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1. BACKGROUND AND INTRODUCTION:

A

|

*» Pedestrian fatalities are a major concern to local and federal
government officials.

*» Puerto Rico has the highest pedestrian fatality rates in the United
States with a total of 2.71 fatalities per 100,000 population (NHTSA
2012).

*» The island pedestrian fatalities represent 31% of all traffic fatalities,
which is almost 300% as compared to the national figure of 11% in the
United States.
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1. BACKGROUND AND INTRODUCTION (Cont.):

wa

United States

Pedestrian Pedestrian
F To;t_a .I Eataliti Percent = To;c_a .I Fataliti Percent

atalities atalities (%) atalities atalities (%)
519 177 34 43,005 4,851 11
495 150 30 42,884 4,774 11
495 162 33 42,836 4,675 11
457 134 29 43,510 4,892 11
508 140 28 42,708 4,795 11
452 145 32 41,259 4,699 11
406 130 32 37,423 4,414 12
365 109 30 33,883 4,092 12
340 101 30 32,885 4,280 13
361 111 31 - - -

4,398 1,359 31%* 360,393 41,472 11%*

The average pedestrian fatalities in the last 10 years in PR represents
31% of the total of all crash fatalities versus 11% in the USA.
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1. BACKGROUND AND INTRODUCTION (Cont.):

A
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¢ Based upon this alarming pedestrian fatality statistic, a research
study was conducted as part of the Dwight D. Eisenhower
Fellowship Program for Hispanic Serving Institutions funded by the
Federal Highway Administration.

¢ This pilot study concentrated on the Western Region, including its
surrounding 9 municipalities and focusing on the PR-2 Urban

Corridor which is part of the National Highway System.
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1. BACKGROUND AND INTRODUCTION (Cont.):

Study Location and Main Characteristics:

____Quebradillas a Alta

_____ : . Dorade  po4an

Hatillo  Barceloneta \ﬁ_:o

Aguadilla

Loiza
). Canévanas

Desecheo * . Luquillo

( .\; i \Q% Culebra

F'e N
> “Fajardo ]’m/‘
.'_.

MONA Culebrita

PASSAGE Maya L g IC'M,,, s
P Hormigueros — : _ V' s : _\._'J
i | c ) z : P ”
w [Cab . 0an huco *Humacao Ty ues
Mona B 1Az Sar .

’ l-i-aunaho N

oy Gl-lﬂlmlla !/l';: __ W Anoyo

wanies Caja de Mueros

Western Region of Puerto Rico:
= Consist of 9 municipalities
= Total Population of 282,214 people

= Ranked among the top best coastal destination for
tourism.
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2. OBJECTIVES

I

% Create a database using the information gathered from the crash reports

from the Puerto Rico Police Department.

% Characterize pedestrian crash data of the Western Region, which is

located on the southwest corner of the island.

“ ldentify potential hazardous sites based on observation and pedestrian

crash data.

Note: The study period covers the period from 2007 to 2013.
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3. METHODOLOGY

g
Previous Studies & . Publications
Articles ] Laws & Regulations [ (AASHTO & NHTSA) ]
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I I I FARS / NHTSA
um-mu} mu} (2002-2010
Generation of Master Fatality Crashes

Comparizon betoreen PR vs. USA

Analysis

Observational Stadies on Hazardous Locations within the PR-2 Urban Comidor and Crash Rates
' Calculations within the Urban Corridor I

I Countermeasures, Conclusions and Recommendations
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4. DATA ANALYSIS:
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Pedestrian
. . Total Pedestrian Fatalities per
Municipality Population Eatalities 10,000p Percentage (%)
Population
Ahasco 29,261 4 1.37 8
Cabo Rojo 50,197 14 2.79 28
Hormigueros 17,250 3 1.74 6
Lajas 25,753 3 1.16 6
Las Marias 9,881 1 1.01 2
Mayaglez 89,080 21 2.36 42
Sabana Grande 25,265 2 0.79 4
San German 35,527 2 0.56 4
Total 282,214 50 - 100%

s A total of 50 pedestrian fatalities occurred during the period covering from
2007 through February of 2013.

