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EXECUTIVE SUMMARY

The Florida Department of Transportation (FDOT) has studied wrong way crashes occurring on
interstate freeways and expressways throughout the state of Florida. In the past five years (2009-2013),
280 crashes have occurred on Florida’s freeways and expressways resulting in more than 400 injuries
and 75 deaths. This study analyzed trends and contributing factors surrounding wrong way driving on
freeways and expressways. It proposed systemic countermeasures to prevent or discourage wrong way
occurrences, reducing wrong way crashes and driving down fatalities on Florida’s freeways and
expressways. The analysis findings, engineering countermeasures, and implementation plan for the
study are summarized as follows:

FINDINGS

Literature Review

= The literature review included studies and reports from Federal Highway Administration
(FHWA), the National Transportation Safety Board (NTSB), the American Traffic Safety
Services Association (ATSSA), and the states of Michigan, lllinois, Texas, Wisconsin, and
Rhode Island.

= The following characteristics associated with wrong way crashes were commonly cited in
the literature:

O Driver impairment

O Late night / early morning driving

0 Driving on weekends

0 Urban areas

0 Multiple-vehicle crashes

0 Overrepresented age groups (16 to 24 years old and over 65 years old)

= The majority of wrong way movements are entering the freeway/expressway from an exit
ramp

= Susceptible interchange types for wrong way entry include partial cloverleaf, diamond, and
left-hand exit ramps. Full cloverleaf is considered the most desirable for preventing wrong
way movements. The diverging diamond also provides opportunities to reduce wrong way
movements over many traditional interchange configurations.

= Countermeasures to reduce wrong way driving include geometric design elements at the
interchange exit ramps, signing and pavement marking within the interchange area, and a
variety of dynamic/ITS technologies.
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Pilot Projects

TxDOT is implementing LED-illuminated WRONG WAY signs at frontage road exit ramps with
a history of wrong way driving at typical cost of $14,000 per ramp installation. Low-
mounted signs are being considered in a study by Texas Transportation Institute (TTI).

Pilot projects in Florida include the following locations:
O FDOT District 3: four locations on I-10 in Tallahassee
0 FDOT District 7: red RRFB installations at multiple locations in Tampa area

0 Turnpike: ten locations on the Homestead Extension (HEFT), five locations on the
Sawgrass Expressway in South Florida

0 Central Florida Expressway Authority (CFX): five locations in Central Florida

The pilot projects include ITS technology to detect wrong way movement on ramps in
combination with LED-illuminated WRONG WAY signs. The I-10 installations also include
enhanced signage and geometric improvements at the ramp termini and on the cross-
streets within the interchange areas.

Statewide Crash Summary

Over the study period (2009-2013), more than 6,300 potential wrong way crashes were
identified on freeways/expressways in Florida using the following criteria coded in Florida’s
Crash Analysis Reporting System (CARS) database:

0 Contributing cause coded as wrong way driving
0 Non-identical vehicular crash directions

0 Head-on harmful event type

O Fatal crashes

After review of the crash reports of the potential wrong way crashes, 280 wrong way
crashes were confirmed in the five-year period.

More than half (51 percent) of the crashes resulted in injury (411 injuries), and (18 percent)
resulted in fatality (75 fatalities).

Weekends and early morning hours (12am to 6am) were found to be more susceptible to
wrong way crashes

Alcohol and/or drugs were involved in 45 percent of wrong way crashes, more than 16
times the alcohol and/or dug involvement proportion for freeway/expressway crashes in
Florida

The majority of wrong way crashes (71 percent) occurred in dark conditions, reversing the
proportion of general freeway/expressway crashes in the state (29 percent in dark
conditions).
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Drivers less than 30 years old account for 42 percent of the wrong way crashes; statewide
trends on freeway/expressway crashes indicate a proportion of 50 percent for the same age
range. Therefore, driver age proportions appear to be similar for wrong way crashes and all
freeway/expressway crashes.

Drivers 75 years and older account for 4.6 percent of the wrong way crashes. However, this
is more than three times the expected proportion from statewide trends on
freeway/expressway crashes (1.4 percent for drivers 75 years and older). Therefore, drivers
75 years and older are more susceptible (i.e. at higher risk) of a wrong way-related crash.

