40 65 .02 -1.7%

Opposite side (4,5,6) 53 68 55 57 .66 -10.1%

Side unknown (7,8,9) 88 105 67 127 4.93 25.8%

Control days (10,11.12)5 56 79 48 72 .06 3.0%

Time of Day by ASP Condition and Pedestrian Origin:

All Accidents

Numbers, letters refer to Table C-1
. Frequencies expezted to be lower if ASP parking is associsted with fewer accidents.
. One degree of freedom, not Yates corrected.

Negative values show an accident improvement under the ASP regulations.
. hould show only random fluctuations.

Interpret with caution.

RAW
BPR
8PC
ERP

RAW
RPR
RPC
ERY

RAW
RPR
RPC
ERY

RAW
BPR
RPC
ERP

RAW
BPR
8eC
ERP

BAW

BRPC
| 23 4

BAW
BPR
REC
ERY

BAY
RPR
RPC
1144

[ 71
/PR
RPC
1184



Table C-3. Time of Day by ASP Condition and Pedestrian Origin: All Accidents
with Vehicle Going Straight Ahead
8:30- 10:30- 1M an- 11:30- 1:30- 2 en-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 PA 1:59 2:59 sun
T b ) -m=m - frm-m--e-- |- fomommmoes |=-mmm——e- fmmmmmmm f------ ===1
AY, ON | 14 16) 4) S} 37} 6} 174 91)
TODAY ON | 1.099) 5.495] 17.582) 8. 396] 5.495]  80.659] 6.593f 18.681} 100.000}
~9ED SIDR §. _ A.Y6T7¢ .. 11.905) B8.5561 9.302) .. 11.364) 12.628) 6.897) 8,458} 9.881)
[} 2.3714 441501 18.477| B, 2491 4.34M) 28.950) 8.596] 19.860} 91,0001
| ] f-mmmmm——- ! -f-- o Bty J--=-mm---n fm--=-m-ae m-mmmmee
AX, O¥ .} .. 51 .. 201 51 .. 51 394 71 201 104)
TODAY OM 4.808] 2. 885] 19,231} 4.808) 4,808} 37.500) 6.731) 19.231) 100.000)
OTHR SIDEZ| 20.833) 7. 143} 10.695) 11.628) 11.364) 13.311y 8.046| 9.950) 11,292}
e o 227100 . 4.T83L 2141161 _8.8561. 8.9691 33,0861  9.828)  22,697| 108,000}
! ---=1 e Bttt B B Rt ittt Bttt fremmmm——- !
AX oON, | 71 kLX) a1 8y 45} 14 30} 159
-PED SIDE | . . 4. 403¢. 5.660¢% 23.899) 5.0311 . 5.031y) 28,3021 8,805} 18,868 100,000}
UGNKBOUN } 29.167) 21,429 20.321) 18.6054 18.182} 15,358} 16.092] 148.925¢ 17.264}
| 8.3 7,251 32.283) 7,423 7.596] 50,583 15,0200  38.700) 159,000}
—— L mmmrsesec |ossecares jeseneas ——fm—m——————— | atdedetetederdall Eebedridebadeld Rl Ginhd ————f - [} ]
AX AREA | 1 184 1) 71 30 1M 28} 107
BUT NOT | 0.935) 0.935) 16.822) 10. 280 6.542) 28.037¢ 10.280} 26.168] 100,000}
0N TODAY | . U.1671  2.381)  9.626)  25.5811  15.9091  10,239f  12,644| 13,930}  11,618)
1 2.788) 4.879¢ 21,725% 4.9961 5. 112 3u.040¢ 10,107} 23.3521 107.000¢
1--- { | === mmm|memm————=] -—==] R e ]
PX, O | .. 2 m . LY 2) 39} 8] 324 100
TODAY ON } 2.0001 4.000¢ 17.0001 5. 0001 2.0001 30.000% 8.000] 32.0001 100.000}
PED SIDE | 8.333) 9.5244 9.091]| 11.628} 4.545) 10.2139) 9.195) 15.9204 10.858)
e o b 246061 8.5600 20,3041  4.6691 47771 31,813 9,446  21,824] 100,000
=== |====mm—== --=----=-- Jommmmmma- f==mmmonen j=mmm-——— - fmmmm———— |—=m=mm-n ]
X, O | ! 299 1M 61 32y 8y 24} 110)
TODAY O¥ | 1 9.091) 26.364) 0.909% 3. 455! 29.091 72273} 21,8183 100,000
OTHR SIDE} | 23.810} 15.508} 2.326) 13.636} 10.922) 9.195) 11.960) 11.944
17 2.8661 5.016% 22.334) 5. 1361 54 255] 34,9959 10,391 24,007} 110,090
p--momoe- j===-mmee- |--=====- fmmmmmmmm- I=-m==-=-= f-m------ R Jommmmm s g----m---- ]
PX ON, | n 294 S1 T 524 264 35¢ 164
PED SIDER | 1.829¢ 48,2684 17.683) 3. 049 4.2681 31,707 15. 8541 21,341 100,000}
LUNESOER - ). ~_12.500) .. 16.667) 15.508) 11.6281 .. 15.909} 17.747) 29.885¢ 17. 413 17.807}
[} 8,274} T.879) 33.299) 7.657| 7.8351 52.174) 15,4924 35.792F 164.000)
1-- -1 -1 et et D e et I-mmmmm-—= pmmmmmmme- ]
PX ABEA. | 51 . 204 41 4y 28 71 15 8¢
BUT NOT | S.B814f 3. 4884 23.2561 4.651) 4.651} 32.558) 8,140} 17.442] 100.000}
ON TODAY |  20.833j 7. 143 10.695) 9.302) 9.091j 9.5561 8.0u6 T.u63} 9.3138)
O [ 2.241 3.922) 17.461} §.0151 8,109 27.359¢ B8.124) 18.769) 86.000)
1- -1 e et ] e ettt Jmmmmmmme frovem -- 1--- f
sun } 24) 187} 43y 4uy 293) 87} 201 921
] 2.606) 4.5601 20,304} 4,669] WLTT7p 31.813) 9.446}  21.824] 100.000]
) 1292.,0004 100.000¢ 100,000} 100,000t 100.000) 100.000} 100,000} 100.0009 100.000]|
| 28.000] 42.000f 187.000f  43.000j 44.000) 293.000) 87.000] 201.000( 921.000}
R i frmm———n f--mm-—-= 1==m==m=m- R 1--=--=-- o R 1----- “===1
% Change
Testsl a2 b c g2 Chi-Square3 with ASP4

Overall (1-9) 108 166 107 171 .05 2.0%

Middle hours (2,5,8) 74 121 75 114 12 -3.6%

No-Parking side (1,2,3) 25 48 26 40 .40 -10.3%

Opposite side (4,5,6) 28 51 40 46 2.08 -21.0%

Side unknown (7,8,9) 55 67 41 85 4.11 30.3%

Control days (10,11,12)% 30 48 27 39 .09 -4.8%

Numbers, letters refer to Table C-1 )
Frequencies expected to be lower if ASP parking is associated with fewer accidents.
. One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.
. Should show only random fluctuations.

Interpret with caution.

RAV
RPR
RPC
BRP

BAW
RPR
RPC
ERP

RAV
RPR
RPC
ERP

RAW
RPR
RPC
LRy

RAW
ReR
RPC
ERP

RAM
RPE
RPC
ERF

BAW
RPR
RPC
Ear

RAW
RPR
8PC
ERP

BAv
RPR
RPC
BRP



. Numbers, letters refer to Table C-1

One degree of freedom, not Yates corrected.

U‘ub?ﬂt\‘lr-l

Should show only random fluctuations.

Table C-4. Time of Day by ASP Condition and Pedestrian Origin: All Midblock
Accidents
8:30~ 10:30- 1 An- 11:30- 1:30- 2 en-
USRI, 2, PY-Y 8-8:29 10:29 10:59 . 11229 1:29 PA 1:59 2:59 sun
| | -==1 ===l S Bt pomons ! o ] ----1
AX, ON [] ] 2t n 4] 21 16} 51 n 43y
TODAY ON | | 9.651) 16.279} 9.3)2] 4,651  37.209) 11,628 16,279] 100.000}
PED SIDE | i 6.897¢ 7.692) 10.5261 6.897} 9.302} 8.621] 6.542¢ 8,068}
i 0.7261 2.3409 7341 1, 0661 2.340) 13.8764 .679) 8.632¢ 43,000}
! Rt Rt b g Rttt ol bttty jommm—- B Bt f---=so=eny
AX, ON | 21 2} 124 3 21 23y 69 164 661
TODAY ON |} 3.0304 3.0304 18. 182} 4.545] 3.030) 34.8481 9,091} 24,2424 100.000%
OTHE SIDE} 22,2224 6.897] 13.187] 7.8951 6.8971 13,372} 10,345} 14,953} 12.383)
! 1. 114 3.591) 11.268) 4,705 3.591 21,298} 7.1824 13,2501  66.000}
--- I-= -=i=- 1 -==1 b Bt -=== m==mm—mes ]
AX ON, _} . 3 8¢ 174 . 100 6t 31 11} 184 104
PED SIDE | 2.885) 7.692) 16.346) 9.615] 5.769 29.808) 10,5771 17.3081 100.000}
UNKNOWN | 33,333} 27.586) 18.681]  26.316] 20.690) 18.023] 18.966] 16.822) 19,5124
ol 1.7561% 5.6591 17.7561 7. 415) 9. 6591 33,9561} 11,317) 20,878f V04.000)
feoosmen— fo-ommmoe= ] ] St Rt prmmmeee- fromm== el Rttty g=-==- ===
AX AREA | " 3) 149 61 6} 15) " 10) 62}
. BUT ¥OT ... 1.613) 8.839] 22,581) 9.6771 . 9.677} 244 194} 11,290} 16, 129) 100,000}
ON TODAY | 11,111 104385 15.385(  15.789} 20.690) 8.721} 12.069) 9.346} 11.6324§
I 1.047) 3.3731 10.585] 4.420) 1.373) 20.008) 6.787) 12.4471  62.000)
: Rl et e e Il Rt B e B Il
X, ON | 1 ) 7 Y 1 161 61 14] 51)
TODAY ON ) 1.961} 3.922) 13.7295) 9.804} 1 31,373} 11.765) 27,4511 100.000¢
PED.SIDE § ...11.111} 6.897} 7.692]  13.158). . § 9,302} 10.345] 13,084 9.568|
1 0.861| 2.775¢ 8.707§ 3.6361 2.7715) 16,458 5.550} 10.238)  51.000)
{~=-emamae R ho--mmoe- 1--=mmm e fmmommsee fmm=msmma- foommm———- foommeems fmomomeen- ]
Y, ON ] } 6] 11) 1} 24 20} 21 151 56
TODAY ON |. ! 10. 7144 19.643) | 3.5711  35.714) 3.571 26.786) 100,000
OTHB SIDE|° 1 20.690) 12,088} \ 6.8974§ 11.628) 3. 448 14.019] 10.507)
cmee e fe .. BJ9UBE . . 3.04T4 9.561§ 3.9921 L3.0471 . 16.Q71 6.0941 11,2429 56.000]
fmmmeen- p----mooes |--smmee— 1------ e R f-==-mmmes Joomeeme j=m==---m= josm=s ===l
PY ON, } | 1] 15) T4 6 151 16 19) 101)
PED SIDE |} [l 2.9704 1428511 6.921) 5.941}) 34,653} 15.8462) 18,812} 100.000)
UNKNOWN | ! 10.345]  16.484] 18,421y 20.690) 29,3491  27.586] 17.757) 18.9491
' 1. 705) 5.495) 1742440 7.201) 5,495 32,593} 10.991) 20.276) 101,000}
- CEmreresac | smmnmem e e Al R Rt o S S Ar-hadtd jr==m—- s |smmeme—— i
PX AREA | 24 3 8] 3) S§ 16 5¢ e 50
BUT NOT | 9,000} 6.000) 16.000) 6.000] 10.000¢  32.000}4 10.000) 16.000f 100.000)
O TODAY | 22.222| . 1).3u5) 8.791) 7.895) 17.241} 9,302} A.621] 7.877} 9.381)
1 0.844} 2.720% 8.537} 3.565) 2.7201 16.135] S 841§ 10.038] 50.000}
Rt Rl Rttty |====== ROl ity fommmmm=- f====ses-- Rttt 8 Rt f o= !
sun T R 11 295 . .91} 38} 29) 172) SAj 107} £33}
§ 1.689¢ S.uutyg 17,073 7.129% S5.441) 32,270} 10,882} 20,075 100.000¢
| 100.000] 100.000} 190.000) 100.000f 100.000] 10).000} 100.003] 190.0204 100.000)
! 9.000} 29.000 91.000¢ 38,000} 29,000] 172,000) 58,0001 107.000) 533.000)
f=-=m==- il Rttt h=m=--s- Bl B R At hatt il bttt Ittt
: 9% Change
Testsl aZ b c a2 Chi-Square3 with ASP4
Overall (1-9) 65 102 56 103 .48 8.1%
Middle hours (2,5,8) 36 70 33 71 12 5.1%
No-Parking side (1,2,3) 13 23 14 22 .06 ~5.8%
Opposite side (4,5,6) 17 31 17 24 34 -11.7%
Side unknown (7,8,9) 35 48 25 57 2.43 28.3%
Control days (10.11,12)5 23 28 14 26 .95 22.2%

Frequencies expected to be lower if ASP parking is associated with fewer accidents.
Interpret with caution.

Negative values show an accident improvement under the ASP regulations.

RAW
RPR
RPC
1144

RAW
RPR
RPC
ERP

RAW
RPEB
RPC
ERP

RAW
BPR
BPC
ERP

RAW
BPR
RPC
ERP

RAW
RPR
BPC
ERP

RAW
RPR
RPC
ER?

RAW
RPR
RPC
ERY

RAW
RPR
8PC
ERP



Table C-5. Time of Day by ASP Condition and Pedestrian Origin: Midblock
Accidents, Vehicle Going Straight Ahead
8:30- 10: 30~ 11 AN- 11230~ 1:30- 2 pa-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 en 1:59 2:59 son
IR T P §=- 1 ettt Beitabrdntataod Rtattebebtedoerd | 1= bl Dtinteiuasiubotyd NSRS
AX, O t 21 17 3) 2) 15¢ 2) 7 381 RAW
TODAY OR | | S.263f  18.821) 7.895) 5.2631 39,478} $.263F 18,8211 100.000§ RPR
PED SIDE § 1 8.696] 9.9859)  11.534) 8.333)  10.204) 8.651] 7.718) R.796| RPC
I 0.70%) 2,023y 64245 2.287] 2,111 12,93y 3.782¢ 7.917f{  38.000§ ERP
el L 1 -1 frovvenm- 1--=- | --=-1 —emei
AR, ON__ §.__ .. . 0 . . oW i M ____ 2.2 SN 15t S9} RA®
TODAY OR | 3.399) 1.695]  16.989] 5,085 3.390) 7 38.983 5.0851 35,828} ~ 100.6003 RPR
OTHR SIDE]  25.000) 8.)88)  18.085)]  11.538] 8.3337  15.686) 6.977) 16.667f4  13.657| RPC
' 1.093¢ 3. 181 9.6971 3.551) 3.2781  20.076) S.873f  12,292] 59.000] ERP
R b R L fommamm e [eemnaenen f-mmmmoma- f=mmmm—== i e ]
AX ON, | 2y 5) 109 7 5) 26 51 119 711 RAW
PED SIDE | . ..2.8171_  7.062) __18.0RS] _ _ 9.859{  7.082]  36.620] _ 7,0u2{  15.893f 100.000f RPR
ONKNOWR |  25.000)  21.739]  18.08S}  26.923} 20.833} 17.687}  11.628]  12.222f = 16.835} RpC
' 1.315} 3.7800  11.669) 8.273} 3.968) 26,1601 7.0671 18,792y 71,000} ERF
) ! Rl ---) S e B 1--- 1 -==-)
AX AREA | 1) 1 9) 59 61 144 61 10] 52§ RAW
BOT NOT | 1.923) 1.9231 17.30R) 9.615)  11.538}  26.923F  11.S5381  19.231] 100.000) RPR
ON TODAY §  12.500] 8,388)  12.676) _ 19.231]  25.090) 9.5241  13.953]  11.111f  12.037| RPC
1 0.963] 2.7691 8.5461 3. 130) 2.889]  17.693) S.1761  10.833]  52.000§ ERY
' -1 '- | === e I -1 Jommmmmman
?I, OR | " 21 59 7] { 13) S| R LY 48] RAW
TODAY ON | 2.27134 6.585¢ 11,364 9.091¢ f  29.585) 11,3687  31.818} 100.000§ RPR
PED SIDE |  12.500] 8.696] . T7.042)  15.385) 1 8.836]  11.6287  15.556|]  10.185| BPC
T | 0.8151 2,383] _ 7.231] 2.6u8) 2.8u8)  14.972) 8.380f 9.167)  84.000) ERP
t 1--- o hatet b -1 --==1 ) Rt jemm———an .
PX, OW 1} ! 6 19 ! 2 189 24 141 53] BAW
TODAY ON } 1 11,3217 20.755 1 3.774)  33.962¢ 3.778)  26.415)] 100.000{ RPR
OTHR SIDEf. 1 26.087) 15.493) 1 8.333]  12.285j 8.651)  15.556]  12.269] RPC
1 0.981) 2.822) 8.711) 3. 190§ 2.9u41 18,035} 5.275)  11.082f  53.000] ERF
o B et et ey EE o R Rt Attt I
X ON, L] | 3 M 2) 51 25) 16} 134 751 RAW
PED SIDE | 1 8.000] 184,667 2.667) 6.667)  33.333)  21.333]  17.333y 100.000] RPR
UNKNOWE | 1 171.083F 15.893)  7.692y 20.833}  17.097) 37.209]  14.844) 17.361] RPC
1 1.389) 3.9931 12.326) 4.514) 4, 167)  25.521) 7,465}  15.6254  75.000) RRP
cemmemoe- |-==-memn B R R B R e B B
- PY AREA _|.. ... .2} AU 1 R ) B 1 B ] | 134 L]] N 6] 404 RaAW
BUT NOT | 5.000} 7.500)  206.900} 5.099} S.000)  32.500] 10.000f 15.000y 100.000] RPR
ON TODAY {  25.000)  13,083]  $1.26R) 7.692) 8.333) 8.84a4 9.302) €.667] 9.259] RPC
1 0.7081¢ 2. 11304 6.57u) 2.807) 2,222 13.611} 3.981} 8.3331 80.000| BRP
foommmmmes j-s-emman~ fommmmmem f===-m--- f-==m=mm-un J-==mmm-= §=-=mmmm=- J=mommmme f-ommm e 1
Son ' a1 23 714 261 24y 187 w3y 901 832] RAW
e e } 1.852} 5.320] _ 16.835] _ 6.019| 5.556)  31.02A]) 9.95u)  20.833f 100.000| RPR
I 100.0007 100,000{ 100.9001 100.0%)) 120.0%0) 193.000] 103.09%) 100.009; 100,000] RPC
1 8.000) 23,0007 71.000f 2A,0001 20,000) 147.000] 43,000] 90.000§ 432,000] ERP
R pom=emmeme f-m=mmmee- R A -1-- J=m=mmmenn R f==mmme |
: % Change
Tests! a2 b e a2 Chi-Square3 with ASP4
Overall (1-9) 48 83 44 86 .22 6.3%
Middle hours (2,5,8) 27 64 27 56 .7 -6.3%
No-Parking side (1,2,3) 12 19 11 18 .00 1.6%
Opposite side (4,5,6) 14 28 17 22 .90 -19.5%
Side unknown (7,8,9) 22 36 16 46 2.04 32.1%
Control days (10,11,12)% 15 26 13 19 12 -7.8%

1. Numbers, letters refer to Table C-1 N

2. Frequencies expected to be lower if ASP parking is associated with fewer accidents.
3. One degree of freedom, not Yates corrected. Interpret with caution.

4. Negative values show an accident improvement under the ASP regulations.

5. hould show only random fluctuations.