¢ The city of Mayaguez has the highest frequency of pedestrian fatalities with
42%.
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4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Male Age Distribution

— 0-15 years: 15%

- 16-25 years: 15%

- 26-35 years: 3.5%

— 36-45 years: 3.5%

- 46-55 years: 15%

m Male = Female

— 56-65 years: 33%

- More than 66 years: 15%
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4. DATA ANALYSIS (Cont.):

PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Pedestrian Crash Analysis - Month
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The highest
frequency of crash
occurred on July

which coincide with
summer season in
the West Region.
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4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Day of the Week
Sunday 16%
12 Almost 46% of the
Saturd b : »
- pedestrian fatalities
3 Friday occurred during
= weekends. (Friday
g Thorsday 14 Night, Saturday and
E Wednesday 47 Sunday)
Tuesday 6%
Monday 18%
. . . Z e S/
0% 5% 10% 15% 20% 25% 30%
Percentage (%)
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4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Pedestrian Fatal Crashes by Time of the Day

Number of Pedestrian Fatalities
S
N

0 0 0 0

12-11-2 23 34 45 56 6-7 7-8 89 910 10-1111-12 121 1-2 23 34 45 56 6-7 7-8 89 910 10-11 11-12
AM AM AM AM AM AM AM AM AM AM AM AM PM PM PM PM PM PM PM PM PM PM PM PM

Two significant peak hour periods of
pedestrian fatalities were found:
5:00 — 9:00 PM and 12:00 — 4:00 AM

N
v

1st IRF Asia Regional Congress & Exhibition

Bali, November 17 - 19, 2014
Better Roads. Better World.

}?
gz
b=
ol
|



4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Pedestrian Maneuvers Prior to Motor Vehicle - Pedestrian
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Pedestrian Maneuvers Prior to Motor Vehicle - Pedestrian Crash

Other 3%

Providing Roadside Assistance M 3%

3%

Standing on the road

Back - Over Crashes 9%

Crashes

Crossing at Intersection 12%

Walking in favor of traffic 15%

|

24%

Walking against traffic

Crossing Outside Intersection |

0% 5% 10% 15% 20% 25%
Percentage (%)

The highest frequency corresponded to Crossing Outside
Intersection with 32%.

30%

32%

35%
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4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH ANALYSIS IN THE WESTERN REGION

Probable Causes of Motor Vehicle - Pedestrian Crashes

Other (Debris) - 3%

Driver Visibility Obstruction 6%

Wet Pavement 9%

Hit and Run 11%

Driving under the influence of alcohol 11%

Driver did not perceive pedestrian 17%

Inadequate or Absence of lllumination

Probable Causes of Motor Vehicle - Pedestrain Crashes

0% 5% 10% 15% 20% 25% 30% 35% 40%
Percentages %

The highest frequency corresponded to Inadequate or
Absence of lllumination with 43%.
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45%
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4. DATA ANALYSIS (Cont.):
CRASH RATES FOR SEGMENTS IN THE PR-2 CORRIDOR IN MAYAGUEZ

A
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¢ Crash rates for segments are calculated using the fallowing formula:
R=(C %x100,000,000)/(V x365 xNxL)

Where,

R= Crash Rates for Road Segments expressed as Crashes per 100

million vehicle — kilometers of travel

C = Number of Pedestrian Fatal Crashes in the Study Period

V = Average Annual Daily Traffic (AADT)

N= Number of Years within the Period of Study

L = Segment Lenght in kilometers
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4. DATA ANALYSIS (Cont.):
PEDESTRIAN CRASH RATES FOR SEGMENTS IN THE PR-2 CORRIDOR IN MAYAGUEZ

Study Period 2007-2013 Numberof  Length  AADT

_— T

Crash Rates

Crashes (km) (veh/day)