Approximately 75 percent of wrong way crashes occurred in urban areas and 25 percent in
rural areas.

Within FDOT district jurisdictions, the districts with the most wrong way crashes were
District 2 (49 crashes), Turnpike System (49 crashes), District 6 (37 crashes), and District 5
(35 crashes).

High Crash Locations

The crash data were analyzed to identify potential high crash locations associated with
wrong way entry. The analysis centered on the location of each wrong way crash and a
scoring system for potential wrong way entry points upstream of the wrong way driver.

The interchange types with the highest crash scores included:
0 diamond/partial diamond (crash score of 98)
0 partial cloverleaf (crash score of 45)
0 trumpet (crash score of 17)
The interchange type with the lowest crash score was:
0 full cloverleaf (crash score of 1)

The crash score distribution was fairly consistent with the proportion of interchange types
across the state. Therefore, the higher crash scores at certain interchange types are
consistent with their higher levels of exposure across the state.

From the high crash location analysis, 40 interchange locations were selected for field
review. These locations were discussed and agreed upon with the District Traffic Operations
Engineers (DTOE).

At each of the 40 interchange locations, an existing conditions assessment was conducted,
accompanied by an existing conditions diagram. Suggested systemic-type countermeasures
for reducing wrong way driving on Florida’s freeways/expressways were provided.
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Interchange Field Reviews — General Observations
=  Guide Signs

0 Multi-lane arterial cross-street guide signage in advance of the interchange often
utilized interstate shield signs instead of large green destination signs.

0 Upgrading guide signage would provide a motorist with more information in
advance of the interchange, such as the appropriate lane for the desired
ramp/direction.

= Ramp Intersection Signage

O Signage at the interchange exit ramp/cross-street intersections generally met the
MUTCD (6) minimum requirements being:

e One DO NOT ENTER sign
e One WRONG WAY sign
e The MUTCD allows for additional optional signs:
e Redundant DO NOT ENTER and WRONG WAY signs
e ONE WAY signs coupled with the DO NOT ENTER signs

e Turn restriction signs (NO LEFT TURN signs, NO RIGHT TURN signs,
etc.) on the cross-street

0 At interchanges where entrance and exit ramps were adjacent to each other (i.e.
partial cloverleaf, trumpet), not all locations had the KEEP RIGHT sign on the median
separating the entrance and exit ramps.

0 The majority of the wrong way signs observed could be replaced with larger signs,
per the 2009 MUTCD (6).

= Pavement Markings

0 The condition of raised pavement markers (RPM) and the pavement markings
(wrong way arrows, stop bars) varied greatly among the locations reviewed.

0 Dotted guide line stripes (also known as lane line extensions) were observed at
many cross-street intersections, providing guidance to motorists of the appropriate
intersection turn maneuvers.

0 Left turn arrows were occasionally painted in turn lanes extending through the
upstream cross-street/ramp intersection, potentially encouraging a turning vehicle
onto the first exit ramp.

0 In other instances, a straight arrow with a RAMP pavement marking message was
used in advance of the upstream (first) cross-street/ramp intersection.

= Lighting
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0 The lighting levels varied among the locations from no lighting, to high mast
interchange lighting only, to both interchange and street-level lighting.

0 The interchanges providing the greatest nighttime visibility included street-level
lighting at the entrance ramps.

= Geometric Design

0 A variety of median openings were observed at the cross-street/exit ramp
intersections. Median openings formed to prevent left-turns from the cross-street
(on to an exit ramp) are effective in discouraging wrong way movements.

0 Multiple locations were noted where median extensions could be constructed to
further discourage wrong way left-turns.

= Maintenance

0 Signage appeared to be the most obvious deterrent to wrong way driving at the
locations. However, many of the signs were worn from exposure to the elements.
Many locations would benefit by replacing existing signs with larger signs having
higher levels of retroreflectivity.