C-1



Table C-6.
with Vehicle Entering Intersection

Time of Day by ASP Condition and Pedestrian Origin:

All Accidents

8:30- 19230~ 11 An- 11:30- 1:30- 2 ea-
e e . 7-7259 B8~8:29 10:29 . 10259 _ _ 11229 . .3:29 PA . 1:59 2:59 sug
R e Bttt Bl - | == --== 1-- 1--- !
AX, ON 1 ] n - 6} 24 2y 101 21 51 30}
TODAY OX | -1 . 10,0001  20.000} 6.667] .. 6a6671 3333 . 6.667F  16,667F 100,000
PED SIDB | 1 27.213) 7.895) 14.286|]  164.286}  10.870]  7.692} 8.065§ 9.836}
i 0.983] 1.082¢ 7.4751 1.377} 1.377} 9.049} 2.557} 6.098}  30.000
O R it R Rt Bnntabbd Eta g }--- -1 1--- 1--- ==
AX, OF | 'Y 1) 9} 2) 2 10} 1} 61 35§
TODAY OF | 11,429} 2.8571  25.714} 5. 714} S.714]  28,571%§ 2.857)  17.143] 100.000}
OTHR SIDE{  40.000( 9.091 11,8421 . 14,2B61. . 14.2861  10,870f 3,846] 9.6771  11.475§
| 1. 148} 1.2621 8.721) 1.607¢ 1.607f  10.557¢ 2.984) 7.%15)  35.000§
i--- ! BB R f=romemensy | e - ]
.. AX 0%, - " ... [l ) 1 R § R § 81 71 61 bl
PED SIDE | 2.439) i 16.585) 7.317} 2.439F  19.512]  17.073§  14.634] 100,000}
UNKNONM | 10.000) 1 19.7371  21.429) 7.103) 8.696] 26.923) 9.677)  13.843)
R A A Y'Y 1.479)  10.216] 1.8821 1.8821 12,387} 3.495) 8.314)  &1,000}
! -1 S| mm——————— jrmm————- j=eom—om—- |--=- | === 1 1
AX AREZA | \ " 4 14 1 12} 3) 9) 31
--But NoT ¢ . .- .342260 12,9030 _3.226]__...3.226] . 38.710) 9.677]  29.032] 100,000}
ON TODAY | 1 9.091 5.261) 7. 143) T.043)  13.043]  11.538] 14.516)  10.164)
i 1.016] 1.118) 7.725¢ 1,423} 1.423) 9.351| 2.643) 6.302)  31.000)
S |=memm———— R it RS R Rt Rty f-ommm——- R j-=-----=- [omsmmm——- I
PY, ON | 1} 2) 74 1 2) 13} 2) 14} 42y
TODAY ON | 2.381) 3.762)  16.667) 2.381) 8.762)  30.952§ 8.762)  33.333] 100.000}
~ -PED _SIDE.§_._10,000¢ _.18.182F . 9.213F.  T.183)__ 34,286 14,130 7.692) 22,581} 13,770}
1 .31 1.515]  10.466) 1.928 1.928f  12.669§ 3.580) 8.5318§  %2.000)
1 o R I | e Rt R J-——====-= R R |
PX, O | | 4y 124 21 21 12) 3) uj 39)
TODAY ON | { 10,2561  30.769) S. 128} 5.1281  30.769) 7.692F  10.2564 100.000]
OTHR SIDE{ ! 36,364y 15,789  18.286]  14.286|  13.043;  11.538) 6.452] 12.787)
e - o h . 1.279). . 1.407) . . 9.1184 17901 . 1.7901 11764} 3,325) 7.928] 39.000)
1--- --1 e | -1 -==1 il Rttt i-- )-- Sl ettt
PX ON, | 1) 1 17) 1) 21 20y 59 10) 561
. PED SIDE } 1.7861 oo 102357 1. 7061 . J.S57vF 35,74y 8.929]) 17.857}  100.009)
UNKNONN | 10.000] b 22.368) 7.1635 14,2861 21.7391 19.231)  16.129)  18.361}
( 1.836} 2.020)  13.954} 2.570] 2.570]  16.892§ 8.7768} 11.384]  56.000)
RpS— e R e R bt r oy EE ST L C L Bt it B -l 1---: -1
PX AREA | 3 1 61 2) 2} 74 3 89 3ty
RUT NOT |} 9.677} ! 19.355) 64452} 6.452) 22,581} 9.677)  25.806] 100.000}
OGN TODAY | 10.020§ . [ 7.895] 14,2861 14,286 7,609 11.538) 12.903) 10, 164
t 1.016¢ 1.118§ 7.725) 1,423 1.423} 9.351) 26431 6.302)  31.000j
! ) ( e | ' ~|--—- i-- I=---= { {
. SpN. . __§ . 10§ ... 11 .. 761 R Y PR T T 921 26} 62 305}
( 3.279y 3.607)  26.918) 4.590) 4.5901  30. 164 8.525)  20.328) 100.009)
! 100.000) 100.000f 1300.000f 100.0001 100.000} 100.000] 100.000f 100.000) 100.000}
. 10.000]  11.00)) 76,0007  18,000) 14,0033  92.099]  26.000] 62.000} 305.000j
f === il b el Bt i-- j===me—-- N Rt ettt {-—=====-
% Change
Tests! a2 b c a? Chi~Square3 with ASP4

Overall (1-9) 41 43 46 61 .64 12.7%

Middle hours (2,5,8) 30 28 36 45 .72 15.9%

No-Parking side (1,2,3) 11 14 10 17 .26 15.7%

Opposite side (4,5,6) 12 13 18 17 07 ~6.6%

Side unknown (7,8,9) 18 16 18 27 1.31 30.5%

Control days (10,11,12)° 6 16 8 12 .76 -25.0%

1. Numbers, letters refer to Table C-1

2.

3. One degree of freedom, not Yates corrected.
4.

5. hould show only random fluctuations.

Frequencies expected to be lower if ASP parkmg is associated with fewer accidents.
Interpret with caution.

Negative values show an accident improvement under the ASP regulations.

RAW
RPR
RPC
ERF

RAW
RPR
reC
ERP

RAW
RPR
RecC
ERP

RAW
BRPR
BPC
ERP

FAY
8PR
RPC
ERP

RAW
RPB
RPC
ERP

RAW
RPR
8pPC
ERP

RAW
RPR
RPC
ERP

RAW
RPR
rRPC
ERP



Table C-7.

}

Time of Day by ASP Condition and Pedestrian Origin: Vehicle Proceeding

Straight and Entering Intersection

3.922) 1.961} 26,961} 2,941y 4.932] 29.4121 8.824)

8.009) 4.000 55.000] 6.007¢ 13.000¢ 60.000Cy 18.0001

1
]
| 100,0007 100.0009 100.000p 100.000) 100.000¢ 100,000} 100.000)
t
)

8:30- 10:30- 11 An- 11:30- 1:30- 2 Py~

7-7:59 8-8:29 10:29 10:59 11:29 1:29 oN 1:59 2:59 sun
N L R et jm———om——— et R il ettt o m———— | Rttt e
Ar, ONX ' } ] 4y 1 ) 24 84 1 3 19¢
TODAY ON | | 1 21,053} 5,263 10.5264 82.105) 5,263} 15.7891 100.000}
~PED SIDR §.____ ..} . | — . 71.213 16.6671 20,0001 13. 333y 5.5561 6.9771) 9.314)
f 0.745) 0.3734 5.123) 0.559) 0.911) 5.588} 1.676] 8,005} 19.000]
R ity R e R |===em=e= b Rttt - R | R s f=-==-- -==1
-AX, O} _. N, . ) 41 1 2 T 11 3 21)
TODAY ON | 14,2861 1 19,048} 4,762} 9.524) 33.3334 8.762% 14,2861 100.000%
OTHR SIDEY 37.500} t 7.2731 16.667) ° 20.000) 11.667¢ 5.5561 6,977} 10. 294
e - DaB2u) 0,812 .. 5.662] ... 0.618} ... 1.029] 6217061 1.85)] 8,426} 21.000}
! St I-- ot b === -1 Rt ettt Dl et BN
AX ON, t 1 | 1) 1 1 51 3 1 24
PED SIDE §. ] 1 $5.8331 . . 1 . %167} 20,833} . 12,5001 16,6671 100,000}
UNKNOKN t | 20.000) 1 10.000¢ 8.333} 16.667) 9,3024 11.765]
] 0.941} 0.471] 6.871}) 0.706¢ 1. 176) 7.059) 2.118] 5.0591 28,000}
. R T e PRy | e B et R T TR Aty P 1 |
AX AREA i [ 8 1 1) " 1 74 214
RUT NOT | { 1 19,0481 4.762) 4,762 33.3334 8.762) 33.3331 100.000)
. ON TODAY | ) i 7.273) 166671 10,0001 11,667 5,556} 16.279] 10,294}
t 0.8241 0.412y 5.6624 0.618) 1.029¢ 6. 176} 1.853) 4.426) 21.000
i i | === [ e et Rt ettt btd Rl
- PX, 0N A Y P 51 ) | . " 81 .21 13 32)
TODAY ON | 3.125) 3.125¢ 15.625]) 3.1251 3.125) 25,000} 6.250 40.625] 100.000)
PED SIDE | 12.500) 25.0009 9.091) 16.667] 10,0009 13,333} 1.1 30.233) 15,686}
. S 1.255}) 0.6274 8.62174 0.941) 1.569] 9,412} 2.824) 6. 745 32.000)
t 1- | == | == R Rl | j--- -1- -~
PX, ON t t 3 101 1 24 104 3 3 314
_TODAY ON {-... . [} 9.6771¢ 32.2581 . .. 6,452} 32, 258) 9,677} 9.677F 100,000
OTHR SIDEy 1 75.0091 18.182) | 20,0004 16.6671 16,667} 6.9774 15,1961
i 1.216} 0.608) 8.358] 0.912) 1.520] 9. 118 2.735) 6.534} 31.000)
R Rt smeese- e o~ R 1-mmomee- jom-omme—- | Rt ===
PY ON, 1} ' 12) 1y " 104 5} LY 35}
PED SIDE | 2.857) 1 38.286) 2.857) 2.857) 28.571) 18.286] 14.286§ 100,000}
UsxkNoRN 4 . 12.500f 1 21.818) 1646678 .. 10.000) 16,6671 27,7784 11.628] 17.157)
1 1.3734 0.686) 9.836} 1.029) 1.716) 10.294) 3.088) 7.377}§ 35.000¢
Jommm————- fommmmm——— R ] S e R Dt B ettt |
PX AREA | . 1 ! S1 . 1 | 51 2) 51 21
AUT NOT 14,2864 t 231.8104 4.7624 { 23.819} 9.524¢ 23.810§ 100,000}
ON TODAY | 37.500¢ 1 9.081) 16. 667} ' 8.333) 1. 111 11.628] 10. 294}
. e} 0.824f .. 0.412)} 5.662) 0.6181¢ 1,029 6. 1761 1.853] 4. 4261 21,0001
j-m—mm——=- fomme——- R et |-======- il Eabebe bl fom——- Rt Rttt b Sl Reltetdetdabtd fo====w===]
son B} af 55} ] 10} 601 18} uly 204}

21.078]  100.000]

100.000f 100,000}

43.0%0| 204,000}

e e et e B e e e T B ] Rttt R b LT L EL S S L LY

' % Change

Tests! a2 b e a2 Chi-Square3 with ASP4
Overall (1-9) 21 30 33 42 .10 -5.9%
Middle hours (2,5,8) 19 20 27 28 .00 -0.7%
No-Parking side (1,2,3) 5 11 7 11 C .22 -16.3%
Opposite side (4,5,6) 5 10 13 15 .69 -27.5%
Side unknown (7,8,9) 11 9 13 16 .49 22.7%
Control days (10,11,12)° 5 9 8 7 .30 ~19.4%

1. Numbers, letters refer to Table C-1 N

2.  Frequencies expected to be Jower if ASy parking is associated with fewer accidents.

3.  One degree of freedom, not Yates corrected. Interpret with caution.

4. Negative values show an accident improvement under the ASP regulations.

S. . Should show only random fluctuations.

C-9
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RAW
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RAW
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RAW
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RAW
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RAW
RPR
RPC
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RAW
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RAW
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ERP

RAW
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Table C-8.

Time of Day by ASP Condition and Pedestrian Origin:

Vehicle Not Clearly Entering) Intersection

Other (i.e.,

8:30-~ 10:30- 1 an- 11:30~ 1:30- 2 pn-
e e 7-7:59 8-8:29 10:29 10:59 . . 11:2% 1:29 P4 1259 2:59 sun
et el B e e It Bt { —===t t
AX, ON | 24 59 M 1 34 21y 8y 151 661
TODAY ON | 3.030) 7.5761 16.6€7]) 1.5159¢ 4,545} 31,814} 12,121 22,7271 100.000}
PED SIDE ¢ 11,111 17.857¢ 7.9714 4. 348} 10. 3451 12.727¢ 14,035 12.712) 11.458)
1 2,063 3,208 15,813} 2.6135] 3.323) 18. 9061 6.531) 13.521) 66,000}
R et e e R 1=- == e m——e |- i (R es T 1
AX, Od ¢ 24 " 161 1 2t 161 61 8 581
TODAY ON | 3.4u8} 12.069] 27.586) 1.724) 3.648) 27.5861 10. 345 13,7931  100.000)
OTHR SIDEJ 11,111 25.000) 11.594] 4,3u8}¢ 6.87} 9,697} 10.526) 6.7R)} 10.069]
1 1.8134 2.819¢ 13.096) 2.3164 2.9209 16,615} 5.740}) 11,6821 58.000]
{ e |=m=momne- fommmeeo=- fmmmmmm——- [ - -=-1 B By ]
~AX OM, } ... . 6} ... 61 26) . - kI 61 2N 81 214 103)
PED SIDE | 5.8251 5.825) 25,283 2.913) 5.825} 26.214) 71.767} 20.388{ 100.000)
UNKNOWN ] 33.333f  21.429¢ 18.8a1] 13.043] 20.6901 16.364] 14,035 17.797} 17.882¢
o 1 23,2194 5.0071 24.677) 4,113 94186 29,5051 10,1931 21,1011 103,000
i -1 I==== Rt R e |=mmmm o= Jrmmseme—- jommmmoem fm=mmmmme- ]
AX ARER " 1" 21} S} 2 251 8y 22) 85)
.. BUT ¥OT § .. 1.176} S1.176) . 24,706 S. 8821 2.3531 . 29.4121 9.412] . 25,8821 100.000)
ON TODAY ¢} 54556 3.571) 15,217 21.739) 6.897) 15. 152} 18,035 18,644} 14.757}
| 2,656 %.9321  20.3651 3,394 8.2301  24.349] 8.411y 17.4193) 85.0001
S e e et feeeoen— e B e B fmm=emm--- fmmmmm——- fmmmmme——- f
PX, ON | ' H] 114 3 3 19) Y] 104 524
TODAY ON { | 3.846) 21.154) S. 7694 5.7¢99 36.538) 7.692) 19.2311  100.000)
.. PED_SIDR .} . . _ . .. Ta143) . 7.971) . 13.043) 10. 3451 11,5154 7.018) 8,4754 9.028}
] 1.625] 2.5284 12,458} 2.0761 2.618) 14,8961 S, 146} 10,653} $2.000)
[ Rttt S it Rt =mmm———— == oo | Rttt | Rtatiabaiadeit | Raidand g | Rbetntedabubedeted i
. PX, OR [ I | ) 21 16) 21 . -1 71 4y LAl ] 474
TODAY ON § t %.2551 34,043y 4. 255¢ 10.638¢ 14,8941 8.511 23.404) 100.000¢
OTHR SIDE} | 7.143) 11,594 8.696}) 17.241) 4.242) 7.018) 9.322} 8.160)
e e § . 1a869) L 2,285). 0 11,2600 .. 1.817% 24366} 13.4644 4.651) 9,628] 87.0004
--------- R B B R B At B Rt g
PX ON, { S| u 154 5) 3y 301 19 20} 921
PED SIDE } 5.4135) 4.348) 1643041 S. 4351 .. 3,261) 32,609, 10,870} 21.739] 100.000}
ONKNOWN | 27.17784 14.286| 10.870]  21.739] 10,345} 18.182) 17.504¢ 16.989] 15.972}
] 2.875¢ 44721 22.082¢ 3.674} 4.6329 264 3541 9. 104} 18,8471 92,000}
R L U g bt e e R e DL L L St td Dbt il e - 1=== 1 1 ===}
PX AREA } 2] 1} 22} 3 S| 204 9] 114 73}
BUT NOT | 2.7409 1.3701 30,1374 4,110¢ 6.849) 27.397} 12.3291 15,0681 100.0001
. O TODAY } 11111 . 3571 15.942} 13.063) . 17,2414 12,121} 15.789} 9.1322] 12.674]
i 2.281} 3.549) 17,4909 2.915) 3,675 20.911} 7.224) 14.955]  73.000}
f-=s=memn- 1====-===m= 1-=-==- o Rttty =s-sosoe 1=-meoe- R |----meee- Jmomommme !
-Sus _..___ 3 .. _18) ... ..288 . tagg . . 23 . 294 165} 57} 118} 5761
t 3.125) 4.861 23,958) 3.993) 5.035] 28,6461 9,896} 20.4861 100.000}
{ 100.000] 100,000} 100.000) 100.07%] 199.0103} 100.000( 100.003| 100.000¢ 100.000}
! 18,0001 28,0005 138.0001 21,000} 29,030] 165.000) 57.000} 118,000} 576.000)
fmmmmm—ee R e fm=ssmsme- Jommmooes == jommemmm- e s |
% Change
Tests! a2 b c a2 Chi-Square3 with ASP4

Overall (1-9) 66 97 60 85 .03 -1.8%

Middle hours (2,5,8) } 53 64 42 56 .13 5.0%

No-Parking side (1,2,3) 7 32 16 26 4.04 -46.6%

Opposite side (4,5,6) 24 24 20 16 .25 ~10.7%

Side unknown (7,8,9) 35 41 24 43 1.54 23.0%

Contro! days (10,11,12)5 27 35 26 34 .00 0.4%

1.
2.
3.

5.

Numbers, letters refer to Table C-1
Frequencies expected to be lower if ASP parking is associated with fewer accidents.
One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.
Should show only random fluctuations.

C-10

Interpret with caution.

RAV
RPR
BPC
ERY

RAW
RPR
RPC
ERP

BAN
RPR
BPC
ERP

RAW
BPR
8pC
ERP

RAW
BPR

RPC

1.1:) 4

RAN
RPR
BRPC

BRP.

RAW
RPR
RPC
ERY

BAV
RPR
BPC
ERP

BAv
RPR
RPC
ERP

‘e



Table C-9. Time of Day by ASP Condition and Pedestrian Origin: Other

Intersection Accidents, Vehicle Going Straight Ahead

8:30- 10:30~ M an- 11:30- 1:30- 2 pn-

7-7:59 8-8:29 10: 29 10:59 14:29 1:29 PN 1:59 2:59 sun
] "'?"'“,‘." "‘S?’..‘““ ——— ‘ ".7"‘.'."" - l"" ' '-'-l """""" | '''''' I
AX, ON i 1 3t 51 [ | 141 k7] " 341
TODAY ON | 2,941 8.824 14,7061 1 2.941) 81,176} 8.824) 20.588| 100.000}
-PED SIDE § . __32.500) .. 20.000¢ . 8.1974._._ .. § ..10.000) 16,279} 11.538]) 10,2941 11.9304
' 0.954) 1.789) 7.277| 1.312) 1.193) 10. 2601 3.102) 8.112) 34,0009
! ! pmmmm———-- ! mmepmem————— it b -oe——— e ]
ax, oM .y . . . 21 SI L 1 1" 9 1 24 244
TODAY ON § 1 8.333) 25.000} 4. 167 Ta.167) 37.5009 12.500% 8.333) 100.000}
OTHR SIDE{ | 13.333 9.836] 9,091} 10.000) 10.465] 11.538) 2,941} B.421}
e e b D678 . . 102638 - S.137T1. . 0.9264 ... 0.8821 . T.242% 2. 189¢ . 9.726] 24,000}
] ==1 1 ====i Bl ettt p=--=- Rt 0% Mt |
AX ON, 1 LY) 41 17} 14 2) 149 61 15} 64
PED SYDE | .. 7.813) . 6.2501 . 26.563) . 1.563) . . 3,125) 21.875¢ 9,375¢ 23.438y 100.0001
URKNOUN | 62.500) 26,667 27.869} 9.091) 20.000] 16.2794 23.077) 22.059) 22.4561
| 1.796] 3.368) 13.698) 2.8704 2.246) 19.312} 5.839} 15,2701 68,0004
R Bt o Bt Tt | e e R e R B B Rt |
AX AREA | (] 1 LY} 59 i 94 4) 114 34
BUT NOT | | 1 14,706} 18,706 | 26.6471) 11,7651 32,353)  100.000)
ON TODAY | | 1 81971 45.455(. ... I 10. 865§ 15.1385] 16.176) 11.930]
i 0.958¢ 1.7689) T7.2774 1.312) 1.193} 10. 2601 3.102) 8.112}) 34,0004
- ! == i Sl ettt el o -1 fm==mese- Raattaetd |
-PX, ON | . 1 T R 1" 9t 1 LY 241
TODAY ON | t 8,167 29.167) 1 4.167) 37,5009 4. 167} 20.8331 100.000¢
PED SIDE | 1 6.667} 11.475] 1 10.000) 10.465¢ 3.846) 7.353) 8.48214
- t 0.674) 1.2631 S. 13N 0,926} 0,842 7,242 2.189) 5.726} 2u 000}
oo fmmmeem—- b Rad el - 0 Sttt Rt wme | em———oee S Rttty !
PX, O | 1 1 8) 1] 29 4y 3) 71 261
TODAY ON § 0 3.8461 . 30.7691 3.846) 7.692} 15.385%) . 11.538] 26.923) 100.000)
OTHR SIDEY" ] 6.667) 13.115) 9,091} 20.000) 4.651) 11.538} 10.294) 9.123
1 0.730) 1.368]) 5.565) 1. 004 0.912) 7.846) 2.372y 6.2041 26.000¢
A R ttid hattiiidef Sttt httl It btttsd bititd etettateted Aetbonl Rttt |
PX ON, } 2) 7] 61 2) 1 179 LY] S ] Suj
PED SIDE |} 3.704) 7.407¢ 111114 3,704 1. 852} 31.881, 9.259) .31.48%] 100.000}
~UBKROUN. _§.__25.0001...26.667) _ 9.8361_. 18.182).. .10.0001 19,767} 19,231} 25,000} 18.947]
| 1.5164 2.842) 11.558] 2,084} 1.895) 16. 2951 4.926) 12.884¢ S4. 000|
== ! | === ] ! Rl Rttt Rttt frmmm————n frommomm——
PYX AREA | .0 71 . 1 2 101 1} by 2S|
BUT XOT | ' § 28.0009 8.090]  8.000) 43,0001 4.000) 16.000) 100.000)
0¥ TODAY | ] 1 11.475¢ 9.091} 20.000) 11.628) 3,846} 5.882) 8.772)
e ' 0.702) .. 1.316) . 5.3513 . 0.965) .. 0.8774 7. 5444 2.281) 5.965)  25.0009
t == ol niitl bttt ad bbb tied St Sttt betd Rttt bttt
sun 1 84 15} 611 1y 10| 86} 261 681 2859
i 2.807) 5.2631  21.494) 3. 861 3,529 30.175] 9.123} 23.860) 100.000)
] 100.000)y 100.000} 100,000} 100.000) 1300.000) 100.000§J 1360.000f 100.000§ 100.000]
{ 8.000} 15.0094 61,000} 11,9104 10.000§ 86.000}) 26.000 68.000) 285.000}
- Ammmmme—rers St B et Rt e Sy EEE e i-- f === g e --1

' % Change

Tests! a2 b c a2 Chi-Square3 with ASP4
Overall (1-9) 39 53 30 43 .03 2.6%
Middle hours (2,5,8) 28 37 21 30 .04 3.8%
No-Parking side (1,2,3) 8 18 8 11 .62 -20.4%
Opposite side (4,5,6) S 13 10 9 .56 <20.9%
Side unknown (7,8,9) 22 22 12 23 1.96 36.8%
Control days (10,11,12)° 0 13 8 13 13 11.6%

. Numbers, letters refer to Table C-1

Frequencies expected to be lower if ASP parkmg is associated with fewer accidents.
One degree of freedom, not Yates corrected. Interpret with caution.

