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Executive Summary

The first National Wrong-Way Driving (WWD) Summit was held July 18 and 19, 2013, at the
Morris University Center (MUC) of Southern lllinois University Edwardsville (SIUE). The purpose
of this summit, which was sponsored by the lllinois Center for Transportation (ICT) and lllinois
Department of Transportation (IDOT), was to provide a platform for practitioners and
researchers to exchange ideas, evaluate current countermeasures, and develop best practices
to reduce WWD crashes and incidents through a 4E’s approach (Engineering, Education,
Enforcement, and Emergency Response).

To enhance the quality of this summit, a significant number of attendees were brought
together to discuss various topics during individual presentations, as well as to take part in
broader topical group discussions. Participants included representatives from the National
Transportation Safety Board (NTSB), Federal Highway Administration (FHWA), American Traffic
Safety Services Association (ATSSA), lllinois State Toll Highway Authority, state departments of
transportation (DOTs), state police and highway patrols, universities, and consulting firms.
Overall, approximately 130 attendees from 23 states participated in this summit, including from
states that have already implemented and tested various countermeasures and those in which
WWD has been found to be a major of concern.

The emphasis of the first day of the summit was on the national scene, research and programs,
best practices, and ways to prevent WWD crashes. Following that, speakers from the NTSB,
FHWA, and various agencies from lllinois, California, Texas, Maine, and Michigan gave
presentations focusing on the national picture and trends based on research findings, best
practices, and WWD programs, including data, program elements, implementation and
challenges, and program effectiveness. Specific types of WWD crashes (e.g., involving older
drivers or alcohol) and relevant types of countermeasures (e.g., signing, striping, and geometric
improvement) were also discussed in-depth. Attendees, who had been pre-assigned to five
groups, convened to discuss WWD issues and countermeasures implemented in their states.
Following that, the group moderators presented discussion results and key findings to all the
attendees.

The second day began with overview of highlights from the previous day. Discussions were then
held about actions to take after detection of a WWD movement, such as ways to alert the at-
fault driver and other drivers, provide for correction of the WW maneuver, and manage
incident response by law enforcement and EMS. The final session of the summit was a panel
discussion with two members from state DOTs and two from state law enforcement agencies
who reviewed lessons learned and implementation programs.



Based on the discussions and presentations during the summit, the countermeasures listed in

the table below were found to be effective or worthy of implementation for mitigating WWD

incidents and crashes:

Engineering

Signing

Pavement Marking

Geometric Improvement

ITS Technologies

® Implementing
standard wrong-way
sign package

® Improved static signs

= Lowering sign height

= Using oversized signs

= Mounting multiple
signs on the same
post

= Applying red retro-
reflective tape to the
vertical posts

“Freeway Entrance”
sign for all on ramps
(ensure the right-way
driving)

= Stop bar

= Wrong-way arrow

= Turn/through lane-
only arrow

= Raised pavement
markers

= Short dashed lane to
delineate through
turns

= Entrance/exit ramp
separation

= Raised curb median

= Longitudinal
channelizer

= Change ramp
geometrics:
+» Obtuse angle

/7

+*» Sharp corner radii

LED illuminated signs
Dynamic signs to
warn other drivers
Use existing GPS
navigation
technologies to
provide wrong-way
movement alerts
Provide consistent
messages or alerts
that are intuitive to
the driver

Enforcement

DUI enforcement

Alert law enforcement agency

= Dynamic message sign to give warning to right-way drivers

(HCTRA), Texas

Portable spike barriers to stop WW drivers; implemented by Harris County Toll Road Authority

Education

Public awareness and understanding of:

+»+ Basics of road designs and interchange types

+»* Acts to do (witnessing a wrong-way driver)

Focus groups:
¢ Older drivers
++ DUI drivers
** Young drivers

These presentation slides from the summit are provided on the following pages. Appendix A
contains short bios and contact information for moderators and presenters, in alphabetical

order. The summit agenda, the survey questionnaire and results, and contact information for all

attendees are presented in Appendices B, C, and D, respectively.