ENGINEERING COUNTERMEASURES

Engineering countermeasures were grouped into implementation levels for application purposes. The
first level (Level 1a) describes Florida’s current minimum requirements, primarily based upon the
MUTCD (6) minimum requirements. The next level (Level 1b) is the proposed new minimum

IH

requirements, which adds the MUTCD “optional” signs and specifies other application details. Level 1a
and Level 1b countermeasure implementations are compared visually in Figures 20 and 21. Levels 2 and
3 provide additional enhancements (static and dynamic/ITS, respectively) that may be considered for
special application on a case-by-case basis. The countermeasure implementation levels are summarized

as follows:

Level 1a — Current MUTCD and FDOT Minimum Requirements

e Proper signing sequences and level of interchange guide signage on cross-street approaches
e MUTCD (6) minimum sign package (MUTCD, Figure 2B-18 and report Figure 20)
O One DO NOT ENTER sign
0 One WRONG WAY sign
e KEEP RIGHT signs, as appropriate, on side-by-side exit and entrance ramps
e Stop bars at end of exit ramps
e Wrong Way Arrows on exit ramp (Standard Index 17345)
e Entrance ramp directional assembly (e.g. MUTCD, Section 2D.32)
e Ramp and cross-street lighting (Plans Preparations Manual (PPM), Vol 1, Sect. 7.3.4)
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Level 1b — Proposed New FDOT Minimum Requirements

e Add MUTCD “optional” signs
Second DO NOT ENTER sign
Second WRONG WAY sign
ONE WAY signs
O Turn restriction signs (i.e. NO RIGHT TURN signs, NO LEFT TURN signs, etc.)
e Upgrade sign sizes to meet oversized sign sizes at minimum (MUTCD, Table 2B-1)
e Lower (4-foot) mounting height for WRONG WAY signs
e Add vertical retroreflective strip on sign supports (MUTCD, Figure 2A-1[E])
e Add Type Xl retroreflective sheeting on signs
e Install higher standard of cross-street guide signage in advance of the interchange (e.g.

o O O

overhead vs. side-mount, green sign vs. shield)
e Add 2-foot by 4-foot dotted guide line stripes (also known as lane line extensions) for left turns
between ramps entrances/exits and cross-streets
e Install a minimum of two directional sign assemblies at the entrance ramp (one facing each
cross-street direction), consisting of the following signs:
0 Cardinal Direction auxiliary sign (e.g. MUTCD, M3-1)
0 Interstate shield route sign (e.g. MUTCD, M1-1)
0 Directional Arrow auxiliary sign (e.g. MUTCD, M6-2a)
e Add retroreflective paint (yellow) on ramp median nose where applicable
e Use a straight arrow and interstate shield pavement marking in left-turn lanes extending from
the far-side ramp intersection through the near-side ramp intersection to prevent premature
left turns, where applicable
e Extend cross-street median noses at ramp exit intersections to discourage wrong way turning
movements where opportunities exist (quick curb may also be used temporarily as needed in
retrofit situations)
e Shape median openings to restrict/deter wrong way turning movements where appropriate
(quick curb may be used temporarily as needed in retrofit situations)

Level 2 — Enhanced Static Treatments & Signal Indications

e Install a redundant entrance ramp directional sigh assembly on the opposite side of the ramp

e Use FREEWAY ENTRANCE signs (e.g. MUTCD, D13-3) to enhance the entrance ramp directional
sign assemblies

e Freeway-sized signs or larger (i.e. larger than MUTCD (6) guidance), particularly on multi-lane
exit ramps

e Second set of WRONG WAY signs at staggered height, if ramp length allows

e Retroreflective sheeting border around WRONG WAY signs (MUTCD, Figure 2A-1[D])

e WRONG WAY signs on the back of existing structures (overhead signs, toll booths, etc.)