Negative values show an accident improvement under the ASP regulations.

. Should show only random fluctuations.

U'-BSA’NH

C-11

RAW
RPR
RPC
ERE

RAM
RPR
RPC
Rer

RAW
RPR
BPC
ERY

RAW
8PR
RPC
ERP

RAW
RPR

ERP



1. Numbers, letters refer to Table C-1 .
2. Frequencies expected to be lower if ASP parking is associated with fewer accidents.
3. One degree of freedom, not Yates corrected. Interpret with caution.
4. Negative values show an accident improvemeént under the ASP regulations.
" 5.  Should show only random fluctuations.

C-12

Table C-10. Time of Day by ASP Condition and Pedestrian Origin: Children
Through Age 12
8:39- 10: 30- 11 A= 11:30- 1:30- 2 pn-
7-7:59 A-8129 10:29 10:59 11:29 1:29 ey 1:59 2:59 son
e el fmm—m——— freoemea {-=--- e ettt l Bttt | el b ol Rl Lottt B
AX, OR § § [ 1] " 29 " 164 [ ¥] 8y 82| mAW
TODAY ON }§ ] 9.524¢ 16.6671 8. 762] 2,381y 38.0959¢ 9.528) 19.0485 100.0003 RPR
PED SIDE | ! 15.385] . 12.9613} 18. 182} T.103¢} 13.008} 11,0629 9.195) 11.798] RPC
1 0.708] 3.0671 6.371 1. 298] 1. 652) t4.511¢ 8,129) 10.2641 82,000} EmP
I === [==-e- e B B B fmmmmmmm—- {-==——m—-- {memmm———— 1
AX, O _ | . 21 1 9 ... 2v 2y 28y 30 T¢ _ S&| RAW
TODAY ON § 3.70n) 9.259} 16.667} 3. 704} 3. 704y 44, 884 $.5561 12,963} 100.600[ RPR
OTHR SIDE} 33,313} 19,231 16.667) 18. 1821 18,286 19.512) 8.571} 8,006} 15. 169} RPC
. ] 0.9101 3,944 84191 1.669] 2. 124y 18.657} - 5.3091 13,197} 54,000} EBRP
frmmm—m—- fommmm—m—— fommmeeaan o= g e et e joemeam——— {mmerme——— oo ———- !
AX OX, ! ] n 81 2) r]] 20} 5| 144 551 RAW
PED SIDZ § ... 1.818} 5,45%]  1u.585) _ _3.636] _ 3.636y _ 36.364} 9.091] 25,855y 100.000f RPR
UNKROUN § 16,667 11.538) 1,815 18. 182 14,2861 16. 2601 13,286 16.092) 15,8089 RPC
1 0.927¢ 4,07 B. IR 1. 6991} 2.163) 19,0031 5.407 13.4848 55.000( ERP
R R ! -] -] il Bt === g {mmm—————- !
AX ARER |} ' ! 24 1 3 99 3 9y 27f RAW
BOT NOT | 1 ] 7.4807} 3.8} 111 33.333 11. 1Y) 33,3334 100.000¢ RPR
.-ON TODAY | _ _ 3,700y 9.091]  _ 21,829 7.317Y R.STT( 10.345]  7.5R4y RPC
1 0.455) 1.972¢ 8,096} 0.83%) 1.062¢ 9.3291 2.658] 6.598¢ 27.000) ERP
== Jmewm————- g R L e ! ) j==== | ! -~
_PX, ON | 1 7] 51 2y 1 121 ooy 16} NG| RAW
TODAY ON § 2.273) 9.091¢ 11,360 8. 505 i 27.273) 9.0911¢ 36.364) 100.0001 RPR
PED SIDE | 16,667 15, 345} 9.259] 18. 182] 1 9,756 11.629¢ 18.391] 12.360( RPC
1 0,742} 3.213y 6.670) _1.360) _ 1,730y  15,202) 9.326]  10.753)  8a.000| ERP
R el ReC e fommmmenae R R g Bttt ol et | e
PX, ONW 1 1 74 1y | 2y 144 3 10} 871 RAW
TODAY ON § . I 143, 8944 23.804) } 8,259 29.787} 6.383) 21.277y 100.000) RPR
OTHR SIDE} ! 26.9234 20.370¢4 ] 18, 2R6 | 11,3824 8.571¢ 11.494¢ 13.202¢{ RPC
] 0.792) 3,433y T. 1299 1. 852) 1.848) 16,239} 8.621} 11.486) 47.000¢) ®R?
SN R tuminiainiel Eetetidetbty | Bl il ittt | Satietebeitated Reinieintetuintudd nteintedntebotd Rendeauhtatind BRI
PX OX, | 1 2 9 1 1} 234 104 10 611 BAW
PED SIDE | 1.639) 3.2791 8,754 1.639) 1.639)  37.70%)  16.393]  22.951] 100.000| RPR
UNKNONN | 16.667) 7.692) 16,6679 9.091] 7.183)  18.699{  28.571] 16,092}  17.135] RPC
] 1.028R} 4,455} 9.253) 1. 885 2.1399) 21.076) 5.997) 18,907 61,000t ERP
R st EECLE DO o Rt B e B B ) e e o
PX AREZA | 11 BT | DR | AT | B B | 95 261 RAW
BUT ®ROT | 3.846} 3.886) 11.538) 3. 846} 11,538 19.231 11.538) 33,615y 100.000) RPR
ON TODAY } 16.667) 3.846) 5.5561 9,091) 21.829) 8,065} 8.571}) 10.345) 7.303) RPC
$ 0.83A] 1.899) 3.984) 0.803) 1.022 8.981) 2.5561 6.354) 26.000| BR?
Jomm oo R R e momemeee- R o 1 ~ 1- |
so i 61 26 5a¢ 11 19 1234 351 A7} 3561 RAW
] 1.685]) 7.3031 0 15,169} - 3.090¢ 3.93) 34.551}) 9.831) 24.438) 100.009|] RPR
] 100.090} 120.000% 100.000) 100.000¢ 100,000} 100.000} 100.000% 100,000} 100.000) RreC
] 6.0} 26,0004 58,0994 1.9 13.0n9) 123.099) 35.700¢4 RT.N0NN) 3%6.0N0) ER?
R R jormem—eae ] -1 ' -=1 s et I -=1
% Change
Tests! al b c a2 Chi-Square3 with ASP4
Overall (1-9) 42 77 41 69 .10 -4.1%
Middle hours (2,5,8) 24 60 25 49 .50 -11.1%
No-Parking side (1,2,3) 13 21 11 16 .04 -4.9%
Opposite side (4,5,6) 16 29 18 19 1.43 -23.1%
Side unknown (7,8,9) 13 27 12 34 .43 17.3%
Control days (10,11,12)% 3 15 5 11 1.00 -35.5%



Table C-11. Time of Day by ASP Condition and Pedestrian Origin: Children
(0-12) in Midblock Accidents
8:30- 10:30- 11 AB- 11:30- 1:30- 2 PR~
7-7:59 8-~R:29 10: 29 10:59 11:29 1:29 PN 1:59 2:59 sSon
—— e e ) - et SO ntent el hteuttiuiyiuiedl hatutebauintntol Rubdadedatuiied bl Rinbetetndid Rebetondebede -1
AX, ON ] t ay 21 " 91 21 5t 25¢
TODAY ON | 1 8.000} 16,0001 8.000) 3.000F 36.0004 8.5004  20.000) 100,000}
PED SIDE | 1 20,000y 16,667}  20,000] B.333]  12.509 9.091]  10.208]  12.838§
] 0.289) 1.284) 2.9951 1. 2644 1,491} 8.9551 2.736} 6.0951 25,000}
fmvmmmmmee jrmmmmm——- B =mmme e foemm————— jemmmmm——— mmmmm———- fmmmem——ae fommm e I
AX, O _} 51 oo SY 2. 18 .3 RS ] B |
TODAY ON | 2.7034 2.7T014 13,5148} 5.805) 5.8051 4R. 649} 8.108{ 13.51y 100.000¢
OTHR SIDE|  50.000} 10,0000 29.833} 20.079] 16.667|  25.299|  13.636] 10.278]  18.818}
] 0.368]) 1. AUt} 8,318} 1. 841} 2,299} 13.254a} a.2509 9.0209 37.000)
frowmm———- fmmmemeeee fomommmmee I-memeane |mmm—————— fommmm Jmmm—m———— |-=mememom fmemmom——— 1
AX ON, ! | 21 29 24 121 21 " 29y
PED SIDE 3 ._ 1 . 6,897} _ 6,A97] __ 6.897| __6.897] 81.379] 6.897] 28,138} 100.000}
UNKROWR | 1 20.000¢ 8.3331 20.000] 16.667)  16.6671 9.0911 18,2861  14.828)
1 0.289] 1,481 3.463} 1. 803 1.731) 11.388}) 3. 174} 7.070¢ 29.000}
————————— R § e e fmmm—————- ! 1--- == el Rt Eh l
AY ARFA | ! 21 1 3 3 214 4y 159
ROT NOT | ' 18,2861 | 21.8297  21.829]  1a.286]  28.571f 100.000]
ON TODAY | ! . 8333 | __25.000) 4. 1674 9.0914 8.1634 6.9651
i 0.139} 0.6974 1.672} 0.697) 0.836] 5.015] 1.532] 3.813) 14.000]
R e B Rt R e Jmmmmm——- e - |-mmeem—— e mmm———
PI, O8N | ] 3 21 1 5) - 9 28]
TODAY ON } 8.167) 8.167) 12.500) 8.333 | 20.833 12.500] 37.500| 100,000}
PED SIDE |  50.0001  10.0001  12.500{  20.000) ! 6.94m)  13.636)  18.367)  11.940)
! 0.2391 1,194} 2.866] 1.1948) 1,833 R.597]) 2,627} S.851] 28,0001
|=-mmmm--- ! ---1 -1 R Bt Bl Rt T fmmmmmm——— {====- -—==
P, ON ¢ ( 51 { 1 81 21 8y 27
TODAY ON |. 1 AAPRART] 18.519} | 3.70a} 29.631} 7.807} 29.630} 100,000}
OTHR SIDE}’ ! 30.0001) 20.8133} | 8.3313) 11,111 9.091¢ 16,327} 13.833
i 0.2694 1,303} 3.220) 1.383) 1.612) 3.672} 2.955) 6.582)  27.0004
B B et Bl e e ey | {---=- R i Dol At ---1
PX ON, | ' 3 1) 1 15) " 7 341
PED SIDZ | i 8.821) 2.981) 2.9%1)  8a.118)  20.5A8]  20.5R8] 100.000|
DNKNOWR | | 12.500] 10,000} 8.333]  20.81)[  31.818)  14.286]  16.915]
i 0.338] 1.692) 4.069) 1.692) 2.0301 12,179 37214 8.289|  38.000|
Rt B B ] Bt E ) EEE ——e————  od R S EYTER S - jmmemenee|
PX AREA | N R | B A2 24 Y . .n 1
BUT NOT | ] 9.0911 t 9.091} 19. 182} 18,1821 9.091¢ 36.364] 100.0001
ON TODAY | 10.900] 1 10.0N0¢ 16.667) 2.778] 4.545) 8.163} 5. 873}
! 0.109] 0.547] 1.313) 0.547) 0.657] 3.940) 1.20a4 2.6821 11,0001
fommmomae R j=mmemmnen I fmmmm e fommmmmae | fmmmeme——e jommmmmee- i
son ] 2) 24 101 121 721 229 891 201}
A | 0.995) . . 8.975f  11.9a0] 8,975} S.970]  35.821 10.945) 20,3781 100,000}
t 100.000} 100.0901 100.n00} 100.1929) 109,000} 113.000) Mmn.007 100.000} 119,000
' 2.0001 10,0001 28,0000  10.000f  12.000] 72.0001 22.000] 49,000} 201.000]
R [=m=mmmaee j===-- 1 --=1 e R (m==mm—- [mommm———- [mmmemmm—— ]
% Change
Tests! a2 b c 42 Chi-Square3 with ASP4

Overall (1-9) 22 51 18 42 .00 0.3%

Middle hours (2,5,8) 11 39 11 28 45 -14.1%

No-Parking side (1,2,3) 12 8 .03 -5.4%

Opposite side (4,5,6) 23 11 1.44 -27.3%

Side unknown (7,8,9) 6 16 23 1.16 46.3%

Control days (10,11,12)3 2 8 2 5 a7 -18.5%

H

.

U““PND—‘

Numbers, letters refer to Table C-1
Frequencies expected to be lower if ASP parking is associated with fewer accidents.
One degree of freedom, not Yates corrected.

Negative values show an accident improvement under the ASP regulations.
. Should show only random fluctuations.

C-13

Interpret with caution.

LY

BRPR
RPC
ERP

31
RPR
RPC
ERP

RAW
RPR
RPC
ERF

RAW
RPR
RPC
ERF

RAW
RPR
RPC
ERP

RAW
RPR
RPC
ERF

RAW
RPR
pPC
ERY

RAV
RPR
RPC
PRP

RAW
RPR
RPC
ERP



Numbers, letters refer to Table C-1

Frequencies expected to be lower if ASP parking is associated with fewer accidents.

One degree of freedom, not Yates corrected. Interpret with caution.

Negative values show an accident improvement under the ASP regulations.

hould show only random fluctuations.

C-14

Table C-12. Time of Day by ASP Condition and Pedestrian Origin: Children
(0-12) with Vehicle Entering Intersection
8:30- 10:30- 1 an- 11: 30~ 1:30~ 2 ea-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 en 1:59 2:59 sun
T e R {=mmmm- i e B e R LD ey |--—=——=- j=--====== 1
AX, ON ] L 1 1 t ] " ! 2] 54
TODAY ON | §  23.000f 20.000) 1 1 20.000j { 90,0001 100.000)
_PED.SIDR | . | . 15.66T71 .. 6.667f_ .. I V.. .5.000] . I 9,524 7. 2061
i 0.145] 0.435] 1.087) 0.072¢ 0.072) 1.449) 0.217} 1.522] 5.000)
] i |-m-me-ne- f--=m-mmoes f--------- Jom-mom e jomeomoans f====ommms f-mmmeee- ]
AX, O §. . 1 1 [ 1 2 1 2 64
TODAY ON |  16.667|  16.667] { 1 I 33.333) { 33.33)) 100.000¢
OTHR SIDE|  50.000]  16.667| 1 i I 10.000} 1 9.52u}| 8.696}
e e . D 1TRY L 025221 . 1,304 0.0871 ... 0.0871 1.73%1 _0.2061} 1, 8264 6.000]
jommmmmoo- f---omooes f-m-mmmmme f---mmmee f=-mmooes j-------e- | 1= | |
AX ON, ] ) | 4y I | 3 " 1" 9
PED SIDE | | I TRTTT 1. 1 33,3331 11,9111 11,1111 100,000
UNKNOWN | t ) 26.667} 1 1 15.000} 33,333 8.762) 13.043}
) 0.261[ 0.7834 1.9571 0. 110} 0. 130§ 2.609] 0.391) 2.739) 9.0009
T e R R g B g Rl R Lt Rk j--- 1-—- 1
AX AREA ] 1 ] [} 11} ] ri) ] 2y 51
BUT KOT | 1 1 {  20.000} | %0.000} { 80.0001 100.000]
-QH TODAY .. [ 1 I 100,091 . i 10,000} { 9.524) T.246)
1 0.145]) 0.435§ 1.087) 0.072} 0.072| 1.449] 0.217) 1.5229 5.000}
R It e el e B { ! e Bt
ex, o .| | " L] B i | 3 1 51 10§
TODAY ON | i 10.000]  10.000}§ i 1t 30.000) { 50.000) 100.000)
PED SIDE | t 16.667) 6.667) ! {  15.000} {  23.810]  4.493)
P | 0.2901 . 0.870) 2.1741 0. 1u5¢ 0.145¢ 2. 8991 0.4135) 3043y 10.000}
R el RO Iy fo=-mm———- =m=m———-- [-=mem———- jm-mmomm-- jommmmen- j==—e- il Rty i
PX, ON i 1 3 4| i 1} ug | 24 149
TODAY ON §. I 21.429)  28.571) 1 7.1431  28.571) i 18.286} 100.000)
OTHR SIDE|. 1 50.0001 26.667] | 100.000)  20.000] | 9.524)  20.290]
| 0.4061 1.217) 3.083) 0.2034 9.203) 4.058] 0.609] 8.261f  14.000)
P-m-memee- j--mmmme- Sf-mmemeoe- fommmmmme- §===-=---- j=----- i R Rt Rt o]
PX ON, | t | 4y | | 4y 1 ey 139
PED SIDR | I I 30.769% | 1 30.769) 7.692]  30.769] 100.000}
ONKNOMN . }. 1 t 26.6671 . i 1 20,0000 33.333] 19,088}  18.841|
' 0.3774 1.130¢ 2.826| 0. 18R] 0.188} 3.768] 0.565] 3.957)  13.000}
et At e B B it e R e |
PX AREA | 1. 1 1 ! i 1] 14 3 7
BUT NOT |  14.286] ! 14,2861 ' | 14.286f  18.286) 42.857{ 100.000]
ON TODAY | $0.000) 1 6.6671 ' 1 5.000) 33.333) 14,2861 10,1459
1 0.203y 0.6099 1.5224 0.1014 0.101) 2.029) 0.304| 2.130) 7.000)
R R f==mm————— === fomm——————- fommm———- | =m=mm——ee jmmm—m——-- jm—m—————- !
sun 1 2) 6 15} 1] 14 20} 3 21} 69
} 2.899) 8.6961  21.739) 1. 449) 1.449]  28.986] 8.3u8]  30.435] 100.000]
{ 100.000; 109.005] 100.000§ 100.000} 100.000f 100.000f 100.000f 100.000§ 100.000}
\ 2.000) 6.000{  15.000) 1.000} 1.000)  22.000} 3.000} 21.000) 69.000{
R R R e e E ST IR BTt fo-m—— - jommemm——- fm= - ——- fm=e—-- =}
% Change
Tests! ‘a2 b ¢ a2 Chi-Square3 with ASP4

Overall (1-9) 7 7 13 13 0.00 0.0%

Middle hours (2,5,8) 5 6 9 11 .00 1.0%

No-Parking side (1,2,3) 2 1 2 .53 70.4%

Opposite side (4,5,6) 1 2 7 .60 -44.9%

Side unknown (7,8,9) 4 4 4 5 .05 11.9%

Control days (10,11,12)° 1 2 12 0.00 0.0%
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Numbers, letters refer to Table C-1
Frequencies expected to be Jower if ASP parking is associated with fewer aceidents.
One degree of freedom, not Yates corrected. )
Negative values show an accident improvement under the ASP regulations.

. Should show only random fluctuations.

C-15

Interpret with caution.