Presentation Slides

All presentation slides from the summit are provided in this section. To contact any presenter
with questions about his or her presentations (e.g., methodology, data collection, results, etc.),
please refer to Appendix A.



Wrong-Way Driving: Study Findings and Objectives

Deborah Bruce, National Transportation Safety Board

National
Transportation
Safety Board

Wrong-Way Driving

Special Investigation Report

Deb Bruce, Office of Highway Safety
www.nisb.gov

Major Investigations

» Baker, CA March 7, 1968

« Dulles, VA June 9, 1970
« Carroliton, KY May 14, 1988

« 49 Fatalities
» 60 Injuries
« Wrong-way driver BAC 0.15 or more

m

¢ NTSB



Fatality Analysis Reporting System
(FARS)
National Highway Traffic Safety
Administration data

Between 2004 and 2009, there were
1,566 wrong-way fatal crashes on
high-speed divided highways

2,139 fatalities

1,566 wrong-way drivers and 1,934
right-way drivers

Wrong-Way Driving -SIR

BAC 2 0.15
684 drivers
50%

BAC
0.01-0.07
W 2 drivers

2%

i BAC
~_0.080.14

114 drivers

uits 10%

Vo Ng-way divers with repoted DAL res

i NTSB




Alcohol Impairment Among

Wrong-Way Drivers, 2004—2009
69% BAC = 0.08 11% BAC 2 0.08

z BAC =015 # 3
Wrong-way drivers 3. Right-way drivers
L

BAC =015
B4 dirivars
5

asedon 1,150 wrang-way and 612 right-way drivers with rep orted BAC results

i NTSE

Over-Representation of Older
Drivers, 2004—-2009

15% versus 3%

Driver's =80
A
o T0-79

100 200 300 400
Number of drivers




SIR Investigations

* Arlington, TX « Dallas, TX
* Fountain, CO » Beloit, WI
» Carlisle, PA » Fernley, NV

» 8 Fatalities
» 8 Injuries
» Wrong-way driver BAC 0.18 or more

I NTSB

Crash Elements vs. Data Results

« Majority of wrong-way drivers were
intoxicated

» Older drivers
» Potential medical impairment
» Improper ramp use

» Crash severity typically resulted in
fatalities




Fountain, Colorado




Beloit, Wisconsin

Safety Issues

* Driver impairment

» Highway design and traffic control
devices to prevent wrong-way
movements, and wrong-way driver
monitoring programs

» WWrong-way navigation alerts in
vehicles




Alcohol Ignition Interlocks

Prevent engine start until

breath sample is analyzed

Running retests ensure Wy,
1 ¥ u & ; '--' y \

driver remains unimpaired ... .

Reduce recidivism; use by all offenders

estimated to save over 1,000 lives/year

17 states and 4 California counties
require interlocks for all offenders

New In-\Vehicle Alcohol Detection
Technologies

+ Most fatal alcohol impairment accidents
involve drivers with no prior DWls

+ Driver Alcohol Detection System for
Safety (DADSS) Program
* Breath-based system
* Touch-based device

+ Prototype research vehicle currently in
development

10



Wrong-Way Signhage
+ Standard signage in the MUTCD to

deter Wrong-Way Entry
QNEWAY 4

» ‘'ONE WAY’ sign
» ‘DO NOT ENTER' sign
» 'WRONG WAY' sign

Improvements to Signage

w, ;

o)

) e~

[j |-:1ﬁrtes;,r of the Mew "-r‘u-rl;: State Depa rt entof ns ortation

15

11



Improvements to Sighage

« State DOT and local jurisdiction
improvements to signage at exit ramps
» Lowering sign height
» Using oversized signs
* Mounting multiple signs on the same post