e Replace circular green with through green arrow indications on outside lane signal heads
(where appropriate) to deter wrong way right-turns onto exit ramps
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Level 3 — Dynamic/ITS Treatments

o LED-illuminated WRONG WAY signs with radar detection

e Red in-pavement flashers creating the illusion of a stop bar on the exit ramp

e Flashing RPMs along the exit ramp edge line

e Mainline wrong way detection (e.g. negative speed detection)

e Wrong way detection integration with traffic management centers (TMCs), closed circuit
television (CCTV), dynamic message signs (DMS) to warn other motorists, and law enforcement

e Coordination with real-time travel information providers and in-vehicle applications, on-board
navigation systems, and cellular device applications to provide advance warning to motorists of
wrong way drivers

e Connected vehicle applications

IMPLEMENTATION PLAN

To support the Districts in providing a consistent, predictable, and repeatable plan to reduce the
occurrence of wrong way incidents throughout the state, this report provides an implementation plan
to assist in the prioritization and implementation of suggested countermeasures. The implementation
plan consists of a unified approach to inspect and improve existing interchanges in each District,
considerations for wrong way countermeasures in the planning and design stages of new (or
reconstructed) interchanges, and suggestions for developing effective education and enforcement
strategies.

Existing Interchanges

It is suggested each District bring the wrong way countermeasures at each interchange up to the
proposed new minimum standard (Level 1b) over a three-to-five year timeframe through a unified
approach to inspect interchanges, apply countermeasures, and provide maintenance. Priority
interchange locations and interchange types are provided in the report.

New or Reconstructed Interchanges

Designers should actively consider wrong way countermeasures in the planning and design stages of
interchange projects. The Department’s development of a consistent approach for wrong way
countermeasures is recommended to support consistent and robust designs against wrong way driving
at interchange ramp/cross-street intersections.

Education and Enforcement Task Force

Further coordination at the district levels with local law enforcement and impaired driving advocacy
groups has the potential to yield a deeper understanding of the driver behavior issues at the root of
wrong way driving. It is suggested each district safety office form a special task force made up of
representatives from FDOT, local advocacy groups (e.g. MADD), educators, and local law enforcement
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agencies. The wrong way driving issues could also be taken on by existing Community Traffic Safety
Teams (CTST) in each district. FDOT representatives of the special task force for each district should
regularly meet to share insights and craft education and enforcement strategies with a sharp focus
toward target audiences, locations, and timeframes, that can be consistently implemented statewide
(as appropriate). These efforts should also be coordinated with Central Office to effectively identify
potential funding sources for the agreed-upon strategies.
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Introduction
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INTRODUCTION

BACKGROUND

The Florida Department of Transportation (FDOT) has studied wrong way crashes occurring on
interstate freeways and expressways throughout the state of Florida. In the past five years (2009-2013),
280 crashes have occurred on Florida’s freeways and expressways resulting in more than 400 injuries
and 75 deaths. This study analyzes trends and contributing factors surrounding wrong way driving on
freeways and expressways. It proposes systemic countermeasures to prevent or discourage wrong way
occurrences, reducing wrong way crashes and driving down fatalities on Florida’s freeways and
expressways.

LITERATURE REVIEW

The National Transportation Safety Board (NTSB) defines wrong way driving as “vehicular movement
along a travel lane in a direction opposing the legal flow of traffic on high-speed divided highways or
access ramps” (1). Many states and federal organizations have conducted research on wrong way
driving since the advent of the Interstate Highway System. Wrong way driving is of great interest due to
its propensity to result in fatal and severe injury crashes. The literature review conducted for this study
included studies from national organizations such as the Federal Highway Administration (FHWA), the
NTSB, and the American Traffic Safety Services Association (ATSSA), as well as studies from other states,
including Michigan, lllinois, Texas, Wisconsin, and Rhode Island. General characteristics surrounding
wrong way crashes include the following (1)(2)(3):

e Driver impairment — higher levels of alcohol and/or drug impairment are associated with at-
fault drivers in wrong way crashes (i.e. wrong way drivers) than in other freeway/expressway
crashes. Multiple sources listed ranges upwards of 50 percent.

e Early morning period — wrong way crashes are disproportionately skewed toward the early
morning hours, with nearly half occurring between midnight and 6am.

e Weekends — wrong way crashes are disproportionately skewed toward weekends, with more
than half occurring on Friday, Saturday, or Sunday.

e Age of wrong way driver — age ranges of 16 to 24 years old, and 65 years and older, have been
noted as more susceptible to wrong way driving.

e Urban areas —wrong way crashes tend to occur in urban areas more frequently than rural areas.

e Multiple-vehicle crashes — majority of wrong way crashes involve hitting another motor vehicle
as opposed to a highway barrier, ditch, or some other fixed object (1).

e Wrong way entry — entering the freeway/expressway system in the wrong direction from an exit
ramp is the most commonly identified origin of wrong way driving.