Table C-13. Time of Day by ASP Condition and Pedestrian Origin: Children
(0-12) in Other Intersection Accidents
R: 3N~ 11 AN~ 11:30- 1:30- 2 pa-
T1-7:59 8~8:29 10:29 11:29 1:29 oy 1:59 2:59 Sux
B == -1~ e B B Jmmmmm———— {=mm———e- e
AX, ON \ } 1 24 § 61 24 1" 12y
TODAY oON | 1 8.3331  16.6674 t 50.000f 16.667) 8.3331 100.000§
PED SIDE ¢ ] 10.0001% 13.333) } 19,1355} 20,0001 5. 8821 13.953)
] 0.279) 1.395) 2.791¢ N. 142} 4.326¢ 1. 1951 2.3172y 12,1204
(R e et T e -mmmm e fommmmm—me {-mome e fmmmem———- frmmmm e 1
AX, OF 1 .3 3 I 8y I . n
TODAY O® ) 1 27.273}% 36,3604} [} 36,364y 1 ] 100.000¢
OTHR SIDE) { 30.000¢% 26.667]| ] 12.901 [] ] 12.791}
1 0.2561 1.279} 1.919} 9.128) 3.965) 1.279¢ 2.1749} 11.000}
R R R fomem - R e o e fmmmmm e
AX ON, 1 1 1 21 ! 1] 21 61 174
. BED SIDE { . 5,882} 5.8821 11,765 Y 29.124 11,7651 35.2944% 100,000}
ANKROWN ) 50.000) 10.0201% 13.333 l} 16. 129} 20,000} 35.2949) 19.767¢
1 0. 395} 1.977) 2.965 0.198} 6. 128) 1.9771 3.369) 17,0991
e R e e {--—----—- f=-=-=-=-== ommememee R
AT AREA | | ) ! | 4y 14 3 81
BOT NOT | 1 1 1 { 50.000]  12.5001  37.5000 100.000]
OF TODAY | ] ) I P 1. 12,903 10,0000 17.647| 9.302)
1 0. 186} 0.930] 1.395§ 0.093| 2.894] 0.9309 1.581] 8.090]
| -1 -=-} il R E e R Jmmmmmmmme ! i 1
PX, ONW 1 \ 21 11 [ ay 1 .2 10}
TODAY ON | | 20,0009 10.000¢ ] 40.000) 10,0001 20,0001 100.000]
PED SIDYE |} H 20,0004 6.66T} } 12.30) 10.997¢ 11,765} 11.628}
- . 1 0.2331 1.163] 1,744y 0.116] 3.605} 1.6y 1.977) 10.000)
pomm e R ot Rttt R Jrmmm e 1-=mmmme e R jromm———e- 1
°Y, OF | | ] 2] ! 29 14 1 61
TODAY ON.} 1 %6.667) 33,33 1 33.333)  16.667| 1 100.000]
OTHR SIDE) [} 10.099} 13.333) ] 6.452) 1M.200) ] 6.977%
] 0. 140} 0.6981 1.0u7} 0.070¢ 2,163} 0.6949) 1. 186} 6.000})
P L fmmmmm e I {==--====- 1---=——-=~= (=mmmmmm- {=m=mm—m—- R it |
PX ON, | 1 2] 21 ! 1] 29 3y 14
PED SIDE ) 7.4 18,2861 18,2861 1 28,571y ta,. 2869 21.6829} 100.020¢%
UNKRORN | 50,000 20,000) 13. 313} ! 12.90 20.0001 17.647) 16.279}¢
! 0.326} 1.628) 2,442y 1. 163} 5.70474 1.629% 2.767% 19,009}
I pomemmmmee fommmmm - e R fommem e e fommmm e 1
PX AREA |} § . 1 . 24 ) ) 2y 1" 21 R 81
RUT WOT | | ! 25.0001  12.560] ~ 25.000] 12.500]  25.000] 100.000]
ON TODAY |} } ] 13.3y 1I.91%0] 6.852]) 10.000)y 11.7651 9, 3021
i 0.186] 0.9130) 1.395]) n.193] 2.8R4 0.9399 1.581} 8.009)
e fossmmmee foomemom—— R e e R fommmmmmee 1
sun [} 2) 104 151 1) 31} M} 17 86t
] 2.326]) 11.628] 17.4482] 1.163) 36.0u47y 11.629¢ 19,7674 100.0001
1 101,01} 100.009]) 100,090 199,379} 107.312¢ 109.009} 190.0004 190.000%
f 2.0009 10.000) 15.0007) 1.000) 31.0009 10.0001 17.000% 86,0001
R R R jmmmmm———— {mmmmmm e fommm e [=mm - jmmemm——-- 1
% Change
Tests! a2 b c a? Chi-Square3 with ASP4
Overall (1-9) 13 19 10 14 .01 -2.0%
Middle hours (2,5,8) 8 15 5 10 .01 2.9%
No~Parking side (1,2,3) 3 3 .22 -19.3%
Opposite side (4,5,6) 7 3 .30 34.9%
Side unknown (7,8,9) 3 4 .22 -20.2%
Control days (10,11,12)° 0 5 2 4 2.04 -51.9%
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Table C-14. Time of Day by ASP Condition and Pedestrian Origin: All
Accidents with Parked Vehicles Cited
A3 30~ 10: 30~ 1 AN- 11:30~ 1:30- 2 pu-
7-7:59 8-8:29 10329 10:59 11:29 1229 en 1:59 2:59 SUN
B Rt ol Rt prm—————ee R Il bl g R i Bttt J - ~-=]
AXY, ON |} 1 " 4] 2} 21 13§ . 104 36}
TODAY ON § ‘ 2,778| 11,1114 5.556} 5.556] 36,1114 11,111 27.778F 100.0004
PED SIDE } .. ... 1. . 6.250) 9.5244 1. 111) 11.765) 11,9274 14,2861 12,3461 11,392)
! 0.570} 1.823) 4.785¢ 2.051} 1.937¢ 12. 418} 3.190} 9.228)  36.000)
Y Attt et SR Rttty == fommmmmomm - B e B
. AX, OH ] 1 H 81 21 31 20¢ LY 14) 561
TODAY ON | '5.357] 1.7861  14.286] 3.571} 5.3571 35.7144 B.929|  25.000§ 100.000}
OTHR SIDE|  60.000} 6.2501 19,048 11,111} 17.647) 18, 349} 17.857} 17,284} 17,7221
e e} .._D.B8S} .. . 2.B15]) 7.443) “4-1.1901*ﬂw 3.0134 19. 3161 0.962| 1#-35“| 56,9009
e et fommm——— f——-m—- Rl Bttt §--=m—-==- jmmmem———- R et Rt )
AX oM, 1 59 51 | 21 1y 4y a| Y
. PED SIDE | .. 2.500] 12.500¢ 12.509] 10,0001 . _S.000) 27,590t 10.009] 27.000f 100.000]
UNKNOWN | 20.000f  31.250¢ 11,9051 22.2224 11,765} 10.092¢ 14,286} 9.877) 12. 658}
i 0.633) 2.025) 5.316] 2.218) 2.152) 13.797] 3.544) 10.253f &0.000)
S IR LT L e et e | Rttrdrdosiobintegl Sededudobutntubedl B | R -]-= 1 [
AX AREA | { 1 24 H a4 10¢ 34 8¢ 291
BUT NOT | i 3. 468} 6.897¢ 3.448) 13.793}  34.4R1 10.345)  27.586( 100.0001
.OX TODAY |. . b, 6.2508 4.7621 95961 23.529 9, 174} 10,714 9.877¢ 9. 177}
i 0.459] 1.4684 3.8541 1.6521 1. 560; 10.003) 2. 570| 7. u3u| 29.000}
- -1 S B f==m=ome- e Bt R et s =====t
-.PY, oM .} _ B T 1 . 2) - 3 . l 13 3| 'll 379
TODAY ON | 2.703) 5. 405 5.405] 8.108] | 35.135% 8.108} 35.135) 100.000)
PED SIDE |  20.0001 12,500} 4.7621 16.6674 i 11.927) 10,714} 16.049) 11.709)
1 0.585§ 1.873¢ 4,918} 2. 1081 1.991) 12 7631 3.274} 9.4864F 37,0004
T Bt B el I ol Rt e e o0 et ety ]
PX, O | t 41 13) . 14 21 13y 1 11§ 4s]
~TODAY ON ... .} B8.889} 28.889]) 222220 . 4.844) 28,889) 2,2224 20,4441 100.000)
OTHE SIDE|” 1 25.000]  30.952% 5.556] 11.765} 11.927¢ 3,571} 13.580 14,241}
i 0.712} 2.278) 5,981} 2.563} 2,421 15.522¢ 3.987} 11.535)  45.000}
: R B et B B o eve——— fmmmm - |-==-==-=- jom=mmomn- === mommme t----- --—=
PX ON, | ] 1 6} 3 14 21 519 ’ 8y L1 ]
PED SIDE | 1 t 13.6361 6.818] 2273 47.727, 11,3644 18.182)] 100.000}
~DMENORN _ }._ ... . {. . t 14.286) . 16,6671 . _5.882) . 19,266] 17,857 9,8771  13.9241
| 0.696] 2.228) 5,8484 2.5061 2.367) 15,177} 3.899) 11.278) 44,000}
Rt R fom-omeo- f==mm———es fomme oo J-m-mmomes jommmomme- jommom s fommmmmoes ]
. PX AREA ..} _. } 21 21 2] 3 8) 3] 91 29]
BUT NOT | { 6.897} 6.897] 6.897] 10.345)  27.586} 19.345) 31.034)  100.000}
OH TODAY | § 12,500} 4.7621 11,111 17.647) 7.339) 10.714) 11,111 9.177}
- o b~ D.859) .  1.4681 3. 8541 1.6521 1.560% 10,003y 2.570¢ 7.434(  29.000¢
fr=——ome-- jm=mmm——-- fr=momm—— |-e=———n- foooomme- fmm-mm——-- R I e I
sun 1 Sy 164 42y 184 17 109¢ 28 81} 36t
o 1.5821 5.2631 13.291) 5.696]| 5.380) 4. 494 8.861] 25.633) 100,000}
i 100.000}; 100.000] 100.000| 100.990] 199.030} 100.000} 190.009] 100.009) 100.010}
I $.000} 16,0001  42.000) 18.000f  17.000§ 109.0004 28.000f§ 81,0007 316.0001
BN R niciett e Fddabbebdeded === fababied hirdai s S R bedd | bttt | Rt | Rl f===== ===
% Change
Tests! aZ b c a2 Chi-Square3 with ASP4

Overall (1-9) 32 64 34 59 .22 -6.8%

Middle hours (2,5,8) 17 44 21 47 .14 -7.4%

No-Parking side (1,2,3) 7 18 7 16 .07 -7.9%

Opposite side (4,5,6) 11 28 18 16 4.64 -40.6%

Side unknown (7,8,9) 14 17 9 27 3.00 57.4%

Control days (10,11,12)° 4 1 6 14 -67 -27.4%

U'-bstl-‘

Numbers, letters refer to Table C-1
Frequenc:es expected to be lower if ASP parking is associated with fewer accidents.
One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.

. Should show only random fluctuations.

C-16

Interpret with caution.
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Numbers, letters refer to Table C-1
Frequencies expected to be lower if ASP parking is assocxated with fewer aceidents.
One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.
. Should show only random fluctuations.

C-17

Interpret with caution.

Table C-15. Time of Day by ASP Condition and Pedestrian Origin: Midblock
Accidents and Parked Vehicles Cited
8:)0- 10:30~ 11 An- 11:30- t:30- Z en-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 pM 1:59 2:59 sun
- T | Beeihabedtt ot Bntukiniuieidedet | Eaiadaitdrtedd | Rlaieheth S j-=—=——-- fommmem—— | Aniadatababsinda jmm—————t
AX, OX ¢ { 14 ay 23 14 104 2 64 26|
TODAY ON } 1 3. 846} 15.3851 7.692] 3.846) 38.462] 7.692¢ 23.077F  100.000}
PED SIDE }§ 1 6.667) 12.500) 1245004 9.091) 10,638 8.6964 9.836} 10, 1564
1 0.406} 1. 5234 3.2501 1,625} .17y 9.547} 2,336} 6.195] 26.0004
foommmmoes )=-m-om-es o= frmmmmmn Rt p---m-oae 1-- {---- === -===1
AX, ON ] 2] 1 21 21 21 18] U] 12) un)
TODAY ON | 8.1671 2,083 14,583 8,167} 8.167F  37.500¢ 8.3334 25.010( 100.000}
OTHR SIDE]  50.000}y 6.667] 21,875} 12.5004 18,182} 19, 149 17,3914 19.672¢ 18.750¢
R | 0.7504 2.813 6.000} 3,099} 2,063} 17.625} 4.313) 11.438)  #8.000;
|===mm=oe- iy === jommm————- f=mmmm———— f=wsmmmme R Bty pommmmomes ]
AX ON, 1 19 4y 3 4) 1 114 4 64 34
PED SIDE § 2.941) 11.7654 8,824} 11,7654 2,941y 32,3534 11.765) 17.647F 100,003}
UNKNOWN |  25.000) 26.667} 9.3759 25,000] 9,0%1) 11,702} 17.3914 9.836] 13,281}
1 0.531 1.992) 4.250} 2.125) 14614 12,484 3.055) 8.102)  35.000}
SOURETE Biar il St e R f=z-—--m-- foommmm e jommm—e- R Rttt frommm e }
AX ARBA | f n 2y 1 3 81 3 51 23
BUT NOT ¢ { 3,348 8.696} 4,368 13.043) 3a.783) 13.043) 21.739}F  100.000]
OM TODAY | . t 6.667] 642501 6.2501 27,273} 8,511} 13.043) 8.197} 8,984
1 0.359} 1. 348} 2.875) t.438y 0.988) B.U44SY 2.066] 5.480) 23. ooo;
- 1 === =m——mne jmmmomen oo pmmmmm——— |- Jomomeme
X, O% .} 1 2 2} 2 ] 11 3 91 30!
TODAY ON § 3.3334 6.667) 6.667) 6.667] I 36,667} 10.000} 30.0004 100.000}
PED SIDE §  25.000) 13.333) 6.2501 12,500} 1 11.702) 13,061} 14,754} 11.719})
- 0.469¢ 1. 758} 3.7501 1. 8751 1.2891 11.016] 2,695 7, 1481 30,0001
f=ommemee ==ommmee §om-mmme- |-m=m=om-- fmomommems poommoo e pmemsme [====mome- jmmm=man- ]
PX, ON ¢ ' uy 94 t 14 114 14 11} 374
. TODAY ON §- . -10.8113 . 24.324) PR I 2.703} 29.730} 2.703) 29,73%) 100,000}
OTHR SIDE) i 26,667} 28.125) | 9.091y 11.702) ¥, 308} 18.032) 14,453
\ 0.578) 2,168} 4.6254 2.313) 1.590} 13.5686% 3,324} 8.816}) 37.000}4
PNEEEE Rttty o= | -mmmm e jmmmmm o Jmwmm = jrmmmmm—es J=m=mmm—a- f=mmmm———— fromomem-s !
PY ON, ] | | 3 3} " 19} (7] Y 364
PED SIDE ¢ 1 1 8.3334 8.3331 2.778)  S52.718} 11,111 16.667) 100,000}
- DAKNONN § - | B ] 9.3751 . 18.750] _ 9.0911 20,213} 17,391} 9,836} 18,063}
i 0.563) 2,199} 4.500 2.2501 1.547) 13.219) 3.234) 8.578) 36.000)
j=----mmee foommommm ekt f-o=o=moe fmm-mmoome R fommmmee it Rt !
PXY AREA |} 1 29 21 2! 2] 6] 2q 6] 221
BUT NOT | 4 9,391} 9.091} 9.091} 9.0691)  27.2734 3.091} 27.273} 100,000}
ON TODAY § 1 13,333} 6.250) 12.5001 18. 142} 6.383] 8.696] 9.836} 8.95941
e d 0.3484¢ 1.289] 2.150) 1.3751 . 0.9451 8,078} 1.977) 5.2424 22.000}
|==mmeene- fommmmeas (==mmmoees powosmm e fmmmm - frmoommoa fomommonm- ke SO08 Rt ]
sun 1 4y 159 329 161 11} 94 23 61] 2561}
i 1.563) 5.859) 12,91} 6.2571 4,297 36.719] 8.9K4} 23.828] 170.0004
{ 100.000f 100.000¢ 100.000) 100.000{ 100.000F 100.000¢7 100.000f 100.000f 100.000¢
{ %.000] 15, 000| 32.000} 16.000) 11.0004  94.000) 23,0001 61.000) 256,000
| Rt Rt o e jrmem—e— - | ettt S I bt jrmme————- et | e }
i % Change
Tests] a2 b ¢ g2 Chi-Square3 with ASP4
Overall (1-9) 28 53 25 51 .05 3.7%
Middle hours (2,5,8) 14 39 14 41 .01 2.6%
No-Parking side (1,2,3) 7 13 6 14 a1 11.8%
Opposite side (4,5,6) 10 24 13 13 2.64 -34.1%
Side unknown (7,8,9) 11 16 6 24 2.92 63.2%
Control days (10,11,12)° 4 14 6 10 .95 -31.4%
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Table C-16. Time of Day by ASP Condition and Pedestrian Origin: All Accidents,
Parked Vehicles Not Cited but Possible
8230~ 10:30- 11 An- 11:30- 1:30- 2 py-
7-7:59 8~8:29 10229 10:59 11:29 1229 ex 1:59 2:59 sun
.. B ey R i Bt j==mm———- f==-mm—=- R !
AX, ON 1 ) 21 4 2] 3t 10} 21 14 24| RAW
TODAY ON } ] B. 333} 16.567) B.333 12,500} 81.667) 8.333} 4. 167§ 100.000} RPR
PED SIDE 3§ .. I 10.000% 4844} 10.526) 15.0001 Tablu} 8,651 11,2204 S.742t RPC
1 0.746) 1.148¢ 5.167) 1.091} 1.148) 7.522) 2.469] §.708§  2u.000§ ERP
e fmmmm——— P=mm— - ! -1 R ket |~=mmmm——— |===-==~-- R 1
Ax, ON f. 24 1] 71 2 1 9) 2] uy 27] RAW
TODAY ON | 7,407 3.704)  25.926) 7.407) ) 33,33y 7.807)  14.835) 100.000] RPR
OTHR SIDE|  15.385§ 5.000] 7.7781  10.526] 1 6.870] 4.651) 4.878) 6.459| RPC
..... e e o e— 0aB40) .. 1.292y 5.813) 1.227} 1.2921 8.4621 2.778¢ 5.2971 27,0001 ERP
- - 1--— -1-- —--je-mm———-- f=mm————e- |===mmmm-- jmmmmm——- [-=msmme—— !
AY ON, i 3 Y] 221 LY 61 304 11 19} 101 RAW
PED SIDE .. 2,970} 4.950) 21,782} 4,950} S, 94 1} 29,7073 10,891} 18.812) 100,000§ BPR
UNKNOWE |  23.077]  25.000¢  24.444]  26.316]  30.000¢  22.903f  25.581F  23.17%]  24.163) ReC
1 3.181 4.833]  21.7464 4,591 4.833]  31.653]  10.390]  19.813] 101.000} ERP
R Dl Lt =D Bt ‘- -—- -t i Rt B 1 -1
AT ARBA | 1 1 12} uy 4) 20) Y] 159 60| BAW
BUOT BOT |} 1.667) 1.667} 20,0004 6.667) 6.667) 33.33) 5.000}) 25.000) 100.000) RPR
OB TODAY §_.. T.692} . 5.000f  13.333]  21.0531 . 20.009]  15,267] 6.9771 18,2931  V4,354] RPC
1 1.866) 2.8711 12,919 2.727} 2.871)  18.804] 6.172] 11.770§  60.000| ER?
et e R Rt B R mm—mm—-- J=—=———-=]|
PX, O ..§. . N | . ) Y 8} . 11 . 1" 91 . ey 121 361 BAW
TODAY ON | 1 2.7781  22.222] 2.778| 2.778]  25.0004  11.111)  33.333] 100.000f RPR
PED SIDE | t 5.000¢ 8. 889 5.263] 5.000] 6.870] 9.302)  V4.634f 8.612) BPC
1 1.120 1.722} 7.791) 1.636] 1.7221 11,282y 3,703 7.0621  36.000] ERP
i -1 f—————= === {=-mm----- fmmm——-- = {-=-=-m=-- foomm———- I
PY, ON i 1 4y 11y 1" 1 13} 3) 81 81) BAW
-- TODAY OM p._.. ... 4. - 927560 . 26.B29) . 2.839) __ 2.439} 31.707) T7.317) 19.512) 100,000 RpE
OTUR SIDE} | 20.000p 12,2224 5.263] 5.099] 9.924§ 6.977] 9.756] 9.809] RPC
{ 1.275]) 1.962} 8.8281 T1. 864} 1.962% 12. 8491 4.218) 8.043) 41,0001 ERPF
R B |=--=====- jm=mmm——-- |=mm=mrmm= o mm———e |-==----= Jommm——aoe 1
eX ON, [} 2y S) 15¢ 1) 1 29) T4 Al 88) RAW
PED SIDE | 2.273§ 5.682]  17.005] 1.136) 1.136)  32.955]  15.909)  23.864} 100.000] RPR
. OEKNORM._.§ _ . 15.385) . 25.000] .. 16.667] 5.2631 5.000f 22.137]  32.558]  25.610] 21,053} BPC
1 2,737 a.21V1) 18,947 4.000] 4211 27.579) 9.0531  17.2631  88,000] ERF
I- e bt e |== === ~==-=m=-- |====m———- fmmmm—m—e |me=mm—-- == mm—e 1
PX AREA |} Sl 14 114 3 Y] 11} 4y 21 ulj Raw
BUT ¥OT | 12.195) 2.439}) 26.829) 7.317¢ 9,.7561% 26.829) 9.7561 4,878§ 100.000) RPR
ON TODAY | 38,462} 5.000) 12,2224 15. 789} 23,0034 8.397}§ 9.302 2.%39] 9.829) BPC
e ... 12215} 1.9621 8.68281 1. 8641 1.9620 12,849 ¥, 2181 8.043}  41.000] ERP
jmmm—————— (=== R R Tt Jmmmm———e- fom - fommm (-=—=====- fo--~-—m-- 1
sSun ] 134 2019 501 194 2010 131} W3y B2} 418 RAW
. 1 3.1 4,785}  21.531§ ¥, 5u5) 4.785]  31.340)  10.287]  19.617} 100.000| RPR
] 100.000¢ 100,000} 100.900¢4 100.000) 190.030} 100.000] 100.000} 197.000) 120.000) RPC
1 13.000) 20.000% 90,000} 19.0009 20.000¢ 131.000¢ 43.000% 82.000) 818.000( BRP
B bt e R R et J==mmmm--- bmmmmm - |m==m———-- j-m------- R [
' . % Change
Tests! &2 b e a2 Chi-Square3 with ASP4
Overall (1-9) 50 73 47 75 .12 4.5%
Middle hours (2,5,8) 33 49 34 51 .00 0.5%
No-Parking side (1,2,3) 8 15 10 14 .24 -13.8%
Opposite side (4,5,6) 10 11 16 17 .00 -1.7%
Side unknown (7,8,9) 32 47 21 44 1.03 18.2%
Control days (10,11,12)° 17 21 15 19 .24 -10.3%

1. Numbers, letters refer to Table C-1 :
. Frequencies expected to be lower if ASP perking is associated with fewer accidents,

2
3.  One degree of freedom, not Yates corrected. Interpret with caution.