1. Sultana to Carolina
1 1.5 66,650 0.46
Street
2. Carolina Street to
1 0.5 77,300 1.18
Centro Médico Entrance
3. Centro Médico Entrance
Pt 1 1.1 77,300 0.54
EVEL]?I:F2 | to Duscombe Avenue
N e & | 4. Duscombe Avenue to
: 2 0.8 68,700 1.66
: . Nenadich Street
S - _ N 5. Nenadich Street to
Centro'Meéa ;:JI':"]I_‘.‘:‘:":._;:‘;- r‘_.."'-". L Viaduct 3 0.31 59,800 7.39
6. Viaduct to Llorens
3 1 51,500 2.66
Torres Avenue
7. Llorens Torres Avenue
1 0.7 54,600 1.19
to Chardon Street
.'-‘:‘.'-duérm LJ!“.'M;_;-L;-;U : 8. Chardon Street to
e ki . et o s 1 0.8 51,000 1.12
PR-3108
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5. PROPOSED SOLUTIONS
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% The pedestrian crash analysis showed that the PR-2 Urban Corridor in the City
of Mayaguez has the highest incidence of pedestrian fatalities of the Western
Region.

s The PR-2 Urban Corridor is classified as a high speed, urban arterial that
crosses the city from north to south.

¢ The urban corridor has frontage roads in several segments which provide
access to traffic generators such as commercial, industrial, governmental and
housing developments.

¢ As part of this study an inventory of pedestrian fatalities in the urban corridor

was performed to better assess the situation in this hazardous corridor.

1st IRF Asia Regional Congress & Exhibition

B

-

IRF Bali, November 17 - 19, 2014
Better Roads. Better World.



6. SOLUTION IMPLEMENTATION:
FINDINGS OF THE PEDESTRIAN FACILITY INVENTORY ON PR-2 CORRIDOR

Sidewalks- 7% of the segments did not

comply with the 1.52 meters minimum
sidewalk width.

Crosswalks- 14% of the intersections had
crosswalks that did not comply with the
1.83 meters minimum width.

Pedestrian Refuge Island — 43% of the
intersections did not provide pedestrian
storage areas.

Pedestrian Push Buttons — 21% of the
intersections had pedestrian push buttons

that were installed improperly pointing in
the wrong direction.

Pedestrian Traffic Signals — 7% of the
intersections had Pedestrian Traffic
Signals that were not operating.
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. EVALUATION OF RESULTS AND NEXT STEPS

A
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The City of Mayaguez has the highest frequency of pedestrian fatal crashes with
a total of 42%.

The pedestrian crash analysis showed that the PR-2 Urban Corridor in the City
of Mayaguez has the highest incidence of pedestrian fatalities with an
approximate 26% of the total fatalities of the Western Region.

A major achievement was to identify a hazardous segment within the PR-2
Urban Corridor. Cross tabulations and crash rate analysis determined that the
segment between Nenadich Street and the viaduct had the highest incidence of
pedestrian fatalities on the Corridor.

In terms of traffic control devices, the observational studies performed showed a
lack of a pedestrian refuge island and only 12 seconds for pedestrians to clear
the crosswalk. During the night, the illumination provided by light poles were not

uniform in the vicinity of the intersections evaluated.
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7. EVALUATION OF RESULTS AND NEXT STEPS (cont.)

% Lack of enforcement of pedestrian crossing in crosswalks is a contributory factor
for this high pedestrian fatality rate.

% Short term improvements for the corridor include the optimization of the traffic
lights without increasing traffic delays. According to the HSM Crash Modification
Factors, implementing this countermeasure can reduce the motor vehicle —
pedestrian crashes by 50%.

s Other recommended countermeasures are the construction of a pedestrian
refuge island and improvements on the illumination system along the corridor.

* Awareness campaigns are also recommended to move toward a culture of safety

with zero pedestrian fatalities in Puerto Rico.
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7. EVALUATION OF RESULTS AND NEXT STEPS (cont.)

I

* The inventory of the condition of the pedestrian facilities, and an analysis of
potential countermeasures for each intersection on the PR-2 Urban Corridor was
submitted to Puerto Rico Highway and Transportation Authority for evaluation
and implementation.

*» This assessment could potentially assist in the improvement of pedestrian facility

conditions, and reducing pedestrian fatalities along the corridor.
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