11
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Interchange Types

Many researchers have pointed to particular interchange types as more conducive to wrong way entry.
Partial cloverleaf and other interchange types with adjacent or parallel ramps were noted as the most
susceptible interchange types for wrong way entry in the literature review. Full cloverleaf interchanges
were noted as the most desirable interchange type to avoid wrong way entry maneuvers. Copelan (4)
provided an excellent discussion on a variety of interchange types and design recommendations to
discourage wrong way driving. A summary of Copelan’s findings and recommendations is provided

below. Quotations are from the author (Copelan).

Full Cloverleaf

e Copelan states this interchange type is
“most desirable”
movements.

e Providing a median separator or double-

to avoid wrong way

yellow barrier striping with reflective
markers on the overcrossing bridge may
help motorists stay on proper side of road
and avoid an incorrect left-turn onto the

exit ramp.

Partial / Two-quadrant cloverleaf

e Potential improvements include separating
entrance and exit ramps, making entrance
ramps easier to access, and reconstructing
curb nose between adjacent ramps.

Full diamond interchange

e Options to prevent left turns on to the exit
ramp include constructing a separator
island and better distinguishing the exit

ramp from frontage road.

.

- -

== Froper Directlan of Traval
== Wreng-Way Mavements

'_;,"

=== Proper Oliractlen of Travel
== == Wrang-Way Movamarnis

12
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Half diamond interchange

e Good signing is extremely important.
e Drivers may attempt U-turns to access
ramps.

Trumpet interchange

e Curbed medians, barrier striping of double
yellow lines and reflectors, or concrete
median barrier may be used to avoid wrong
way movements.

Slip ramps

e Problems may occur where a two-way
frontage road terminates at a slip ramp

e Flat angles are more desirable to discourage
turns on to one-way ramps.

Buttonhook ramps

e Can be “very susceptible” to wrong way
movements.

e Options for improvement include

separating the entrance and exit ramps and

reconstructing the nose to discourage

wrong way movements.

Cul-de-sac intersection near off-ramp

e This interchange type should be obsolete in
new designs.

e Where old designs exist, options for

improvement include using arrows, lead

lines, reflective markers, and signs to avoid

wrong way movements.
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Scissors off-ramp

e This interchange type should be obsolete in
new designs.

e Where old designs
improvement include using arrows, lead
lines, reflective markers, and signs to avoid

exist, options for

wrong way movements.

Left-hand off-ramp

e This interchange type should be obsolete in

new designs.
e Copelan states this treatment “"must be
avoided” in new construction.
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Additional detailed information on the above summary can be found in Copelan’s report (4) referenced
in Section 8 of this report. Within the last decade, a novel interchange concept known as the Diverging
Diamond Interchange was developed, and the first Diverging Diamond Interchange was constructed by
the Missouri Department of Transportation (MoDOT). MoDOT'’s experience is summarized as follows

(5):

Diverging Diamond

e The channelization creates a traffic calming
effect.

e Wrong way movements to and from the
ramps are “virtually eliminated” by making
them physically difficult to accomplish.

o Diverging Diamonds typically cost less to
construct than a Full Diamond and require
comparable right-of-way.
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Countermeasures

Potential countermeasures to reduce wrong way driving include a broad spectrum such as driver-
focused measures (i.e. in-vehicle alcohol detection technologies), signing and pavement marking
enhancements, geometric design elements, and intelligent transportation system (ITS) improvements.

Driver-focused measures are meant to address one of the key issues behind wrong way driving: driver
impairment (1). These include in-vehicle alcohol detection technologies and increased law enforcement
in target areas/time periods.