* Implementing standard wrong-way sign
package

* Applying red retro-reflective tape to the
vertical posts

Wrong-Way Pavement Markings

+ Standard pavement markings in the
MUTCD to deter Wrong-Way Entry

* Wrong-Way Arrow

« Turn Lane-Use Arrow

» Turn/Through Lane-Use Arrow

12



Improvements to Exit Ramp Design

* Majority of wrong-way entries occur at
partial cloverleaf interchanges
+ Change ramp geometrics

» Obtuse angle
» Sharp corner radii -
* Non-traversable medians

* Provide roadway lighting

Partial Cloverleaf
(Parcio)

Wrong-Way Monitoring Programs

» States that have conducted projects to
monitor wrong-way drivers on freeways

» California
» Texas
» Arizona
* Provided an effective means of
identifying wrong-way accident trends

13



Automation Assists

* Use existing GPS navigation
technologies to provide wrong-way
movement alerts

» Provide consistent messages or
alerts that are intuitive to the driver

~ .= ~ | National

| Transportation

w: Safety Board

- L'}
2,
k

http:/iwww.ntsbh.gov/doclib/safetystudies/SIR1201.pdf

14



Wrong-Way Driving: Renewed Emphasis on a Familiar Problem

Brian Fouch, Federal Highway Administration Office of Safety

Wrong Way Driving:

Renewed Focus on a Familiar Problem

1 Dot oF Berepericfor

A Familiar Problem

* WWD issues have been
around a long time

* “Wrong Way"” discussion
in AASHO/AASHTO
literature from 50 years
ago to presentday

— WW appears less than 20
times in 1965, twice that
number by 1984, and

triple by 2011

15



A Familiar Problem [ 7
* Once characterized as “an o=

inherent problem of diamond | |
interchanges” juswc. 1253, ==
* Familiarstrategies that '
remain relevant today

— Sharp, angular pavement
edges

— Raised channelization and
islands S —

— Signs and markings to simplify
decisions

— Crossroad medians separating
opposing directions

Sowrce: Bing Maps

Phatos: Jeff Shaw FHWA




Opportunity for a National Effort

* NTSB Special Investigation is
the catalyst

* lllinois taking on the critical
Champion role

* Spurring FHWA, AASHTO,
ATSSA, TRB, NHTSA, GHSA, etc.,
to work together on this issue o

An Important Issue

Hrong-day Fatalities

* Peoples LIVES at stake

* Around 360 fatalities/yr?
* Very consistent over time

WWQD crashes have many

times higher severity T T T e
outcomes compared fo other — pojsmmews o,
crashes e

ecial Invesfigaion Repaort 12701

2 FHWAPublic Roads, Volume 66, [ssue 2 (SeptOd 2003

17



Similar Challenges — Similar Lessons

* Paved Edge Drop-Off crashes
— SafetyEdge
* Cross-Median crashes

AASH[O

— Cable Median Barrier RASATD TECKWOY APLEMENTIS GADLS
* Highway-Rail Grade Crossing crashes

— Operation Lifesaver
— Section 130

Reframing the Issue

e

K
* Need a more complete accounting of the é
problem on a national scale : _
— Generally, amore thorough breakdown of P g

frequency and severity of WW cﬁ‘_}ash@’ ' f:";*“ . . N
— Differentiating origins of WW crashes, i.e. B
Entries vs. U-turns vs. others. mﬂ

— Driver profile and behavioral

]
» Synthesis effort (based on various individual
state studies) could be a good start

18



Reframe the Thinking

* Avoid trap of “drivers
fault”/status quo is fine

* Apply pertinent Human
Factors knowledge

* Understand there are
actions that can be taken
to address the problem

proactively

Reframe the Approach

* Arisk-oriented approach that is informed by data
— Certain designs or traffic control schemes?
— Critical intersection volumes?

* Widespread deployment of effective but
underutilized countermeasures (SYSTEMIC)

MTII’“HGI‘IIH Types and Risk Factors

.

: l-l: and Prioritize Iﬂm Locations :

L !