4. Negative values show an accident improvement under the ASP regulations.
5. Should show only random fluctuations.

C-18

S



Table C-

AX,
TODAY ©
PED SID

AX, ON
TODAY O
OTHR SI

AX ON,
PED SID
CHKNOWN

AX AREA
BUT NOT
0¥ TODA

- -PX, . 0N
TODAY O
PED SID

PX, ON
—-TO0DAY O
OTHR SI

PX ON,
PED SID
_UKKNONS

- PX AREA
BUT ®OT
O¥ TODA

Sun

on

.

O"anJMH

One degree of freedom, not Yates corrected.
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Interpret with caution,

Negative values show an accident improvement under the ASP regulstions.
. Should show only random fluctuations.

17. Time of Day by ASP Condition and Pedestrian Origin: Midblock
Accidents, Parked Vehicles Not Cited but Possible
8:10- 10:30- 11 AN- 11:30~ 1:30- 2 en-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 Py 1:59 2:59 suy
R e R fommmm—om— f=mmmemmen | | Jommmm———— Jmm e e I
1 t 1 3| 1 1 ] 1 1 11
N 1 I 27.213) 9.091) 9.091) 36. 364) 9,091} 9.0934 100,060}
B - . 0. ' 8.3331  12.500} 9.091] 7.692} §.545) 2,857 6,286]
1 0.189} 0.503¢ 2,263} 0.503) 0.6914 3.269) 1.383} 2.2004 11,060}
R fmmmmems | ===m===m= J=mmm———a- fo=mmme- R e fommmmeme- e e == -==i
1 1 1 4l 1 i 3} 2) 4| 141
N} 1 7.143) 28.571} 1 i 21,429 14.286) 28,571 100,000}
DE] 1 12.5001 11111 ) t 5,769} 9,091 11,429 8.000)
-1 . .0.240} 0.6401 . 2.8804 0,640} 0,880 4,160] 1.760} 2,800} 15, 000|
=== [-===m-es Jmmmm e f == f=mmmomem- f-----emes R P I =mmmmmeee i
L] i) 21 S| 1 4y 104 81 374
B} 2.793} 5. 425} 13.514}) 8,108} 19,811} 27.027) 1o.n11| 21,6225 100,002}
i 33.333) 25.000) 13,8894 37,5004 36. 364} 19.231} 18. 1821 22,857 21.143)
{ 0.634% 1.691} T.6114 1. 691} 2.3261% 10.994} 8.651) T.“OO! 37.000%
emmmrmese e e e | e——————— fommemssoe [momemmm s e Jmmmm———- mmmmm———— [=~---- -~
] 1 1 99 2 3t 61 2} b 28}
1 3.571 1 32,143y 7,143y 10,714} 21,429 7,143} 17.857) 100,000}
Y ). 33133 29.00014 25,000} 27,273 ¥1.5384 9.191} 14,2861 16,000}
] 0.880] 1.280% S.760) 1.280) 1.760} 8. 320) 3.520% 5.600} 20.000¢
fo-mmmees |=mmmmee=s =ommmm—- R Bt B Rt fomomm N At -~
B RSN 1 L]} . - 1 41 3 4 16 ¢
N} \ I 25.900] 6.259] 1 25.000} 18.750] 25.000) 100.000%
E t 1111 12,509 7.692} 13.636] 11,429 9,143
- ) -B.2T4) 0.731} 3.291 0.731}) 1. 0061 8,754 2,011 3,200} 16,000}
[=-======- {-==-= I fom=mmes |m=-===sn- g------o-- f=-mme-s fom o fommmm e i
[ | 2t 2y i | ) " 4 16
| S TP | 12.5004 12.500¢ S S B 43,750} 6,250} 25,000} 310¢.000)
DE| *° i 25,000 5.5561 1 | 13.462) 4.545) 1|.u29| 3,143}
{ 0.274a4 0.7311 J.291 0.7344 1.0061 4,754 2.0t 3.200¢ 16. 000;
e R o B e Rttt R f==--- B e !
| I 24 61 [ 1 129 84 . 9| 374
E1 ] S. 4051 16.216) ] i 32.41324 21.622] 24,3244 100.0009
e § e 3 - 25.000)8 .. 16.667) TR I \ 23,077y 36,364} 25.7 14} 21,143}
1 0.634} 1.691} 7.611)§ 1.691§ 2,326} 10.9941 8,651} 7400} 37,060}
R et e Bl Bt fommes- Rt Rt A R e ol
| 1 31 n 1" 31 61 1 i 16
] 6.250) 6.259) 18,750} 6.25)} 1R.750} 37.500] 6.250} ! 100.000}
Y | 33.33 12.53) 8.331) 12.5001¢ 27,271} 11. 538} 4.545¢ 9,143}
cd 02278} .. 0.T31) .. 3.291}) 0.731) 1.0061¢ 4,754) 2.011y 3.2004 16.000]
] { Uttt f=m=mm - f-mmmmme- f=mmmmmoe- fmmmmm e Jmmmm=mee fromemmems ]
] 3} 84 36 8 114 521 224 35§ 175¢
] 1.714]) 4.571) 205714 4,571} 6,2361 29,7V 12.5714 20.090F  100.100}
I 100.090) 102.009} 100.000) 100.000} 100.000) 100.000| 100.000f 100.000) 100.000%
t 3.000¢ 8.000]  36.000 8.100) 11,000} 2.0009 22. oooq 35,0001 175.200}
t-----= e R {--=-=---- R St Rt e R i R Attt jrmmmm- :
% Change
Tests! a? b c d2 Chi-Square3 with ASP4
Overall (1-9) 19 29 17 35 .51 16.3%
Middle hours (2,5,8) 12 17 12 23 .34 16.9%
No-Parking side (1,2,3) 4 .01 ~3.5%
Opposite side (4,5,6) .63 42.3%
Side unknown (7,8,9) 10 18 20 .33 17.5%
Control days (10,11,12)° 11 1 5 8 44 24.9%
. Numbers, letters refer to Table C-1
. Freguencies expected to be lower if ASP parking is associated with fewer accidents.

RAYW
RPR
RPC
ERF

RAW
RPR
RPC
EEP

RAY
RPR
BPC
ERE

RAW
RPR
BPC
RBY

BAYW
RPR
BPC
1 1:3 4

BAW
BPR
BPC
ERP

RAW
RPR
RPC
EBF

RAW
BRPR
8pC
[ 4:3 4

RAR
RPR
BPC
ERY



Table C-18. Time of Day by ASP Condition and Pedestrian Origin: Vehicle
Entering Intersection and Parked Vehicles Not Cited but Possible
8:30- 10:30~ 17 an- 11:30- 1:30- 2 pn~
7-7:59 8-8:29 10:29 10:59 11:29 1:29 pA 1:59 2:59 sun
N R s sl EE LDy BRI o e |===rmm———- I |mmmemmeem e jommmm———- ]
AX, ON § t 2y 1) 1 2 6] t | 13
TODAY ON { ¢ 15. 3851 7.692) 7.692) 15,385 46,154} 7.692) ! 100.000
PED.SIDE | .. i 40.000) . 3.1251 11.111}  50,.010] 13.636] 9.091) 1 10.000)
1 0.600] 0.5001 3.200) 0.9001 0.400} 4.400] 1.100} 1.900] 13.000]
foeommon pm=os-- e R jo-=--o o fo-m-meos Jommmmes el Rty |==mmm———s i
1, O | B 2y I 3y 21 1 51 I 1 12}
TODAY ON } 16.667) | 25.000] 16.667} I 41,6671 1 i 100.000}
OTHR SIDE| 33,333} { 9.3751  22.2224 1 11,364} 1 i 9.231)
—_— 4-— 0.55M) .. 0.4621 . 2.958) _ 0.831 .. 0.359 4,062 1. 0151 1. 754 12.000]
R j=-==-- Rl el B frmomm——— jmm-mmmm fm=m==omes fmmem———- === ====i
AX 0N, i | ! 61 L ! 61 2] il 164
PED SIDE | - i 37.5004 6,259) . 1 37.5004 12,5001 6.250]1 100.000}
GEKNOWN | 18.750F  11.111} ! 13.636) 18. 1824 5.263} 12.308)
f 0.738} 0.615) 3,938y 1. 1084 0.8492} S.815] 1.354) 2.338) 16.0001
S bt o D Rkl R it Bttt ll Bttt = ——— jrm———- Rl Sttt |
AX ARER | ' t 1} 14 t 81 1§ 81 15§
BUT NOT ) 1 ' 6.667} 6.667} ) 53.33N 6.667] 26,6671 100.000
- QN _TODAY |. . o | 3.1250 11,1113 ] 18.182] 9.091]  21.95)3) 11.518]
| 0.692) 0.5 3.692) 1.038% 0.4624 $.077} 1.269¢ 2.192} 15.000¢
ettt | ===t B Rt 1= === 1=== =1
. .PX, ON. _ 3. .._}§ . 1. 31 R B 11 51 1 81 19}
TODAY ON § 1 5.263) 15.789) | 5.2631  26.3161 $.263f 42,105} 100,000}
PED SIDE | t  20.000¢ 9.3751 1 25.000) 11,364} 9.091)  42.105¢ 18.615)
1 0.8717} 0.731 4.677¢ 1. 3151 0,585 6,431] 1.608] 2.777} 19.000}
! - P ommmmmaee e memmemme— J===eomoes f==emmme- f-=--momee ===y
PX, ON | | 2) 9¢ 1 1 6) 2) 2 23)
..... TODAY ON | _, .. 1. ... Bab96} 39.1301 §.3481 . _ 4.348} . 26,0871 8,696} 8,6961 100,000¢
OTHE SIDE| | 80.000}  2R.125) 11,111} 25.0)9) 13.63b) 18,182 10.526¢ 17.692)
1 1,062} 0.885) 5.662 1.592) 0.708¢ 7.785] 1.946] 3,362 23.0004
- SR R ey R il Rt [-==m=mee- J=mmmmm——— R i somm - === !
PX oON, ' 1 1 4| 1 t ) 3) 3} 17}
PED SIDE ) 5.882) | 23.5291 5, 8821 [} 29.412} 17.647) 17.6471 100.000
CUNKRORN . ) ___16.667). .. b - 12.5008 __tva1Nyy 1 11,3641 27,273} 15,7899 13,077}
! 0.785} 0.654| 4.185¢ 1.177) 0.523} 5.754]) 1.438) 2.485 17.000}
s R I -==-= R R I--mmmeee- R I--amemen- fo=-mmme- foomomoo- ]
.PY ABEA _ | 3 | 51 2 ) 3t 1 1 15§
BUT NOT §  20.000} 1 33.333)  13.33)) | 20,0009 6.667) 6.667( 100.000)
O¥ TODAY |  50.000% t 15.625)  22.222) | 6.818] 9.091) 5.263} 11.538)
— -3 - ..0.8932) 0.5771 J. 6924 1. 0381 0,462} 5,077 1.269} 2.192} 15.9001
g b= f===--- ot 1--m-mso-- R Jmem—m-mee o frmmmmam—- ]
SoN 1 6} 54 32} 94 4y w4y 11} 19) 1304
A 4.615} 3. 846) 24,6154 6.923} 3,077} 33.8U6] B.462] 14.615] 172,000}
| 120.000) 102.000] 100.000f 100.000y 100,000y 100.000] 100.000f 100.000} "100.000)
1 6.000] 5.000)  32.000} 9.001) 4.030]  44.0)0} 11.0004 19.900] 130.000}
SR b Rttt EE et | ---1- f=-=mmome- [===-oooo- e [=======-- I
% Change
Tests! a2 b ¢ a2 Chi-Square3 with ASP4
Overall (1-9) 16 22 21 24 17 -9.0%
Middle hours (2,5,8) 10 17 16 16 1.00 -23.9%
No-Parking side (1,2,3) 9 4 7 .08 -11.3%
Opposite side (4,5,6) 5 12 .14 -12.7%
Side unknown (7,8,9) 5 .19 17.9%
Control days (10,11,12)° 2 9 1 4 4.70 -67.7%
1. Numbers, letters refer to Table C-1
2. Frequencies expected to be lower if ASP parking is associated with fewer accidents.
3. One degree of freedom, not Yates corrected. Interpret with caution.
4. Negative values show an accident improvement under the ASP regulations.
S. hould show only random fluctuations.
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RAW
RPR
RPC
BRP

RAW
BPR
RPC

ERP

RAW

RPR
8PC
BRP

RAN

BPR
RPC
ERP

BAV
BPR
RPC
ERP

BAW
RPR
BPC
ERP

BAW
RPR
BPC
ERP

RAY
RPR
RPC
ERF

RAW
RPR
RPC
BRP



Table C-19. Time of Day by ASP Condition and Pedestrian Origin: Midblock
Accidents, Parked Vehicles Ruled Qut
8:30~ 10:30~ 1 An- 11:30- 1:30- 2 Py
7-7:59 8~8:29 10:29 10:59 11:29 1:29 py 1:59 2:59 sun
N St S ! ———mmmem——e- Jrmmm———— jrmmm———- jrmmm———— [=mmmr———— frmmm———— |
AX, ON [ (] " 1 1 1 21 2| ] 6f{ RAW
TODAY ON | I 16.667) | 16.667} 1 33.3337  33.333 | 100.0004 RPR
.PED SIDE § 1. 16.667§ 1 . T.%4d) t 7.6928 15,3854 1 5.882¢ RPC
i 0. 118} 0.353) 1.353} 0.82u) 0,412y 1.529) 0.765} 0.647} 6.000] ERF
' 1 \ e et B B Bl e b Db prmm— - 1
AX, ON 1 . 1 14 14 § 2§ | 1 4} RAW
TODAY ON | ! 1 25,000f 25.000§ i1 50.0009 \ { 100,000} RPR
OTHR SIDE| f i 4,348 7.143) i 7.692} ! § 3.922} RPC
e e 2} - QWDTBY _ L D.235) 0.9021 05491 . Q.275¢ 1,020] 0.510] 0.4314 8.000f RRF
¥ -1 fvmm————e {mmw———-- |mmmmwm— e fom——— e —— R pomm— 1
AX ON, 1} 1 2t 9 1 1 10) 31 6y 33] RAW
.. PED SIDE 3.01301 6.0614 27,2733 9,091¢ _ 3.030} 30,3013} 9.091}) 12.121] 100.000} RPR
UEKNOWY |  S0.000f  33.333) 39,1307  21.429]  14.286) 38,462] 23.0774  36.364)  32,353| RPC
t 0.647| 1.981) 7.049] 8.529) 2.265¢ 8. uz. 4,206} 3.559¢  33.000§ ERP
— e e e il Bttt EI LS EL TS PEL TRt jommm——— |mmmmmm e f———— ===
AX AREA [] [] 21 31 k1] [] 1" 2 [} 111 RaAW
BUT NOT | { 18.182] 27.2734  27.213} i 9.091}  1R.182} { 1060.000§ RER
- ON T0ODAY }. I 33.333F 13.0431  21.4299 t 3,846f  15,385) | 10.784) RPC
' 0.2161 0.647) 2.480] 1.510¢ 0. 7554 2,804 1.402¢ 1.186f  11.000{ EgF
g~ t ===} === el Rttt jmmmm———— {----= e R g Rt L
—PX, .08 4. . . ..} . . 21 t 1 o I 5] RA¥
TODAY ON | 1 J 20,0007  40.000) t 20.000} | 20.000] 100.000} BFR
P2D SIDB |} ) 1 4,3484 18, 286} ] 3.B46} i 9.0913 3.902) RPC
..} ....0.098} 0.294} 1.127) 0.06861 0.3031 1, 2751 0.637) 0.5334 5,000] ErF
t t--- 1-- —|=m————— R it Dt EEE LS B pmm e~ o |
PX, Od | I 1 t 1 1| 2| i { 3t RAW
- XODAY O¥ 4 . b .. L} TR | ) 103323331 66,6674 | { 100,000§ BPR
OTHR SIDB|. | t | I 1a.286) 7.692] 1 1 2.941} RPC
i 0.059) 0.176) 0.676) 0.812¢ 0.206} 0.765] 0.3824 0. 324§ 1.000} ERP
N e e R il D pmm=—— == jmomm————— jo= e mm———- jrommm———- i
PX ON, ] ] 11} 6} 4t EY 41 [ 3] : [ 28] RAM
PED SIDR | ' 3.571f 21.429}  14.286] 17.857f 14.280]  12.286]  14.286] 100.000] RP&
.pAKBOMN . §_ I 1646671 . 26.0871 . 28.57V] __ 71.429] _ 15,395§  30.769]  36.368f  27.451f RPC
[] 0.549}) 1.647) 6.314) 3.843 1.922¢ T.137} 3.569] 3.020} 28. 000[ 1 .1:3 4
j==-m————- jm—=m————— {mmm————- fm—mmm———- fumem - Jommm—mm- jmmmm———— R ==
..PX AREA |. 1 . I 3t [ - | 4 21 24 12[ AW
BUT NOT ¢ 8.133) 1 25.000} ' i 33.3334 16.667F  16.667f 100.000} RPE
ON TODAY |} 50.0001 ! 13.043 1 ] 15. 385] 15.385) 14,182} 11.765§ RPC
e o4 . .0.235§. n.7os: 2.7061) 1. 647% 0. 8244 3.059) 1.529¢ 1,294)  12.000f ERP
[ ETE . (=== i |=w=mmmmen = I foemm——— fmmmmmm——— fmm e !
SUN ] 2} 6| 23} 1) 71 261 13} 11} 1021 RAW
- - B | 1.9¢1) 5.8682% 22.549] 13.725) 6,8613] 25.490) 12.745) 17,784} 106,070} HPR
I 100,000} 100.000) 100.000) 100.000§ 100.000§ 100.000j 130.009f 130.000} 1300.000} RPC
I 2.000}) 6.000] 23,0000 4. ooon 7.0001  26.0007  13.0001  11.000] 102.000) ERY
- B S Rt P BT sjmmmmmm s mm e )omm———e -] em—m——— R jmr=mmm—-- |
% Change
Tests! a2 b e a2 Chi-Square3 with ASP4
Overall (1-9) 18 20 14 17 .03 4.5%
Middle hours (2,5,8) 10 14 7 7 .25 -14.8%
No-Parking side (1,2,3) 4 1 1.67 -£2.1%
Opposite side (4,5,6) 0 3 2.10 250.0%
Side unknown (7,8,9) 14 14 11 13 .09 8.7%
Control days (10,11,12)° 8 3 3 6 3.10 132.3%

Numbers, letters refer to Table C-1
Frequencies expected to be lower if ASP parkmg is associated with fewer acecidents.
One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.

. Should show only random fluctuations.
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Interpret with caution.