Signing and pavement marking enhancements provide the most low-cost opportunities to reduce
wrong way driving by increasing the conspicuity of interchange entrance and exit ramps. The MUTCD
(6) prescribes the minimum national standards for signing and pavement markings on interchange
ramps, including optional signs and pavement markings. The optional sighs and pavement markings
provide a level of redundancy beneficial to increasing the conspicuity of allowed and prohibited
movements. An example of minimum required signage and marking and additional optional signage
and markings is provided in Figure 2B-18 of the MUTCD (6). The MUTCD increased the recommended
sign size dimensions in the 2009 Edition, making signs more conspicuous. In addition to the MUTCD
requirements, emerging signing and pavement marking countermeasures include the following (7):

e Low-mounted DO NOT ENTER signs and WRONG WAY signs to improve headlight visibility at
night, as well as visibility for older drivers and impaired drivers

e LED-illuminated sign borders around WRONG WAY signs to improve visibility

e Red vertical retroreflective strips on DO NOT ENTER sign and WRONG WAY sign supports to
improve conspicuity

e Enhanced DO NOT ENTER signs and WRONG WAY signs, such as larger sign sizes and multiple
signs

e Enhanced pavement markings such as lane use arrows, lane line extensions, and stop lines at
exit ramps

With signing and pavement marking countermeasures, an inspection and maintenance plan is essential
to maintain appropriate retroreflectivity levels as signs and pavement markings age and become worn.

Geometric design countermeasures use access management and raised barriers, such as curb and/or
median, to restrict turning movements in the interchange vicinity and at the exit ramps. The AASHTO
Green Book (8) provides a discussion on the design of interchange exit ramp intersections with cross-
streets to discourage wrong way entry (p.10-83). Countermeasures noted in the ATSSA report (7)
include:

e Raised median extensions at the cross-street intersections to restrict wrong way turning
movements

e Median barrier on the interchange ramp where the proximity of entrance and exit ramps can
cause confusion

e Control radius to make a wrong way turning movement tighter, harder, or more awkward
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e Channelizing island to narrow exit ramp width and decrease possibility of wrong way entry

Wrong way countermeasures utilizing ITS technologies have emerged in the past several years, and new
technologies continue to expand opportunities to reduce crashes and wrong way driving events. Recent
installations in Texas include radar-equipped wrong way detection devices and LED-illuminated WRONG
WAY signs that flash when wrong way movements are detected (7). Similar ITS installations are being
pilot tested in several locations throughout Florida. The wrong way detection installations in Texas
utilize the existing ITS infrastructure to communicate wrong way events to law enforcement via the
TMC, and the TMC is able to post messages to freeway mainline DMS to warn other motorists of a
wrong way driver. The system has successfully led to law enforcement stopping wrong way drivers prior
to collisions occurring. Other ITS technologies include in-pavement flashers and warning lights activated
by wrong way detection, and in-vehicle navigation systems equipped to give wrong way warnings.

Ongoing Research

As part of this project, the project team interacted with two ongoing research projects related to
human factors testing and wrong way driving. A Texas DOT project with Texas Transportation Institute
(TTI) is studying the effects of alcohol impairment on wrong way driver behavior. An FDOT project with
Florida State University (FSU) is studying how human factors relate to wrong way driving.

FLORIDA PILOT PROJECTS

A number of ITS installations are underway throughout Florida to discourage wrong way driving on
interchange exit ramps. The projects include more than 30 installations on exit ramps in FDOT District 3,
FDOT District 7, the Turnpike, and the Central Florida Expressway Authority (CFX). The pilot projects are
summarized as follows:

FDOT District 3

e Four locations on |-10 in Tallahassee — SR 263 (Capital Circle
NW), SR 63 (US 27/N Monroe St), SR 61 (Thomasville Rd), and
SR 261 (US 319/Capital Circle NE)
e Installations include:
O LED-illuminated WRONG WAY signs and vehicle
detection
0 Enhanced DO NOT ENTER and static WRONG WAY
signage
0 Overhead WRONG WAY signage
0 Enhanced signage (no right-turn, left-turn, no U-turn) and pavement markings on cross-

streets
0 Median curb extensions to discourage early left-turns
0 Wrong way arrows (RRPMs)
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e Red in-pavement flashers creating the illusion of a stop bar on
the exit ramp will be implemented at locations in District 3
0 Tested at FDOT’s Traffic Engineering Research Lab (TERL)
0 Approved for experimentation by FHWA