19



Reconsider Possible Strategies

* Many ideas from 20-30 years ago remain relevant

D - Wirisray- Wiy Berivm

. Have they all been folded into

> national quidelines and state
design/TCD standards?

* WWD-potential risk factors

e e Should these be specific “subset” of
o A " * .. asafety analysis for New/Modified
ot L. 3 Interstate Access lJRs?

Consider New Possible Strategies

* WWD Summit — learning about peer successes

““ sot What new practices or technologies will

ENTER you note for trying in your home state?

WRONG
WAY

What partnerships need to be created or
strengthened to be comprehensive (4E)?

l |
n

AL-1n

20



Recruit New (and Old) Partners

* Driver Education and Behavioral

— Complete picture on comprehensive strategies
* Enforcement partners

— Overlap impaired driving campaigns & WWD efforts?
* QOlder Driver groups (AARP)

— Potential awareness and education partnership

* Industry

A comprehensive strategy is key fora
successful National Campaign!

ITS - Connected Vehicle Technologles

EE T e T

nmﬂmmmm
applications ol

* V2land V2V W ™
currently being e i “ $ -
developed and Ve g

can be adapted B
to address WWD ,

21



NTSB Recommendations to FHWA

+ 5formal recommendations (H-12-38 — H-12-42)
— Work with NHTSA on Older Driver and SHSP strategies
— Develop an assessment tool
— Develop and distribute a manual

— Review/revise MUTCD as appropriate

— Issue HSIP policy memo on establishing WWD programs

Thank You!

* FHWA Office of Safety WWD Contact Information
Brian Fouch, PE. F*“Hé
Roadway Safety Design Team Leader . -z
Email: brian fouch@dot.gov I g
Phone: (202) 366-0744 A

O S
Jeffrey Shaw, PE. [ A
Intersections Program Manager g =
Email: jeffrey shaw@dot.gov i ?E

Phone: (708) 283-3524




Investigation of Contributing Factors Regarding
Wrong-Way Driving on Freeways

Huaguo Zhou, Southern Illinois University

'invéstigation of Contributing
Factors for Wrong-Way Driving
Crashes on lllinois Freeways

[ [Fasagoes [ il

At the 2013 National Wrong-Way Driving Summit
Edwardsville, IL.
July 18-18, 2013

Outline

4 Overview of WWD Fatal Crashes inUS
¥ Literature Review
# Crash Data Collection

# Data Analysis
s General Statistical Characteristics
= Contributing Factors

# Field Review
4 Countermeasures
4 Next Steps

23



Texas s2e 18] Wewvesm [T s Indiznz 3(1%)
Califomiz  [33(10%) 19| wirmnia 70230 Wisconsin 3{1%)
Flaridz 24¢7%) 0] Eamsas  |602%) New Mexica 3(1%)
Crzorzia 14¢4%) 1 Ohia 6 (2% Tdzho I0%
Penmsylvania | 14¢4%) [2| West Vissinia |5 (2%) Delavrare 2{1%)
Missouri | 13¢3%) 23] Adensas |5 (1%) Montzna 2 (0%4)
Dlinois 1233%) 4| Colomda  [501%) RhodsIsland 13

8| Temmesser | 1143%) P5|  Nevada |31 H2 Hawaii 1¢0%
9| Mississippi | 11{3%) [26]| MAlmnssota |3 (1%) Wyominz 1{0%
10|  Asizona 11¢3%) [27|South Caralina |3 {1%) Mazins 1¢0%)
11| Alshams 202%) B[ Marlmd  [501%) @S| New Hampshim | 100%)
12| Mlchimn B(2%) 9| Messachusens |3 (1% South Dakotz 1{0%)
15| OMshoms | 823 [0 Um 3 (1% Vermont 140%
14| Louisiana 702%y Bl| Conmectiont |& (1% Warth Dakotz (0%
15| Newlemey | 702%) B3| Tows 4(1%) Alxka 0 {03
16| North Caralina | 702%) B3| Eenman i [ Nebmska 0 {0%)
17| Washington | 7(02%) Eﬁ Orzzon (413 B3 District of Columhiz | 0030