1. Numbers, letters refer to Table C-1

Table C-20. Time of Day by ASP Condition and Pedestrian Origin: Vehicle
Entering Intersection, Parked Vehicles Ruled Out
8:30- 10: 30~ 11 An- 11:30- 1230~ 2 ea-
7-7:59 8-8:29 10:29 10:59 11:29 1:29 pa 1:59 2:59 sun
R R R i et st jommmemo- foommem——e === | == !
AX, ON ' 1) S| 1 | 3y 1 24 13)
TODAY ON } t 7.692)  38.462] 7.692 1 23.077) 7.692}  15.385] 100.0004
PED SIDE }.. ... 1. 16.667) 12.5001  25.0001 1. 7,143 6.667) 6.250) 8.725¢
1 0.2621 0.523) 3.490} 0.349) 0.611} 3.664) 1.309) 2,792  13.0004
-m—om—-= R 1--m=--—e- 1-=—===-- | =m=m=mm—- j=mm—mne- {------ e B 1=-=-=- -==1
AY, ON § . 14 1 61 1 1 4] u 4] 18]
TODAY ON | 5.5561 5.5561  33.333) 1 5.55%6]  22.222) 5.5561  22.222] 100.000]
OTHB SIDEY  33.333;7 16.667]  15.000] I 14.286] 9.524) 6.667F  12.500fF 12.081}
e 0.362f .. 0.725! .8.8324 . 0.4831 .. 0.846}) $.Q74} 1.812} 3.866] 18.000)
Jommmme——— e f-=momoee I-=—===- Jm=oseae- fomommmeos Rt el By 1=-==- -===1
AY ON, | 1) I 8) 2] 1] 24 5) 4y 23
PED SIDE | . 4.348] 1 34.783) 8.6951 4,348} B.696f  21.739} 17.391) 100,000}
UNKNOWN | 33,333 I 20.0001 50.0000 14,286} 4.7621  33.333) 12,5001 15,436}
) 0.463 0.926}) 6. 174 0.617) 1.081} 6.483}) 2.315) R.940)  23.000}
- N st ht Rt ol | EE Rtntttriated Rttt B | | Rt == =meem—==]
AX AREA | t 14 3 | I 4] 2) 6] 7]
BUT NOT ' 7.1431 21,429} ) | 28.57%]  14.286]  28.571] 100.000}%
ON TODAY | . I 16.667) 7.5001 ! ! 9,524)  13,333) 12.500f 9.396}
t 0.2821 0.564 3.7584 0.376| 0.658] 3.946| 1.409} 3.007]  14.000}
posoms e p===ommess f - - o B Jom=mmmoan Jommme——- ] ! -1
..-PX, O _§ . W AT .41 . [ " 8t -1 (] ] 201
TODAY ON } 5.000} 5.000f]  20.000¢ 1 5.000]  40.000) 5.000(  20.000§ 100,000
PED SIDE §  33.333) 16.667)  10.000] I 14,246} 19.048] 6.667) 12,500  13.423)
.- .. 0.u03) 0.805} 9. 3691 0.53714 0.949¢ 5.638) 2.013} 4.295]  20.000]
(=== -1-- -1 e R foommmooe foommoeeas f---==- R K It --==i
PY, ON | 1 24 } 13 ) uf 1 2} 10)
~-TODAY ON §...  —..)_ ..20.000) . 0. 10.0000 . .. | . .40.000F 10,000y  20,000|] 100,000}
OTHR SIDEY’ b 33.333y 1 25,0001 t 9.52u4 6,667 6.2504 6.7114
t 0.201) 0.403}¢ 2.685] 0.268] 0.470} 2.819) 1.007} 2.1481  10.000)
e R p--mmmees - 1-===-= ot Rt | =mmm=em=- Rl Rt
PX ON, \ | t 13) i 2] 13§ 2) 7t 37}t
PED STDE ¢ | 1 35.1351% ) 5.405]  35. 1354 5.405{ 18.919] 100.000]
. UNEMOME  §.._ [ - ] 32.500¢ P . 2845711 . 30,952} 13,333) 21.875) 28,8124
¢ 0.7451 1.490} 9.933} 0.993} 1.738}) 10. 4301 3.725) 7.946|  37.000)
f--mo-- jrm——————- (~===————= fmrm—————— |—==——————- t-~=-mm-—= |~—=me—e—- |=m—-- e e b ===
PX AREA | ' 1 14 1 2] 4 2] 51 14}
BUT NOT | i 1 71434 I 14.286f  2B.571)  16.286]  35.714)] 100.000)
ON TODAY | ] [] 2.500] [} 28.571) 9.5241 13.333) 15.625) 9.3961
R S 0.282} 0.5644 3.7581 0,376} 0.658} 3,946} 1.4094 3,007) 14.000}
f-=-m-mes- f=--ommmes fo-—-m-m-- I===-e==-- |====ome= f-==-mmeees fmowm=esee R §-=---- ===
sun ? 3) 61 40 1 T4 42y 159 324 149)
. 1 2,011 4.027) 26,846 2, 685 8.698]  28.188]  10.067) 21.477) 102,000}
§ 100.0303 100.009) 100.000f 100.000} 100.000] 100.000] 100.000] 100.000f 100,000}
i 3.000} 6.000y  40.700} 4.009| 7.000)  42.030p  15.000§  32.000) 189,000}
R R Rt nd Rl bt e R i e B j-=—m-- piatd Rebet et Rttt -==1
% Change
Tests! a2 b c g2 Chi-Square3 with ASP4

Overall (1-9) 24 18 21 32 2.88 42.9%

Middle hours (2,5,8) 19 9 17 25 5.04 73.2%

No-Parking side (1,2,3) 7 4 5 10 2.34 87.9%

Opposite side (4,5,6) 7 6 3 5 .53 37.7%

Side unknown (7,8,9) 10 8 13 17 .67 28.0%

Control days (10,11,12)3 4 6 1 8 %2.04 97.2%

2. Frequencies expected to be lower if ASP parking is associated with fewer accidents.

3. One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.
5. hould show only random fluctuations.
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Table C-

21. Time of Day by ASP Condition and Pedestrian Origin:
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All Accidents
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Db

Numbers, letters refer to Table C-1
Frequencxes expected to be lower if ASP parkmg is associated with fewer accidents.
One degree of freedom, not Yates corrected.
Negative values show an accident improvement under the ASP regulations.
. Should show only random fluctuations.
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APPENDIX D

MODEL VEHICLE OVERTAKING LAW:
TOTAL INFORMATION PACKAGE MATERIALS

Written materials were developed to support MVOL passage in
Arizona and California. The materials were virtually identical between
States, except for specific reference to the data or laws of one State
or the other. The written materials are presented below, essentially
as developed for Arizona. Where significant changes exist between the
two versions (other than the substitution of the word "California" for
the word "Arizona"), the text that was modified is marked with a verti-
cal bar in the margin and the replacement California text is given im-
mediately below in brackets. The components of the package in this
Appendix are:

. Slide Discussion Script (for presenting the initial briefing
to small groups of officials)

. Brief Report Handout (suitable as a take-along document
for the same audiences). This includes, as attachments,
codified versions of the MVOL for each State, suggested
modifications to each State's driver's manual, and draft
materials for a TV spot, a radio spot and a pamphlet to
introduce the MVOL to the driving publiec.
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I. Slide Discussion Seript (Arizona)

[ MVOL in Arizona - Topics for Slide Presentation]

SLIDE 1 - MODEL VEHICLE OVERTAKING LAW IN ARIZONA

THIS PRESENTATION WILL DESCRIBE ONE UNIQUE TYPE OF
PEDESTRIAN ACCIDENT, THE MULTIPLE THREAT., IDENTIFIED BY
NHTSA RESEARCH. IT IS A PARTICULARLY PREVALENT TYPE IN
ARIZONA. RESEARCH HAS ALSO SUGGESTED A SIMPLE CHANGE TO
THE VEHICLE AND TRAFFIC LAW, TERMED THE MODEL VEHICLE OVER-
TAKING LAW, WHICH IF ADOPTED AND MADE OPERATIVE THROUGH PUBLIC
INFORMATION AND EDUCATION AND ENFORCEMENT, SHOULD REDUCE THE
INCIDENCE OF MULTIPLE THREAT ACCIDENTS.

SLIDE 2 - THE ACCIDENT TYPE

A PEDESTRIAN PREPARES TO CROSS A MULTILANED STREET WHERE
TRAFFIC WOULD FLOW UNIMPEDED EXCEPT FOR HIS/HER PRESENCE.

WHEN HE/SHE STARTS TO CROSS., AT LEAST ONE VEHICLE STOPS FOR
HIM/HER, SETTING UP A "SCREEN.” THE PEDESTRIAN CROSSES IN
FRONT OF THE STOPPED VEHICLE AND IS HIT BY A SECOND VEHICLE
OVERTAKING THE FIRST. THE PEDESTRIAN IS HIDDEN BY THE YIELD-
ING VEHICLE(S) FROM THE VIEW OF THE DRIVER OF THE COLLISION
VEHICLE.

IN MANY WESTERN CITIES, THIS ACCIDENT TYPE 1S A SERIOUS
PROBLEM, PROBABLY BECAUSE SO MANY DRIVERS OBEY THE BASIC RIGHT-
OF-WAY LAWS AND STOP FOR PEDESTRIANS IN CROSS WALKS. IN ORDER
TO ESTIMATE THE MAGNITUDE OF THE PROBLEM IN ARIZONA. RANDOM
SAMPLES OF RECENT PEDESTRIAN ACCIDENT REPORTS FROM PHOENIX AND
TUCSON WERE REQUESTED. THEY SHOWED CONVINCINGLY THE MAGNITUDE
OF THE PROBLEM. IN Tucson, 13 oF 100 (13%) REPORTS WERE MULTIPLE
THREAT., IN PHOENIX., 9 oF 133 (6.8%) WERE MULTIPLE THREATS. BOTH
FIGURES ARE INDICATIVE OF THE RATES OF OCCURENCE IN OTHER WESTERN
CITIES (E.G.., LOS ANGELES--7.1%, SAN FRANCISCO--7.8%., SEATTLE--
8.7%)
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“OF-WAY LAWS AND STOP FOR PEDESTRIANS IN CROSSWALKS. IN LOS
ANGELES., A COMPREHENSIVE STUDY OF ALL PEDESTRIAN ACCIDENT REPORTS
FOR A SIX YEAR PERIOD (1973-1978) SHOWED 7.1 PERCENT OF ALL ACCI-
DENTS WERE MULTIPLE THREATS~-NEARLY 230 ACCIDENTS PER YEAR. IN
SAN FRANCISCO., THE AVERAGE FIGURE BASED ON SAMPLES OF ACCIDENTS
MAY BE AS HIGH AS 8 PERCENT. IN SAN D1EGO, 3.5 PERCENT OF ALL
PEDESTRIAN ACCIDENTS WERE MULTIPLE THREATS FROM 1973 .THROUGH 1978,
IN THOSE CITIES, THE ACCIDENTS TYPICALLY OCCURRED IN CROSSWALKS OF
WIDE STREETS AT UNSIGNALIZED INTERSECTIONS., IN COMMERCIAL AREAS 1IN
DAYLIGHT. ALL AGES OF PEDESTRIANS WERE INVOLVED. AND ALL DAYS OF
| THE WEEK BUT WITH EMPHASIS ON MONDAY THROUGH FRIDAY,

SLIDE 3 - EXISTING LAW

ARTZONA VEHICLE AND TRAFFIC LAW PROVIDES IN $28-792,B:

WHEN ANY VEHICLE IS STOPPED AT A MARKED
CROSS WALK OR AT ANY UNMARKED CROSS WALK
AT AN INTERSECTION TO PERMIT A PEDESTRIAN
TO CROSS THE ROADWAY., THE DRIVER OF ANY
OTHER VEHICLE APPROACHING FROM THE REAR
SHALL NOT OVERTAKE AND PASS THE STOPPED
VEHICLE. :

CALIFORNIA VEHICLE AND TRAFFIC LAW PROVIDES IN §21951:

WHENEVER ANY VEHICLE HAS STOPPED AT A
MARKED CROSSWALK OR AT ANY UNMARKED CROSS-
WALK AT AN INTERSECTION 7O PERMIT A PEDES-
TRIAN TO CROSS THE ROADWAY, THE DRIVER OF
ANY OTHER VEHICLE APPROACHING FROM THE REAR
SHALL NOT OVERTAKE AND PASS THE STOPPED
VEHICLE.

————

THE INTENT OF THE LAW IS EXCELLENT. [T WOULD PREVENT
MULTIPLE THREAT ACCIDENTS, EXCEPT THAT IT OCCASIONALLY PLACES
AN IMPOSSIBLE BURDEN ON THE OVERTAKING MOTORIST. SINCE HE MAY
PASS A VEHICLE STOPPED OTHER THAN TO LET A PEDESTRIAN CROSS, AND
SINCE PEDESTRIANS ARE OFTEN OBSCURED BY THE STOPPED VEHICLE, THE
OVERTAKING DRIVER MAY NOT BE ABLE TO DETECT THE NEED TO STOP
UNTIL IT IS TOO LATE. |
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SLIDE 4 - THE PROBLEM

OVERTAKING DRIVERS OFTEN CANNOT DETERMINE THAT THERE IS A

NEED TO STOP SINCE THEY CANNOT SEE THE PEDESTRIAN UNTIL IT IS
TOO LATE. ‘

SLIDES 5 - 19

IT MAY SEEM AS THOUGH AN AVERAGE ADULT PEDESTRIAN WOULD BE
CLEARLY VISIBLE IN FRONT OF A STOPPED CAR. THESE SLIDES SHOW
THAT IS NOT THE CASE. EVEN WHEN BITS OF THE PEDESTRIAN ARE
VISIBLE, THEY ARE DIFFICULT TO PICK OUT., PARTICULARLY WHEN. A
DRIVER IS OCCUPIED WITH TRAFFIC AND MAY NOT BE EXPECTING A PEDESTRIAN,

SLIDE 20 - THE SOLUTION

THE MODEL VEHICLE OVERTAKING LAW PRESENTS A SIMPLE; STRAIGHT-
FORWARD SOLUTION TO THIS PROBLEM. IF A VEHICLE IS STOPPED IN A
LANE FOR MOVING TRAFFIC AT A POINT WHERE A PEDESTRIAN MIGHT BE
CROSSING (I.E.,., AT ANY MARKED CROSSWALK., AT ANY STOP LINE IN
ADVANCE OF A CROSSWALK OR AT ANY UNMARKED CROSSWALK) AN OVER-
TAKING DRIVER MUST STOP AND DETERMINE THAT 1T IS SAFE BEFORE
PROCEEDING. FEW VEHICLES WOULD BE STOPPED IN A LANE FOR MOVING
TRAFFIC FOR ANY REASON OTHER THAN TO LET A PEDESTRIAN CROSS THE
" ROAD. THUS., THE MVOL SHOULD ACTUALLY ACCOMPLISH WHAT THE EXISTING
LAW DOES NOT BECASE 1T DEPENDS ON THE ALWAYS VISIBLE STOPPED CAR
AND ITS POSITION AS THE CUE TO THE OVERTAKING MOTORIST AND NOT
THE OFTEN INVISIBLE CROSSING PEDESTRIAN,




SLIDE 21 - MVOL IMPLEMENTATION PACKAGE

AS PART OF A NHTSA CONTRACT TO DEVELOP THE MVOL, THE FoOL-
LOWING MATERIALS ARE AVAILABLE TO ASSIST THE PASSAGE OF THE MVOL:

. THESE SLIDES AND A BRIEF SCRIPT TO
AID THEIR USE

o A BRIEF REPORT PROVIDING THE DETAILS
OF THE ACCIDENT TYPE AND THE MVOL

. EXTENSIVE ACCIDENT DATA TO FURTHER
DEFINE THE PROBLEM (E.G.. VICTIM AGE
AND SEX., TIME OF DAY)

. PuBLIC INFORMATION AND EDUCATION (PI&E)
MATERIALS TO INFORM THE PUBLIC ABOUT THE
NEW LAW AFTER ITS ADOPTION., THESE INCLUDE
SCRIPTS FOR 60 AND 30 SECOND TV SPOTS, A
SCRIPT FOR A RADIO SPOT AND A REPRODUCIBLE
OF A PAMPHLET WHICH HAS ROOM FOR A LOCAL
SPONSORSHIP

. SUGGEST CHANGES TO THE STATE’S DRIVER'S
MANUAL TO ADD REFERENCE TO THE MVOL

« A DRAFT OF A CODIFIED BILL PREPARED BY
EDWARD F. KEARNEY., EXECUTIVE DIRECTOR OF
THE NATIONAL COMMITTEE ON UNIFORM TRAFFIC

! LAWS AND ORDINANCES AND CHIEF DRAFTSMAN

| OF THE UNIFORM VEHICLE CODE

« AN EVALUATION STUDY TO BE FUNDED BY NHTSA
AFTER THE LAW 1S ADOPTED.
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II. Brief Report Handout (Arizona)
[ "Multiple Threat" Acecidents and the MVOL in Arizonal

’

Backgound

Pedestrian deaths and injuries are a major highway safety problem in
the United States. For 1978, the National Safety Council's Accident Facts
(1979) reported 9,300 pedestrian deaths (18% of the total motor vehicle deaths)
nationwide and 110,000 pedestrian injuries (9.2% of the total motor vehicle
injuries). The problem is even worse in urban areas in which the same National
Safety Council report shows that 32.2% of all motor vehicle accident fatalities
were pedestrians.

For more than ten years, the National Highway Traffic Safety Administra-
tion (NHTSA) has been conducting a comprehensive program of research and
development in an effort to reduce pedestrian accidents. The first step in
this process was to separate pedestrian accidents into recurring "types" which
could then become the focus of individual countermeasures efforts. It was
theorized that by addressing individual accident types or clusters of accident
types with similar causative elements, a productive accident reduction program
could be initiated.

One of the countermeasure approaches considered was the vehicle and
traffic law. Certain accident types appeared susceptible to reduection through
a regulatory approach. Hence, nine model laws and ordinances were developed
in a previous research effort (Blomberg, Hale and Kearney, 1974). Some of
these regulations have already been tested. Most notably, the Model Ice Cream
Truck Ordinance (MICTO), which mandates flashing lights and a stop/swing arm
on ice cream trucks and requires motorists to stop before passing an ice cream
truck displaying the safety equipment, was passed by the City of Detroit. An
evaluation study of the MICTO in Detroit (Hale, Blomberg and Preusser, 1978)
showed that the ordinance reduced accidents of the "Vendor" type (children
going to/from an ice cream truck) by 77% in the two years following its passage.

The tremendous success of the MICTO indicates that changes in the vehicle
and traffic law are a viable pedestrian accident countermeasure approach. It
also suggests that other model regulations produced by, the same 1974 study may
be a rich source of ideas for pedestrian accident reduction. One of these regula-
tions, The Model Vehicle Overtaking Law (MVOL) and the "Multiple Threat" (MT)
accident type it is intended to combat, are the topics of this report. The in-
formation herein is designed to provide an overview of the accident type and
the model law. More comprehensive information is contained in the original
report (Blomberg, Hale and Kearney, 1974) and is also available from the NHTSA
Regional Office (see below).

The Multiple Threat Accident Type

A pedestrian prepares to cross a multi-laned street on which traffic would
flow unimpeded except for his presence. When he starts to cross, at least one
vehicle stops for him, setting up a "screen." The pedestrian crosses in front
of the stopped vehicle and is hit by a second vehicle overtaking the first. (The
accident is more fully described in Figure 1 on the next page.)

The Multiple Threat Accident appears to be quite prevalent in Arizona. .
Recently, random samples of pedestrian accident reports were drawn from Phoenix

D-6



WHAT :

MULTIPLE THREAT

The pedestrian, crossing a multilaned street, is permitted
to cross by one or more vehicles that stop, remain stopped
or slow to yield to the pedestrian. He is hit by another
vehicle which passes the yielding vehicle(s), traveling in
the same direction. The pedestrian is hidden by the yield-
ing vehicle(s) from the view of the driver of the collision
vehicle.

This accident occurs to all age groups of pedestrians.

Mostly at intersections, in marked crosswalks, in com-
mercial areas and in daytime.

The key element is that the driver and the pedestrian are
hidden from each other by the yielding vehicle(s). The
most significant driver error is a failure to detect the
pedestrian or to recognize that a pedestrian may be cross-
ing in front of the yielding vehicle. The most significant
pedestrian error is a failure to search for an additional
vehicle passing the yielding vehicle. Most of the pedes-
trians are watching traffic but not the collision vehicle.
Few of either the drivers or the pedestrians recognized the
need for evasive action until just prior to impact.

Figure 1.
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and Tueson. Each of these reports was carefully read and assigned an acci-
dent type. Fully 13% of Tucson's accidents and 6.8% of those from Phoenix
were Multiple Threats. This made the type the third and eighth most pre-
valent types, respectively, in the two cities. Clearly, even allowing for sam-
pling error, the Multiple Threat type is a major component of the pedestrian
accident problem in Arizona.

The high incidence of Multiple Threats in Arizona appears. to be, in
part, a by-product of extremely high compliance with the basic law on pedes-
trian's right-of-way in crosswalks. The Arizona vehicle and traffic law in
section 28-792A, requires that drivers yield to pedestrians in all crosswalks
when traffic signals are not in place or in operation. Compliance with this -
provision in Arizona is typically much higher than in most other states. How-
ever, by stopping at a crosswalk to yield to a pedestrian, a driver may screen
the pedestrian from the view of an overtaking motorist thereby establishing the
conditions for the Multiple Threat Accident.

The Multiple Threat Accident is quite prevalent in California. In fact,
NHTSA research indicates that it is the fifth most frequently oceurring type
in Los Angeles and the eighth most frequent type in San Diego. As part of -
NHTSA's research, every pedestrian crash in these two cities was read and
assigned a type for the years 1973-1978. In Los Angeles, 7.1% of these
(1,377 crashes out of 19,388) were Multiple Threats. In San Diego, 3.5%
(113 of 3,263 crashes) were assigned this type. In addition, the original
study (Snyder and Knoblauch, 1971) which defined the accident types in-
cluded a sample of crashes from San Francisco of which 7.8% were Multi-
ple Threats. Clearly, this type of pedestrian accident is a significant prob-
lem in California.

The high incidence of. Multiple Threats in California appears to be, in
part, a by-product of extremely high compliance with the basic law on pedes-
trian's right-of-way in crosswalks. The California vehicle and traffic law in
section 21950 requires that drivers yield to pedestrians in all crosswalks.
Compliance with this provision in California is typically much higher than in
most other states. However, by stopping at a crosswalk to yield to a pedes-
trian, a driver may secreen the pedestrian from the view of an overtaking
motorist thereby establishing the conditions for the Multiple Threat Accident. |

The potential for this problem was obviously realized by those who drafted
the vehicle and traffic law. For example, the Uniform Vehicle Code (UVC)
§11-502(d) states that:

Whenever any vehicle is stopped at a
marked crosswalk or at any unmarked
crosswalk at an intersection to permit
a pedestrian to cross the roadway, the
driver of any other vehicle approach-
ing from the rear shall not overtake
and pass such stopped vehicle.

I Verbatim, this is the law in Arizona. The intent of the law is excellent.

Almost verbatim, this is the law in Caiifornia.
- 'The intent of the law is excellent.