FDOT District 7

e Microwave vehicle detectors capable of detecting wrong way movement are being added in 15
locations in the high risk area
e (Closed circuit television cameras (single focus) capable of wrong way detection are being
installed at each interchange along with other equipment.
e Red rectangular rapid flashing beacon (RRFB) assembly coupled with a WRONG WAY sign
0 Three locations on I-275 in Hillsborough County — Fowler Ave, Fletcher Ave, and Bearrs
Ave
Approved for experimentation by FHWA
Will be installed on six exit ramps
Wrong way detection-based activation
Experimentation period will be analyzed by the Center for Urban Transportation
Research (CUTR) at the University of South Florida (USF)

O O O O

Florida’s Turnpike Enterprise

e 15 locations in South Florida
0 Homestead Extension (HEFT) — 10 locations
O Sawgrass Expressway — 5 locations
e Installations include:
0 Two radars (one front-facing, one rear-facing)
0 Camera (rear-facing to confirm wrong way activity and license plate

capture)
O LED-illuminated WRONG WAY signs activated by forward radar
O Solar power

0 Communication software

Central Florida Expressway Authority (CFX)

e Five locations on SR 408 in Orlando
e Focus of project is on lost or confused drivers

O Tourists (UK/left-side drivers)

0 Elderly population

0 University of Central Florida (UCF) will analyze data for one year
e Installations include:

0 Combination of two manufacturer’s devices

0 Two sets of each establishing 4 detection zones
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Redundancy to study when they enter, how far they get before turning around
2 sets of LED-illuminated signs on both sides of road

High retroreflectivity sheeting and large sign size

Activated by detection devices

O O O O O

Rear-facing camera takes photo to confirm wrong way activity
e Bids expected to be $25,000 to $30,000 per ramp

The pilot projects were in the design or construction phases at the time of this study. Prior to
completion of the study, some of the District 3 and Florida’s Turnpike pilot projects were installed and
operational.
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WRONG WAY CRASH HISTORY

A statewide historical crash review was conducted to identify and analyze wrong way crashes on
limited-access freeways and expressways. The crash data collection and analysis are summarized in the
following sections.

CRASH DATA COLLECTION

The crash data collection was conducted using the CARS database over a five-year study period (2009-
2013). The collection of crash data actually included through the end of February 2014; however, the
2014 CARS data was not yet up-to-date for many counties when the analysis was conducted and no
wrong way crashes were identified post-2013.

Methodology

The CARS database is made up of crash data entered directly from police crash reports. Therefore,
gueries into the CARS data are only as reliable as the data entered by the police officer in the field.
Oftentimes, crash data is entered inconsistently or mistakenly miscoded. In order to obtain a
reasonably complete dataset of wrong way crashes, the following five-step methodology was utilized to
identify and confirm statewide wrong way crashes populating the final crash dataset:

Step 1: Identify all applicable roadway IDs and milepost ranges, by District

The roadway IDs and associated milepost ranges for all freeways and expressways in the state were
identified for each District.

Step 2: Obtain total crash data from CARS on interstate freeways and expressways

All crash data (wrong way crashes and others) were obtained for the freeways and expressways over
the study period (Jan 2009 through Feb 2014). As previously mentioned, many counties were noted as
not having up-to-date information in the CARS database for 2014. A total of 157,531 crash records were
obtained on the study roadways over the study period. Crashes occurring on freeway and expressway
mainlines, ramps, and at ramp/cross-street intersections were included in the query.

Step 3: Reduce the total reported crashes to “potential” wrong way crashes

The 157,531 crash records were brought into a spreadsheet and sorted to identify “potential wrong
way crashes”. A crash was considered a potential wrong way crash if it met at least one of the following
criteria:

e If contributing cause 1 or 2 was coded as 21 (i.e. driving wrong side/way)
e [f vehicular crash directions (i.e. VEH DIR 1, VEH DIR 2) were not identical
e If the harmful event was coded as 02 (i.e. head-on collision)
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In addition to the criteria noted above, all fatal crashes were flagged for review as a conservative
measure. A total of 6,313 crash records were identified as potential wrong way crashes and flagged for
further review.