Average 269 Fatal WWD Crashes and 258 people Killed Peryear
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- WWD Fatality Rate (2004-2011)

Drelawate 19 @ Temnasses 10 |37 Hewr Mexica 0.7
RhodsIsland 18 |28 Colorada 10 [38 MHew Hampshiss 0.7
Utzh 17 |21 Pennsylvaniz 10 |32 Wyoming 0.4
Connscticut 146 (22 Califomiz 14 i South Dakota 0.4
14 (23 Creorzia Mzins 03
 ©ps [ od New Yok 03
West Virsinia 14 (23 Towa ne Marth Carolina 03
Eanszs 14 [26 Hawaii a9 Zouth Carolina 93
Mississippi 14 |27 Osrzzon 049 Ohia 035
Washinston 14 |28 Alzbama 0.8 Wisconsin 03
Missour 13 [2¢ Arkanszs 038 Fentucky 04
Idzha 12 |30| Louisiznz 0.8 Indizna 04
Mzssachusetts 11 (31 Nermont 08 Horth Dakota 02
Maw Jersav 11 (32 Michizn 08 Alzska 02
Qklzhoma 11 (33 Flaridz 08 HNebgasks 2.1
DOlingis 11 |34 Maryland 08 District of Columbiz | 040
Arizona 10 [35 Virzinia 08
Minnssotz 10 |36 Montana 0.7

WWD FatalCrash Trend

Miimilber of Fatal Crashes

15200 +0.2%
10000
000

o

_ VI V205 VDG YNOT YR YNG9 YN0 YaIL
=t=Total mumber of ftal crushes JE44 | RISD BSOS MITD MBS UM OE

cEEEs8E28E:

~8= WD fatal rahes

Bmomom

6

M e W

WY Fatal Ciraslies
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WWD Fatality Trend

Total Mumber of Falalitles

ET
A 00
0000
Wo0e
o0
Ligow |
oo
15000
1ng0s
S00d -

[
—8=Totd nomber OfFialties | £53 4810 006 41159 3140 050 199 3187
——NmbroWRDFadiie 37 36 Y1 IO N0 34 3% W

4%

-1.4 %

“sesses iz
Number of WWD Fatalities

TR0 VIS | Ya06 YHOT | YINOE | Y209 YN0 VNI

About One Percentof Traffic Fatalities Caused by WWD

WW Crashes in IL

FreewayCrashes

About 1.3 Percentof Freeway
130 Crashes Caused by WwWD

W-W Crashes
=
40 4 L] 3T = |
B 4
10
|:| -
00 200 fran s 20T fran n- oo nc ]
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WW CrashesinIL

i e e i e e
Freeway
Crashes
WW
Crashes

Dbl e e B i
m 1z 3 E] 10 4 T 44

ir 106

115

=7 s

14 14 15 24 23 23

] ] 3 L] 3 1
20

27
PDO 14 1 12 13 16 ]

Wrong-Way Crashesin lllinois

Crash 2004 2007 Ye0f
Total

$64.7 $16.2 $43.1 $53.9 5216 $37.7 $237.1 847%
$78 $26 $52 %41 $6.1 $49 5308 11.0%
$15 $15 $16 $25 $27 524 $122 44%
$740 $203 $49.9 $605 $30.3 $45.1 $280.0 100.0%

{in Milligns Dodllars)

Average Annual Economic Loss Due to
Wrong-Way Crashes is 356 Million in llinois

10



Literature Review

http:/fwww.ce.sive.eduffacultyhzhoufwwireport.html?l

Including: 22 Reports, 14 Papers, and 9 Others

o

Literature Review Results

#Caltrans, 1970-1980
m LowMounted DO NOT ENTER and WRONGWAY Signs
s AWrong-Way Crash MonitorProgram

€ TxDOT and Tellway In Dallas and Houston, zo004-
2009
m AComprehensive 4 E's Approach

m Applicationof Advanced Intelligent Transportation
System(ITS) Technelogies

12

28



Literature Review Results

#No National Level Effort to Reduce WW
Crashes

#Difficult to Identify WW Entry Points

€ No Statistical Significance Teston
Contributing Factors
®Few Studies on Countermeasures
Effectiveness

WW Crash Data Collection

€632 Possible WW Crashes from the IDOT
Crash Database

$After Reviewing the Hardcopyof 632 Crash
Reports, 217 Real WW Crashes Identified.