It would prevent Multiple Threat accidents, except that it occasionally places
an impossible burden on the overtaking motorist. Since he may pass a vehicle
stopped other than to let a pedestrian cross, and since pedestrians are often
obscured by the stopped vehicle, the overtaking driver may not be able to
detect the need to stop until it is too late.

The Model Vehicle Overtaking Law

Analysis of many accident reports describing Multiple Threat events led
to the conclusion that the aceident might be successfully avoided if the required
stops by overtaking motorists were prompted by a more reliable cue in the en-
vironment than the often obscured presence of a pedestrian. It became apparent
that the screening vehicle's position was likely a reliable indicator of the reason
for its stop. Simply, vehicles stopped in a lane for moving traffic at a marked
crosswalk (intersection or midblock) or at any unmarked crosswalk at an inter-
section were probably stopped either for a red traffic signal or to allow a pedes-
trian to cross, or both. If the screening vehicle is stopped for & red light, the
duty of an overtaking vehicle to stop also is clear. If the first vehicle stops
for a pedestrian, its very position in the roadway should be sufficient to require
a stop by any overtaking motorist. Once & stop has been made, the driver has
time to determine that it is safe to proceed. Thus, it is reasonable to permit
overtaking after a stop has been made.
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This revised requirement to stop only necessitates a simple modification
to the UVC section cited above. The basic MVOL provision to replace it (as
suggested by Blomberg, Hale and Kearney, 1974) is:

Whenever any vehicle is stopped in a lane
for moving traffic at a crosswalk or at
any stop line in advance of a crosswalk,
the driver of any other vehicle approach-
ing from the rear in an adjacent lane
shall not overtake and pass such stopped
vehicle until he has brought his vehicle to
a stop and determined that it is safe to
proceed.

That is, the overtaking driver must first stop; then, from his position of rest, he
may proceed if it is safe~in this context, if there is no danger of striking a
crossing pedestrian. This is an easily performed sequence of behaviors and per-
ceptions. Also, by increasing the total time needed for the overtaking vehicle to
approach and pass the crossing pedestrian's path, the model law would allow the
pedestrian much longer to detect and react as necessary to the overtaking vehicle.

The full text of the proposed model law codified for Arizona is included
as Attachment 1.

Implemeniation Steps

Although the actual changes to the existing law as shown in Attachment 1
are minor, they still require legislative action. Moreover, they will not have
the desired effect on Multiple Threat accidents unless they are made operative
through public information to inform drivers of their duties and enforcement of
the new law to promote a high degree of compliance. Hence, each of the steps
outlined below must be given attention if the MVOL's full potential is to be
realized.

(1) Passage

The first step in securing passage will be to attempt to secure legis-
lative support for the changes. Attachment 1 provides initial thoughts on how
the MVOL might be codified within the existing vehicle and traffic law. It
should provide a basis for understanding how the law itself will fit into the
code, and the truly minor nature of the changes.

In considering any new law, legislators are rightly concerned with
potential reaction from their constituents. As part of the study which developed
the MVOL, a nationwide survey of the general public and various special interest
groups, e.g., police, judges, was conducted to ascertain their thoughts on the
MVOL concept. As reported by Blomberg, Hale and Kearney (1974), there was
generally a favorable response to the law, although many thought that significant
public education would be required to make it work. Thus, there is reason to
believe that the public would support adoption of the law.
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(2) Implementation Support

Clearly, the driving public would have to be informed of the passage
of the MVOL and their duties under it. The two- most readily available avenues
for reaching drivers are mass media and the State Driver's Manual. Inclusion
of the MVOL in the latter, would require minor revisions. These are suggested
in Attachment 2, which highlights places in the Manual at which this information
could be included and proposes modified language to convey the MVOL concept.

Appropriate mass media to reach drivers include television and radio
spot announcements ("spots") and a pamphlet suitable for distribution at motor
vehicle offices or for mailing with license and registration renewals. A story-
board for a TV spot, a script for a radio spot and camera-ready copy for such
a brochure have been prepared under contract to NHTSA. These are all capable
of carrying a local identification. Copies of these materials are presented in
Attachment 3. The camera-ready copy of the pamphlet is available from the
source listed below.

The training of police officers to enforce a new law is handled in
various ways depending on the particular jurisdiction involved. A simple printed
bulletin is issued by some departments. Others use role call training sessions to
convey this type of information. The provisions of the MVOL are straightforward
and easy to understand. The major offense a driver could ecommit under it is
failing to stop before overtaking a vehicle stopped in a lane for moving traffic
at a marked or unmarked crosswalk or at a stop line in advance of a crosswalk.
Hence, the information contained herein should be sufficient background to pre-
pare any police training materials needed.

(3) Evaluation

1t is good practice to evaluate the impact of any new highway safety
countermeasure. Evaluation will not only indicate the extent to which the
countermeasure achieves its objectives, but may also highlight areas in which
improvement can be achieved. Hence, it would be desirable to evaluate the
implementation of the MVOL, including consideration of Multiple Threat accident
rates before and after its implementation. '

As part of its continuing pedestrian safety program, NHTSA is keenly
interested in the impact the MVOL might have in Arizona. It is, therefore,
planning to support & rigorous evaluation study if the law is passed.

For Further Information

Obviously, this document could not contain everything that is known about
Multiple Threat accidents and the Model Vehicle Overtaking Law. Much statis-
tical data exist on the accident type. These might be helpful in understanding
the magnitude and nature of the problem. A slide presentation about the MVOL
is also available.

To obtain more information, a ecopy of the slide show, the TV and radio
scripts, the pamphlet copy or further information on any of the references

D-11



contained herein, please contact:

Craig L. Miller

Regional Program Coordinator

U.S. Department of Transportation

National Highway Traffic Safety Administration
Two Embarcadero Center, Suite 610

San Francisco, California 94111
(415)-556-6415
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Attachment I
CODIFIED LAW

Suggested changes to the Arizona Vehicle and Traffic Law to incorporate
the basic concept of the Model Vehicle Overtaking Law have been drafted by
Edward F. Kearney, Executive Director of the National Committee on Uniform
Traffic Laws and Ordinances. The suggested revisions to §28-792 are shown
below. In these texts, [bracketed material] currently exists and would be deleted
and underlined language would be added.

§ 28-792. Pedestrians' right of way in cross walks

A. When traffic-control signals are not in
place or not in operation the driver of a vehicle
shall yield the right of way, slowing down or stop-
ping if need be to so yield, to a pedestrian cross-
ing the roadway within a cross walk when the
pedestrian is upon the half of the roadway upon
which the vehicle is traveling, or when the pedes-
trian is approaching so closely from the opposite
half of the roadway as to be in danger, but no
pedestrian shall suddenly leave a curb or other
place of safety and walk or run into the path of a
vehicle which is so close that it is impossible for
the driver to yield. This provision shall not
apply under the conditions stated in subsection B
of § 28-793.

B. When any vehicle is stopped in a lane for
moving traffic at a cross walk or at any stop line
in advance of a cross walk [at a marked cross walk
or at any unmarked cross walk at an intersection to
permit a pedestrian to cross the roadway], the
driver of any other vehicle approaching from the
rear in an adjacent lane shall not overtake and
pass the stopped vehicle until he has brought his
vehicle to a stop and determined that it is safe
to proceed.

Suggested changes to the California Vehicle and Traffic Law to incorporate
the basic concept of the Model Vehicle Overtaking Law have been drafted by
Edward F. Kearney, Executive Director of the National Committee on Uniform
Traffic Laws and Ordinances. The suggested revisions to §21951 are shown
below. In these texts, [bracketed materiall currently exists and would be deleted
and underlined language would be added.

§ 21951. Vehicles Stopped for Pedestrians

Whenever any vehicle has stopped in a lane for
moving traffic at a crosswalk or at any stop line in
advance of a crosswalk f[at a marked crosswalk.or at
any unmarked crosswalk at an intersection to permit
a pedestrian to cross the roadway], the driver of any
other vehicle approaching from the rear in an adija-
cent lane shall not overtake and pass the stopped
vehicle until he has brought his vehicle to a stop
and determined that it is safe to proceed.
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The research which led to the Model Vehicle Overtaking Law also revealed
two additional provisions which might optionally be added to enhance the Law's
effectiveness. These might be included as additional subsections to the sections
cited above.

The first of these is:

Where required stop must be made - When stopping for a
pedestrian as required by section 1, a driver shall stop
at a clearly marked stop line or at a point indicated by
a sign. If there is no line or sign, a driver shall stop
before entering the cross walk.

This provision would insure that drivers stopping to yield to pedestrians do so
in a position which is far enough away to permit a view of the cross walk or
intersection, i.e., the cues which must be used to determine the necessity of
a stop. It also provides objective criteria for enforcing the required stopping
behavior. :

The second optional section is:

Placement of traffic-control devices ~ When traffic-
control signals are not in place or not in operation at a
pedestrian cross walk, provision shall be made through
signing, painting of stop lines or alteration of cross walk
geometry to insure that motorists stopping to yield to pedes-
trians in a cross walk will stop at least 20 feet from the
cross walk line farthest from the motorist.

In support of marking the point where the stop mentioned in the section cited
above is required, this optional provision has been provided. - Its basic intent, through
alternate means, is to insure that the motorists will stop at a safe distance from
any pedestrian crossing within either a marked or unmarked cross walk. The con-
cept of "safe distances" subsumes both adequate physical separation of a stopped
vehicle from a pedestrian and the provision of adequate sight distance between
stopped and/or approaching vehicles and erossing pedestrians.

In view of the numerous research findings and recommendations (see Blomberg,
Hale and Kearney, 1974, pp. 124-125), and the fact that a modal width for a cross
walk is about 10 feet, the 20 foot stopping distance from the cross walk line far-
thest from an approaching motorist is proposed for this provision. As it is worded,
this 20 foot setback is amenable to easy implementation for both marked and
unmarked cross walks.
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Attachment 2

Suggested Changes to Arizona's
Driver's Manual

The Model Vehicle Overtaking Law (MVOL), with its added emphasis on
driver responsibility to pedestrians and its caveat against overtaking and passing
a vehicle stopped at a cross walk in an adjacent lane, can be covered with
only minimal modification of existing wording in the Arizona Driver License
Manual. In all cases, revision can be smoothly incorporated into current wording
without disrupting the continuity and message impact of the Manual.

An effort has been made to identify all logical insertion points in the
Manual. It is probably best to make changes to each section mentioned below,
as they are obviously interrelated and cumulative in their impact.

The following sections of the Manual are key targets for change:

I. Introductory Page: The section entitled "Review Questions Likely
to be Included in the Written Test" contains a question on pedes-
trians which reads as follows:

1."When Pedestrians (Persons Walking) Have the Right
of Way Over Motor Vehicles (see page 18)"

We recommend that this be followed by a second item which reads
as follows:

2. You are approaching an intersection and the car in the
adjacent lane ahead of you is stopped at a cross walk;
you should (see page 18)

18 Page Seven: The section labeled "EVERY CHILD IS A HUMAN CAUTION
SIGN" represents a logical and necessary place for modification. The
current wording is as follows:

"Where school crossings are established, all vehicles

are restricted to a speed of 15 mph when approaching
the cross walk, provided signs are in place in the road-
way.

"Passing is not permitted in these areas, which includes
overtaking and passing another car traveling or stopped
in the same direction but in another lane.

"The law requires all vehicles to come to a complete
stop at the school crossing when the cross walk is
occupied by any Person."

Since the third sentence of this section requires the motorist to stop

only if a pedestrian is visible, it is recommended that the third sen-
tence be deleted and the following substitution made:
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In fact, if you are overtaking a vehicle that is
stopped at any marked or unmarked cross walk,
the law requires that you come to a complete
stop at that cross walk, whether it is marked
or unmarked. Only when you have determined
that it is safe to do so may you proceed.
Remember, a pedestrian hidden from your view
may be crossing.

Page Fifteen: The section here labeled "Overtaking and Passing On
the Right" may in fact weaken the MVOL message. The last para-
graph of this section reads as follows:

"The driver of a vehicle may overtake and pass
another vehicle upon the right only under condi-
tions permitting such movement in safety. In

no event shall such movement be made by driving
off the pavement or main-traveled portion of the
roadway."

We simply recommend the addition of the following sentence, to
immediately follow the last:

Neither shall any driver overtake and pass another
vehicle stopped at a marked or unmarked cross
walk in an adjacent lane, without first stopping
yourself: a pedestrian hidden from view may be
erossing..

Page Eighteen: The "Right of Way for Pedestrians" section, in its
entirety, reads as follows:

"Persons who are walking across streets have the
right of way over motor vehicles if they are
walking lawfully within the cross walks WHETHER
THE CROSS WALKS ARE MARKED OR NOT.
Pedestrians do not have the right-of-way when
crossing the street at other points, or "Jay
Walking.” Two wrongs do not make a right—so
do not run over & pedestrian even though he

is in violation.

"When traffic is controlled by police officers or
by traffic signals, pedestrians must obey the
directions of such officers or signals.

"Where sidewalks are not provided any pedestrian
walking along shall, when practicable; walk only
on the left side of the roadway or its shoulder
facing traffic which may approach from the oppo-
site direction."
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While preserving this section verbatim, we recommend the insertion
of a distinct paragraph which should follow the first; this would read:

Where a vehicle in an adjacent lane is stopped at a
marked or unmarked cross walk, you may not over-
take and pass that vehicle without first stopping at
the cross walk. Only when you have determined that
it is safe to do so may you proceed; remember, a
pedestrian hidden from your view may be crossing.

V. Page Twenty-six: Finally, the back cover of the Manual tells the
the reader to "Look Out For...", inter alia, pedestrians, and is
accompanied by a pictorial representation of potentially hazardous
situations. In order to reinforce the MVOL message, we recom-
mend an addition to one of the current sentences, which reads:

When approaching and entering an intersection,
look carefully in all directions.

The recommended addition would follow this sentence and read:

Do not overtake and pass a vehicle stopped at a
marked or unmarked ecross walk in an adjacent lane,
without first stopping your own vehicle at that
cross walk.

We believe that incorporation of these five modifications in the Arizona
Drivers License Manual will have maximum message impact, with a minimal
amount of revision. Furthermore, care has been taken that none of the revisions
conflict with other related sections of the Manual, either directly or indirectly.

Attachment 2

Suggested Changes to California's
Driver's Manual

The Model Vehicle Overtaking Law (MVOL), with its orientation toward
driver responsibilities for pedestrians, may be incorporated smoothly into parts
of the California Driver's Handbook and would require only minor modifications
of same. The impact of the MVOL would supplement existing passages that
emphasize pedestrian right-of-way in crosswalks, by adding the provision that
drivers may not overtake and pass a car in the adjacent lane which is stopped
at a crosswalk (marked or unmarked), without themselves coming to a full stop.

Since the adoption of the MVOL will require specific changes in the Driver's
Handbook, an examination of existing regulations and suggested revisions is warranted.

On page 18 of the Handbook, "erosswalks" and "limit lines" are discussed: since
these sections identify and describe crosswalks, while mandating that motorists stop
at "limit lines" to allow safe pedestrian crossing, these sections are logical locations
for the insertion of the MVOL message.

D-17



The "Crosswalk" section currently reads as follows:

"Every intersection where streets with sidewalks meet
(at about right angles) has a crosswalk for pedestrians
to cross the street. The crosswalk is that part of the
pavement where the sidewalk lines would extend across
the street.

"Many pedestrian crosswalks are marked by solid white
lines. Some crosswalks, especially in residential areas,
are not marked. Yellow crosswalks may be painted at
school intersections."

A suggested addition to this section might read as follows:

You may not overtake and pass another vehicle from
behind that is stopped at a crosswalk in an adjacent
lane, without coming to a complete stop at a marked
or unmarked crosswalk or intersection. You may pro-
ceed only after you have determined that it is safe to
do so. Remember, the other vehicle may be stopped
for a pedestrian that you cannot see.

Pedestrian crosswalks are explicitly treated on page 38 of the Handbook - this is
also & logical place for inclusion of the MVOL message. Under the "Responsibilities
of Drivers" subsection on this page, the current wording states the following:

"Pedestrians have the right-of-way at intersections....
whether or not the crosswalks are marked by painted
white lines.

"Stop for the safety of anybody crossing the street
on foot. Do not pass a vehicle from behind that
has stopped at a crosswalk. A pedestrian hidden

' from your view may be crossing."

| This section of the Handbook may be amended to read:

Pedestrians have the right-of-way at intersections...
whether or not the crosswalks are marked by
painted white lines. Stop for the safety of any-
body crossing the street on foot.

Whenever any vehicle is stopped in a lane for
moving traffic at any marked or unmarked cross-
walk or at any stop line in advance of a cross-
walk, you are required to stop before you may
overtake and pass the stopped vehicle in the
adjacent lane. Only after you have stopped and
determined the situation is safe, may you proceed.
A pedestrian hidden from your view may be
crossing and stopping is the only sure way to
avoid an accident.

In this way, the wording emphasizes both the driver's responsibility to the
pedestrian, and the driver's responsibility to stop at any crosswalk or intersection
regardless of a pedestrian's presence. :
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Attachment 3

Public Information and Education

Materials

Storyboard for 60 second TV spot
Script for 60 second Radio spot

Copy of front and back sides [actual size] of a
pamphlet (reproducible available)
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Model Vehicle Overtaking

TV :60 Spot

POLTCRMAN:

Nobody driving a car wants to hurt a
pedestrian. So now there’s a new law in
(name of state) to prevent hitting
pedestrians in crosswalks.

POLICEMAN V.0.:

Now when you see a car stopped at a cross-
walk or intersection...or a car, truck or
bus slowing down at a crosswalk...

...GET THE SIGNAL to stop. It's the new
law to help you avoid hitting a pedestrian..
someone you can't see crossinr,

Because, if you don't stop, vou're
breaking the law...

(Priver comes to screeching halt almost
hitting pedestrian)

...and...

That's why vou're supposed to stop.
Pedestrians are sometimes careless...and
you never know when.

DRIVER:

Yeah, 1 see whot vou mean.

POLICE2AN V.0.:

So when you sec a car, truck or hus
slowing down or stopped at a crossunlk. ..
GIT THE SIGNAL. ..

...to storn...to avoid hitting a hidden
pedestrian. After vou're sure it's safe,
it's O.K. tc go ahead...carefully.

GET THE SIGNAL...and stop. It's the new

law.
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Crossways Park North/ Woodbury, L.1.,
New York 11787 (516} 364-9595

(Traffic no

POLICEMAN:

DRIVER IN

STOPPED CAR:

POLICEMAN:

DRIVER IN

STOPPED CAR:

POLICEMAN:

RADIO COPY

cuenT/propuct _ Dunlap and Associates/NHTSA

START STOP

LENGTH 160 COMM'L NO.

DATE TYPED APPROVAL ____goeNo. __DOT-HS-6-01444
INSTRUCTIONS

ises)

Nobody driving a car wants to hurt a pedestrian.

So, now there's a new law in (name of state) to help
you prevent hitting pedestrians in crosswalks or at
intersections. I'm officer Jackson of the (name of
city) police reminding you when you see a car, truck
or bus stopped at a crosswalk or intersection in a
lane for moving traffic...like this driver here...

Good morning officer.

Good morning. As I was saying, when you see a car,
truck or bus stopped at a crosswalk or intersection...
that's your signal to stop. Because that vehicle may
be hiding a crossing pedestrian. You see, sometimes
pedestrians are careless...and don't stop to look
around the edge of a vehicle that stops to let them
cTross.

You're right officer. My car blocks the view of a
vehicle passing me...and the driver can't see a
pedestrian crossing in front of me.

Exactly. So, you drivers out there remember...when
you see a vehicle slowing down or stopped at a
crosswalk or intersection...that's your signal to
sfop}..then check for a hidden pedestrian. After
you're sure it's safe...it's 0.K. to go ahead...
carefully. Get the signal and stbp. It's the new
law in (name of state).
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YOU THE DRIVER...
IT"S THE LAW TO STOP

lf-&chvhm'bun”nuﬂn-nm:
ing at
because it may be hidiag a crossing pedestrian.
You have 1o avoid hitting pedestrians, even the ones you can't
see. Like those crossing in front of a stopped bus. Or, a pedestrian
crossing in front of cars stopped at a light. Or someone crossing in
= | front of a slowing vehicle. In each of these situations you may not
":—‘mj see ar expect a pedestrian, but one could be there ready to step
right out into your path.

How do you avold hitting a hidden pedestrian? When you see a car, truck or bus stopped at a cross-
walk or intersaction, pou have to stop. It's the new law to help you avoid accidents.

YOU THE PEDESTRIAN..
STOP AND LOOK AROUNDIT

When crossing ia frout of a stopped vehicle, look
around it to see if & car is coming.

You'd never knowingly walk right out into the path of an on-
coming vehicle whose driver coundn’t see you. But sometimes
you forget that a driver overtaking a stopped car, truck or bus
camseepeoplecrossinginfromofit.&nel(seznssafewhm
carsstopforyouatacrosswalkuu#mcarsstaystoppedata
ligﬂtoletyoucross The problem is that these vehicles hide you

from overtaking motorists. What's the answer?

SlmpleWha-m'anaossinfrmfofcrbetmstoppedecks stop at their outside edge and
look sround them. Look around them to be sure there are no cars coming that could hit you as
you step in front of the vehicle which is hiding you. Remember, when you cross in front of a stopped
wvehicle, look around it. It's one good way to =.oid accidents.