Step 4: Obtain crash reports for all “potential” wrong way crashes

Crash reports for all potential wrong way crashes were requested to further review the circumstances
of each potential wrong way crash.

Step 5: Identify wrong way crashes from crash reports

After obtaining crash reports for potential wrong way crashes, each crash report was reviewed
individually to confirm each wrong way crash event. Crashes were considered wrong way crashes if
they involved wrong way entry on a ramp, driving on the mainline opposite the direction of traffic, U-
turns followed by wrong way driving, and reversing on the mainline or on ramps. 306 crashes occurring
between 2009 and 2013 were initially identified as wrong way crashes. However, after a detailed
review of the wrong way crash reports, 26 crashes were removed from the dataset due to construction
zone activity, traffic stop activity, etc.

Through the crash data collection process, 280 wrong way crashes statewide were identified and
confirmed over the five-year study period (2009-2013) on Florida’s freeways and expressways. A
summary table of all wrong way crashes over the study period is provided in Appendix A.

Considerations for Future Wrong Way Studies

The methodology for confirming wrong way crashes (as described above) was very time-intensive. This
was due mostly to the additional measures taken to review the crash reports of all potential wrong way
crashes. Three primary criteria were used to narrow down potential wrong way crashes — the
contributing cause, the vehicular crash directions, and the harmful event. When considered separately,
each criterion identified only a percentage of the total confirmed wrong way crashes:

e Contributing cause “driving wrong side/way” — indicated in 65 percent of the 280 wrong way
crashes

e Non-identical vehicular crash directions — indicated in 88 percent of the 280 wrong way crashes

e Head-on harmful event — indicated in 39 percent of the 280 wrong way crashes

The vehicular crash directions yielded the highest positive hit rate of the confirmed wrong way crashes.
However, the criterion also has a high false positive rate. The crash directions criterion yielded 4,170
potential wrong way crashes, of which 246 were confirmed (94 percent false positive rate).
Contributing cause was the next highest criterion, with a positive hit rate of 65 percent. The
contributing cause criterion yielded 223 potential wrong way crashes, of which 183 were confirmed
wrong way crashes (18 percent false positive rate).

21



Statewide Wrong Way Crash Study April 2015

When taken together, the crash directions and contributing cause criteria effectively identified 98
percent of the 280 wrong way crashes. Unfortunately, the criteria combination also yields a high false
positive rate (93.5 percent). The combination of crash directions and contributing cause criteria
identified 4,220 potential wrong way crashes, of which only 274 were confirmed wrong way crashes,
making the time-consuming task of reviewing crash reports an essential step in the data collection
process. Many of the false positives for the vehicular crash directions involved crashes at ramp
intersections.

For future studies, options remain to consider multiple criteria and spend additional resources
obtaining a fuller data set, or to save resources by relying on a particular criterion (such as contributing
cause) resulting in a reduced data set. Factors surrounding the study should be considered, including
the potential size of the crash data set depending on study area, time period, and roadway type. FDOT
has expressed interest in conducting a wrong way crash study on state arterials in the future. A wrong
way crash study on state arterials would likely yield a much larger data set than the limited-access
facilities data set, and the presence of at-grade intersections would only increase the false positive rate
of the crash directions criterion.

Additional resources could be saved if the contributing cause were more accurately reflected in the
crash reports. There may be opportunities for additional law enforcement education and training to
more accurately code wrong way crashes in the crash reports.

HISTORICAL CRASH ANALYSIS

There were 280 wrong way crashes identified on Florida’s freeways and expressways over the five-year
study period (2009-2013). The following section details the statistical analysis of the crash history.

Frequency and Severity

The wrong way crash severity distribution is summarized in Table 1 and compared to the typical crash
severity distribution of urban and rural freeways in Florida. Compared to the typical crash distribution
of Florida freeways, wrong way crashes are more severe, resulting in higher proportions of injuries and
fatalities. More than