2004
2005
2006
2007
2008

2008
Total

433259
421757
408,858
423,000
408,487
292 426
2,387,877

31,908
30,156
24772
29200
30,288
21,960
168,285
1.2% of Freeway Crashes

Total Freeway Possible WW
Crash Crash Crash

125
137
103
106

a8

3
632

True WW
Crash
40

32
3
F0
37
38
217

13

i4

29



Data Analysis

¥ General Statistical Characteristics
= Where
= When
s Who
= How

4 Contributing Factors

= Haddon Matrix
= Significance Test

15

Top 10 WW Counties
bl B B il
Name
1 Cook &2 37.8%
2 St Clair 21 9.7%
3 Madison 20 9.2%
4 Will 14 6.5%
5 Champaign (] 2.8%
B Mclean 5] 2.8%
T Tazewell i 2.8%
8 Winnebago i 2.3%
g9 G Counties 3 1.4%
10 10 Counties 2 0.9%

5um = 165 (217) TE.0% (100%)

16



Top 10 Routes

Ranking Route Total Ww Percent (%) Length (Mile)
Number Crashes
[-55 42 284

L= == T = I =R

—
[=]

Sum

I-94
57
I-74
G4
[-290
Us 41
[-80
-270
90

32
21
17
16
12
il
£
7
G
1732

19.4%
14.8%
9.7%
7.8%
T.4%
5.5%
51%
4.2%
3.2%
2.8%
17)  TOT7% (100%)

774
355
220
130
304
52

163

152
108

14022

WW Crash Severities

17

Fataitas

Alnpriss

Binunizs C innas

Total Peopl
4.2 People

Total WW Crashes: 217

1.2 Fatalities per Fatal Crash

elnvolved: 912
per Crash

7

13

31



WW Crash Severity

Average number of fatallty per fatal crash

Fresway crash Wirang way orash
- Fverags 110 1.33

Low 1.10 113
+High 1.1 153

When: Season

1200

10,00 I

s verage Mumber of Crashes

21



When: Month

00

500

400

300

100

aerage Number of v Crashes

.00
Jan | Fan | Mar | A | May | o | ow | Awg | sep | o; | wev | Dac

High 521 317 473 5453 217 215 4354 290 412 352 a73 347
Laow 245 183 193 270 s ] 034 213 a77 1.55 205 193 187
+Avarage| 333 250 313 217 1.50 250 333 143 2483 283 13 a67

When: Day

30.00 1200
2500 I 10,00

Z
W | i
- EE)
E =
= o
¥ 1Em | FEN @
= £
= I B
2 om F Ao %
% i
) 500 2o E
g =
-
£ £
£ 0.0 oM g
wiennzsd z

Mondgy | Tuesday ay Tmrsday | Fridsy | Sawrddy | Sunday

= Sacamagz| 1080 a7 1290 12.48 1248 248 18.43

High 430 472 554 534 633 108 a&

Low 27 161 i 166 262 55 a8

« Auzrags 383 a7 487 450 450 883 667




When: Hour

35.00 : . . " 1400
Why most WWD crashes occurred at nighttime?
30,00 I 1200
2500 10,00
z
=
g 2m 20
g
=
o 15m 600
[ =
£
o 10,00 - 400
o
-
om
£ im L 200
g
£
b 3 - == 12 1215 15138 152 H-24 oo
B Parcamiags| 2535 2885 645 451 5.53 507 1.52 1.52
High 1272 1252 299 287 258 3 5.10 5.54
Low 551 905 158 045 1.12 0.45 323 273
+Awarage 917 10,53 233 167 200 183 417 417