(343H S30S TOBNAS 31VIS)
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APPENDIX E

CROSSING DANGER: CONSIDERATIONS AND CODING

Very few pedestrian street crossings result in accidents. For the
vast majority of crossings, one is tempted to say ""a miss is as good as
a mile' and lump them all together, ''safe.' Yet if one has crossed
many streets, he probably has the feeling that almost all of the crossings
were completely safe, that some were '"'risky' but safe, and that at least
one--perhaps--was not an accident only by luck.

In this Appendix we will propose a set of criteria by which an observer
can judge how close a crossing was to being an accident. The need for such
criteria is based on two points:

1. Crossings follow a safety continuum. Most crossings are

very safe, with margin for large error in several dimensions;
“some have room for some error; a few have little room for
error; a very few have no room for error; and a very, very

few have less than no room for error--i.e., are accidents,

"Near accidents' are postulated to be very similar to actual
accidents, with almost all behavioral and positional character-
istics the same (with the certain exception of no physical contact).

2. Because there are very, very few actual accidents, studies which
observe pedestrian crossings to evaluate safe and dangerous ac-
tions for countermeasure development and application must study
non-accidents, i.e., normal crossings and near accidents, and ex-
trapolate from the observed behaviors to conclusions about behaviors
in actual accidents,

Before continuing, we will outline some definitions, or conventional
meanings, which will apply to terms used here:

Accident: Unintentional physical contact of a pedestrian
and a vehicle, possibly leading to injury and/

or property damage. A crossing event either
results in an accident or does not.

Near Accident: Of those crossing events which are not acci-
dents, ones most like accidents in all character-
istics (except for contact) causally or otherwise
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Dangerous:

related to accident occurrence. This is a
general label for crossing events which are
most ''dangerous'’ by the criteria developed
below.

A crossing event is '"dangerous as a function

of its nearness to being an accident and the
severity of injury that would result to the pedes-
trian. (More generally, the severity of all the
negative consequences, including vehicle secon-
dary impact damage, driver injury, etc.)

One may think in terms of a state model; as illus-
trated below, the current situation is Sy which in
fact translates into Sj, a non-accident, after a few

TE |
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seconds. It is possible, however, that the pedes-
trian could have tripped and that Sy, an accident
would have developed.

LT 4

v

Let us say that there are n ways in which Sp could
have been resolved (includin? the one which actually

occurred) each with p;> 0 ( pi = 1) and each with

c=1
injury consequences Cj (su%:h that C; = @ if no nega-

tive consequences exist in Sj and that, if $j has ''more"
negative consequences than Sy, Cj > Cp):

Si(C)
$,(Cy)

Then the dangerousness of Sy is somc_enfunction of P,

and Gj (for i = 1 ton), e.g., Dg, = Z £ (pg, Cy).

. 1=1
The simplest function, which pro%uces higher values of
D for higher dangers, is DSo = E P; C; (Note that

i=1
Ci is only generally defined. If one were to try to -
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Riskx:

explicity obtain numerical values for D, which we are
not, one would have to scale C; in such a way that the

orderings of situations by their D values corresponded
to subjective orderings of the situations by ''"danger. ")

Note also that '""Dangerousness'' is grounded in a criterion
of subjective judgment. The judgment must be made by
an informed judge, however, and must be based on com-
bined evaluations of the nearness of the crossing to being
an accident (the subject of this Appendix) and the serious-
ness of the consequences of the accident (not discussed
further).

Practically speaking, the subjective application of any
complex formula such as those above is impossible. To
actually rate crossing events, it will usually be sufficient
to estimate the probability of the single most likely acci-
dent and weigh its consequences.

A final practical consideration: accidents are extremely
unlikely events. Street crossings end in accidents once
in 104 - 105 times; the likelihood that the "typical'' safely
executed crossing would have degenerated into an acci-
dent is much smaller than that, perhaps on the order of
magnitude of 10-7, Probabilities so small may be im-
possible for judges to deal with reasonably, and a con-
version to verbal descriptions of probability may be nec-
essary. This can be a sloppy process; but if done effec-
tively it can lead to much more reliable and +a lid '"Danger"
judgments.

A crossing is "risky'" if the pedestrian, intentionally
and with awareness, challenges vehicles or places
himself in close proximity to moving vehicles. An
example of this is the pedestrian who dodges through
several lanes of heavy moving traffic. He may judge
and execute quite well and cross safely, but he has
left himself little margin for error in terms of time
and space. ''Risky' crossings might be characterized
as "aggressive;'" such crossings are not necessarily
near accidents, '



Safe: "Safe'' is approximately the inverse of ''"dangerous,"
It includes components of likelihood of accident and
of consequence severity,

Characterization of Crossing Events

Snyder et. al. (1971) describe crossing events as function/event
sequences, with each pedestrian (and involved driver, if any) perform-
ing sequentially stages of Search the field, Detect features of the field such
as signal phase and approaching vehicles and pedestrians, Evaluate their
relevance to the safety of continuing, Decide what course of action is appro-
priate (included is '"'no action'' or "no change''), and implement Action intended
to carry out the decision.

According to the model, failure to successfully complete one stage means
failure to successfully complete subsequent stages. Such failure does not al-
ways imply an accident; but an accident implies that both parties experienced
a function/event failure. (Such ''failure'’ does not imply "fault! of the party,
but sometimes impossibility of not failing. For example, if a pedestrian is
hit by a vehicle which slows as if to stop at its red light, then suddenly accel-
erates when ten feet from the pedestrian, the pedestrian's "failure' is an in-
ability to perceive, detect, evaluate, decide and react within the fraction of a
second available.) ‘

The model retains some recycling possibilities. For example, if a deci-
sion was to return to the curb, then the model requires the pedestrian to re-
sume searching from his new vantage point.

The model tends to be rigid, however, in prescribing certain activities
and sequences of activities for safe crossings and in viewing deviations as de-
grading safety, It is unwieldy, too, in trying to characterize a wide variety
of crossing styles, Consider, for example:

. Pedestrian approaches corner, waits at curb while monitoring traffic
and signal, and walks briskly across after verifying he can complete
the crossing well before any approaching traffic reaches him.

. Pedestrian approaches a signalized intersection, notes he will get
the light as he crosses the curb and that traffic is either missing or
stopped so as to present no threat. He walks across without break-
ing stride, '



. Pedestrian, stopped at curb, starts walking normally exactly when
he perceives the light turning green for him. Traffic can also move,
but he does not monitor for it.

. Pedestrian crosses very low volume street without looking.

. Pedestrian approaches curb to cross, withdraws because of adverse
conditions, and walks to next corner before attempting another cross-
ing.

. Pedestrian crosses high volume street midblock by crossing one lane

at a time, stopping at lane boundaries to wait for room to cross the
next lane while traffic passes immediately behind him.

. Pedestrian sees approaching traffic and runs to cross before it reaches
him.
» While crossing in crosswalk, pedestrian notices vehicle turning toward

him, makes eye contact with driver and continues walking.

. Pedestrian enters crosswalk with a parked delivery van blocking his
view of left-approaching traffic. As he clears the van at the edge of
the traffic lane, he detects a car approaching very close from his
left. He breaks into a run to pass in front of the car.

. Old pedestrian arrives at crosswalk with green light and no traffic.
He waits through a red cycle and starts walking as soon as his light
turns green again. As he steps out, a right-turning car making the
maneuver just after the light turned red passes within two feet of
the walking man,

All except perhaps the first and fifth examples have function/event fail-
ures, yet describing the crossings only in terms of their departures from the
model loses much positive which can be said about each crossing.

We prefer to look at individual crossing events as problem-solving ac-
tivities by complex and usually time-sharing organisms. That is, pedes-
trians set for themselves the problem of reaching the other side of the street
and attempt to solve that problem successfully., Pedestrians can go about
solving the problem in various ways. The way chosen varies according to
the conditions, traffic volume, crossing breadth, pedestrian's capabilities
and preferences (young adult in good physical condition, nearsighted person
without glasses, arthritic pedestrian who can only walk very slowly). The
way may change mid-crossing (e.g., the pedestrian may try to cross a busy
street against the light, then give up and wait off the curb for the light to

change).
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Children, when crossing attentively, concentrate exclusively on crossing.
Children may not be attending at all, if they are running to join friends or are
distracted in a game. In that case, speaking of their crossing activity as prob-
lem-solving may be completely misleading.

Adults crossing streets usually concentrate on other things while they cross:
like driving, street-crossing is so overlearned that people can perform it com-
petently while conversing, thinking about work or home, planning shopping strat-
egies, or doing many other things., Thus their behavior is determined by more
factors than just street-crossing.

Finally, while researchers' criteria for judging crossings are all safety-
related, pedestrians' and drivers' criteria are multiple: safety, minimizing
effort and time spent, not interrupting an ongoing conversation, keeping the
legally-deserved right of way, getting to the appointment on time, etc. In
this situation, people satisfice: they choose a course of action which, on the
basis of a limited choice effort, seems likely to do best toward meeting their
multiple goals (or well enough to justify not spending the effort to search for
a better solution).

This "problem-solving'' model is, in fact, not so much a model as a rec-
ognition that people cross streets in different ways., '

This Appendix is concerned with defining unsafety, or dangerousness.
Since we recognize a variety of crossing styles, which we can't delimit
a priori, the criteria for unsafety must be based on features of the crossing
event which are unrelated to style. They must be stated in the general terms
of results of the application of crossing style.

The list below is a partial enumeration of factors which are related to
crossing danger. They are based on two general principles: that safety is
defensive and the pedestrian (or driver) must be aware of his position and
environment as the first step in behaving defensively; and that physical close-
ness to a collision situation increases the chance of such a collision in spite
of perfect awareness. Factors are stated from the pedestrian's perspective,
partly from convenience and partly from the view that pedestrians initiate
crossing events by venturing into a stream of traffic and that each crossing
event consists of one pedestrian interacting with no, one, or many vehicles.



The closer the initial paths of pedestrian and vehicle will cross in
time and space, the more danger.

The higher the vehicle's speed, the more danger to both because of
higher impact consequences and greater difficulty for each actor to
track each other because of greater distance and closing speed.

The fewer or less effective the alternative environmental factors re-
quiring the vehicle to stop (e.g. red light, stop sxgn, marked crass
walk), the more danger. : : :

\w

The more factors which can keep one actor from detecting the other, .
the more danger. Factors may be direct interference, such as visual
obstructions between the actors (e.g. parked or standing vehicles,

moving traffic, posts, bushes, buildings) or loud auditory signals, or

factors may interfere by drawing attention away from the other actor

(e.g. the actor's destination, friends, other relevant traffic cues,
traffic-irrelevant distractors, loud auditory signals).

The wider the attempted crossing, the greater the pedestrian's ex-
posure time and the greater the possible number and directjxons of
threats, and the greater the danger.

The less the driver is aware of, and searching for, possible pedestrians,
the more danger.

The less the driver's flexibility to detect, respond to, and compensate
for the pedestrian's presence and actions, the more danger. Factors
which reduce flexibility are:

a., Unalertness
b. Distraction P
c. High speed

d. The remainder of the driving task may be already taxing the
driver's capabilities, due to: complex maneuvers; heavy pedes-
trian and/or vehicle traffic; reduced capabilities due to inex-
perience, temporary fatigue or illness (including drug-induced
incapacity), or permanent decline of old age or illness; motiva-
tional factors such as haste, anger; preoccupation.
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10...

11.

e. Inability to visualize the range of possible pedestrian actions.

The more the driver's (vehicle's) actions fail to conform to the
pedestrian's expectations by being faster, by being in an unusual
place (e.g. wrong side of road, wrong way, out of lane toward
pedestrian's projected position), or by failing to yield as would be
customary, the more danger.

The less the pedestrian is aware of and searching for possible ap-
proaching vehicles, or aware of his own position in the crossing, or
even aware that he is entering a street, the more danger.

The less the pedestrian's flexibility to detect, respond to, and com-
pensate for the presence, path, and reactions of vehicles, the more
danger. Factors which reduce flexibility include:

a, Unalertness
b. Distraction

c. . Maneuverability problems, such as those related to extreme
youth, reduced capabilities of old age, physical handicaps, or
impediments such as packages, heavy clothing, pets or small
children walking/being carried, etc.

d. ©Poor or inaccurate understanding of drivers' perceptual, be-
havioral, and attitudinal limitations and of vehicles' stopping
or maneuvering capabilities,

e. Reduced responsiveness due to state of mind: limited response
set due to emotional factors such as anger; haste; preoccupation;
fatigue or drug-related diminution of capabilities; mental incom-
petence of extreme youth or age-related mental decline.

The more the pedestrian's location and actions fail to conform to
drivers' expectations, the less likely the driver will compensate
appropriately and the more danger. For example, the pedestrian
may cross at an unusual location (midblock, expressway, unmarked
or unused crosswalk), he may be less visible than expected (by being
very small), his actions may be quick (e.g. running) or abrupt (dart-
ing into street with no prior behavioral warning clues), he may chal-
lenge a driver in a crosswalk whose history suggests the pedestrian
will defer, or he may fail to move as qulckly as normal pedestrians
to avoid an approaching vehicle.



12. The more the environment interferes with normal pedestrian or
vehicle progress (e.g. rain, snow, ice, high wind, darkness), the
more danger,

The factors described above are an incomplete list of things which in-
fluence the safety of crossings. While, as described, they all work to lower
safety, the relative or absolute effect on safety is not indicated because it is
a highly interdependent network. For example, driver vigilance has no effect
if the pedestrian is highly vigilant but a tremendous effect if the pedestrian is
inattentive. Driver vigilance is also unimportant if the pedestrian enters the
travelled roadway with no perceptible warning.

The factors are, in many cases, internal factors affecting the safety-
related success of the problem-solving process as applied to street-crossing
and driving, and affecting the extent to which the pedestrian or driver even
invokes the problem-solving process. The process factors ultimately in-
fluence the dangerousness of the crossing, but they are not dxrectly on view
to the observer who must code crossing danger.

The definition of crossing danger offered below attempts to capture the
physical elements in the crossing interaction as well as to capture aspects of
driver and pedestrian awareness and general capability which can be observed
and/or inferred by an observer. The factors listed above have been considered
and incorporated where possible., They offer an elaboration of the context in
which the coding definition, which is also based on practical limitations, has
been developed. The definition is presented in the context of a trained observer
viewing the crossing event.

Observable Crossing Danger

Pedestrian awareness. Regardless of the proximity of a vehicle, if the
pedestrian is unaware of his own location or of the actual vehicular situation
around him, he is unsafe. A car could be ready to strike the pedestrian, and he
would fail to detect and therefore be unable to react. (This is a simple, straight-
forward example of Snyder's function/event sequence model.)

To the extent, then, that the pedestrian is perceptually distracted (e.g.,
newspaper, other pedestrians, window display) or unaware ('in a daze''), or
that he is physically unprepared to react to danger (e.g., sauntering loosely or
carelessly), he is unsafe.

Qualification: if there are no relevant vehicles, it may be impossible to
judge whether the pedestrian is '""unaware' through lack of search and attention
or whether he has already searched, judged the crossing to be unchallenged, and
relaxed.
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Driver awareness. Obviously, the concerns about pedestrian awareness
apply to driver awareness equally. The data are not directly available, how-
ever; much less of the driver is visible to trained observers, that which is
visible is behind reflecting glass, and signs of awareness may be as small as
a brief eye movement--or nothing at all, if the awareness is accomplished
through peripheral vision. Worse, many or most drivers continually move
their eyes over the field of view, whether attending to driving or not. Thus
driver awareness and attentiveness is important but simply not measureable
through non-intrusive observation.

Physical proximity and reactions to it. If pedestrian and vehicle are on
a collision course before either reacts, then one index of the nearness of the
event to being an actual collision (we assume it doesn't) is the distance to the
collision point at which the first actor reacts.* That distance may be thought
of as a buffer zone whose purpose is to be large enough to allow effective acci-
dent prevention. The adequacy of the buffer zone depends on its size plus actor
stopping or maneuvering distance requirements. ‘

Let us say, then, that the raw measure of physical proximity is distance
to collision at which (each) actor reacts to prevent the collision. The inter-
pretation of distance is discussed below. As a general rule, there is a ''mini-
mum adequate distance'' such that reactions made at less than that dis-
tance can not by themselves prevent an accident. Beyond that point, addition-
al distance allows the reaction to be deliberately chosen and more gradually and

*Other distance-to-collision points are perhaps more important, The points
at which each actor can first detect the other are of central importance to this
project, for example. Modifying parking patterns is intended to increase
visibility, such that pedestrian and driver can detect each other safely in ad-
vance of reaching the collision point. Also important are the points at which
each does detect the other, evaluates the positions and courses to determine
the possibility of the collision, and decides on a course of corrective action.
The first point is an independent experimental variable (in the context of this
Project) which can be measured objectively., The other points (detection,
evaluation, and decision) are critically important but the processes are not
observable. The point of actual reaction is far down the behavioral chain,
but it can be reliably observed. Particularly in ''close call" events, there is
likely to be little arbitrary delay between detection and reaction, and the re-
action point will be a good index of the adequacy of the detection point in pre-
venting a collision even if it is not a clear indication of the exact detection
point.,
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deliberately applied. It is expected that there is a ''preferred interval, "
perhaps 1-1/2 to 2 times the minimum adequate distance, at which actors
choose to begin to react even if they have recognized the need for reaction
well before that. Practically, if the actor has more than enough time to
react, the point at which he actually reacts depends on the types of reactions
available to him, their relative attractiveness, and their likely effects on
the other actor.

Minimum adequate distance:

. Pedestrian: pedestrians move comparatively slowly and,
once they have decided to stop, they can do so in very short
distances. As a rough estimate, let us say that the minimum
distance needed to stop by a pedestrian is equal to, or less.
than, the distance he would have travelled in one second at
his initial rate. For a normal walk, this can be as short as
three feet--most of which is taken up by feet, arms, and a
small space cushion between the stopped pedestrian and the

. passing vehicle, For a full run, this distance is more than
20 feet.

If the pedestrian was stopped and his reaction consists of
not starting (with some behavioral cues that he had intended
to start moving), we will arbitrarily consider the minimum
adequate distance to be three feet.

. Vehicle: a vehicle with very good brakes on good pavement
(stopping force = ., 75g) requires about ten feet to stop from
15 m.p.h. after the brakes have taken hold. At 60 m.p.h.,
the stopping distance is nearly 160 feet. Stopping with mod-
erate braking force requires about twice as far at any speed
than the ''panic!’' stopping distance illustrated above. Tables
of stopping distance are available (i.e., '"Charts and Tables
for Stopping Distances of Motor Vehicles,' Northwestern Uni-
versity Traffic Institute, 1971) for almost all road conditions
and approach speeds, and should be consulted for actual de-
termination of minimum adequate distances for each observa-.
tion location.

. Roadway conditions: for both pedestrians and drivers, distances
to stop increase if the road surface is not firm, textured, and
dry. Loose sand or gravel, rain, snew, and ice all make stop-
ping (or swerving) more difficult. The corrections for vehicles
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is simple: refer to the tables for the effect of the adverse condi-
tions on stopping forces and determine the correct figures. For
pedestrians, the rule described above is not easy to modify directly.

We suggest determining the factor by which the adverse conditions

) : hicle st ) dist adverse stopping distance d
egrade vehicle stopping distance ( = ideal stopping distance ) an

multiplying the ideal pedestrian stopping distance by that factor.

Non-collision courses. The assumption so far has been that pedestrian
and vehicle were on a collision course which required some form of avoidance
reaction. Situations in which the pedestrian and vehicle will pass close to-
gether without colliding also inspire avoidance reactions if the paths are very
nearly intersecting (in time and space). Information from such crossings is
useful not only in describing all pedestrian and driver behavior in potential
accident situations but to determine how close the approaches must be before
actors treat them as situations requiring avoidance reactions.

It is useful in such situations to obtain the distance to the point the orig-
inal paths would cross for both pedestrian and vehicle for both pedestrian re-
action and driver reaction (that is, two distances measured at two different
times). The interpretation of the distance will vary depending on the actual
resolution of the crossing event and, for example, whether the pedestrian re-
acted before reaching the vehicle's path or after entering it.

Injury severity, Based on the speed of the vehicle and whether the pedes-
trian hits the vehicle or is hit by it, the pedestrian may be injured, bruised,
battered, or killed. A miscalculation while dodging between creeping cars
may yield a bruise; the same error with cars going 50 m.p.h. may be fatal.

It is important in assessing the safety or danger of a crossing event not only
to judge how close the crossing was to being a collision, but how much damage
would have been done if the collision had occurred. Aware pedestrians, for
example, behave more cautiously if traffic is moving fast than if it is moving
slowly. Whether it is because they can't judge as well with fast-moving traffic
as with slow, or whether it is because they would suffer more serious injury,
is unimportant. People react differently in these situations, and any assess-
ment of crossing event danger should include such information.

Summary

Within the realm of pedestrian-vehicle conflicts, a multitude of measures
of crossing event safety exist, The difficulty in defining crossing danger is to
select from them those which can be measured _simply and accurately, which
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do not overlap in scope, and which cover all significant contributors to danger.
We suggest the following factors as measurable, relevant, and adequately com-

prehensive.

A crossing event shows increased danger to the extent that:

1.

The pedestrian is unaware of his situation before he is in
the travelled way.

The pedestrian and vehicle are on a collision or near col-
lision course and:

a. The pedestrian's avoidance reaction is close to or
within his ""minimum adequate distance."

b. The driver'!s avoidance reaction is close to or within
his "minimum adequate distance."

‘c. Injury would be severe if an accident act'ually occurred.
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