i erage number af e rang v ay crashieg

WW Driver Characteristics

perceniageol ia

16-24
25-34
35-d44
45-54
55-64
Overgs
Unknown
Total

of drivers
41

54
28
23
10
29
32
217

18.9%
24.9%
12.9%
10.6%

4.6%
13.4%

14.7%
100%

24

34



WW Driver: Age

Faof viidcrashes! % of Fraeway crashes

18-25

107

125

1.1

1.02

073

1.54

1.10

WW Driver Characteristics

35



WW Driver: Gender

Yool wiiirerashe s % of Freel ay crashes

M2 Famal
Hign 117 095
Low 1.2 155
= Awarage 1.10 a1

WW Driver Characteristics

= Aicohal Impairad
B AskaaF amad
mDrug impaired
sFatiguad

®Hz] Bazn Crinkdng
=mnass

=Narmal
=T

> 34% DUI Drivers
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15.00

165.00

1200

Yoot erashes! % of Freelay crashes

WW Driver: Condition

&00

4m
200 !'

am

Alcanal e

High 17.18 324

Low 1353 124

< Awerage 1535 224

WW Driver Characteristics

= Aicohal Impainad
mAskaaF amad
mDrug impaired
sFatiguad

®Hz1 Bazn Crinkdng
=mnass

=Ngrmal

= O

> 34% DUI Drivers
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Darkness/Lighting

350

300

230
200 | |

%5 of WW crashes’ %5 of Freeway crashes

1.50
1.00
050 i
0.00 : : _ :
Dy lapght Diarlniess | Darleness, lighted road
High 043 186 | 54
Laow 021 1.75 | 191
| # Amerage 032 231 ] 222

How: Causal Table

#Contributing Factors Percentage and Weight

A- E- C- No- All 4
Fatal Weight*
Injury imjury | Imjury | injury Crashes i

Darkness 244 | 1613 | 13.36 451 .18 T9.72 378
Under Influence of

.06 | 10.14 | BTE 230 15,67 47 .53 2.65

Alcohol/Drugs

Fhysical Condition of Driver | 1.38 368 230 045 368 11.52 0.563
Operating Vehicle in

e 0.52 2.T6 0.45 0.52 2.30 T3 0.41

Drriving

1.28 | 048 1.84 0.46 5.07 9.2z 0.23

Skills!Knowledge/Experience
“Weight = {F atal® 10+A-injury*3+B-Injury* 5+C-I njury* 2-+Mo-Injury* 1 100

BasedonCause 1 and Cause 2 in the Crash Reports

TI2W2012 =2



How: Correlation Analysis

#Correlation ( 1= Strongly Correlated)

Night Male  Weekend Fatallnju

Crashes Drivers Crashes Crashes

Older Drivers o6 100

DUI Drivers 007 045 1.00

Nighttime Crashes 006  -0.32 0.60 1.00

Male Drivers (L A | 058 035 1.00

Weekend Crashes 0.2 -0.%6 054 030 05D 1.00
Eﬂg“"’ D08 015 0.46 0.19 0.27 0.07 1.00

« DUl drivers are in carrelation with male drivers/nighttimefweekend®i.

TI25IH012 24

Significant Factors

Driver Gender
Seazon x Driver Age A
Month " Oriver Condition  ~
Day o Darkness y
Time W Lighting ®
Tr2w2013 35
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Contributing Factors for F/l WW Crashes

Human Vehicle Environment

and Vil
» During Crash: «» During Crash: Muostly happened during
Diriving on wrong sidefwrong S=zt befs not used 1Zam-4am.
'Il'::;mm g + During Crash:
Physical Condition of Drivr, orres ek '
Dm ) Darkness;
= Roadway Layout

| Based on Haddon Matrix Analysis Results

TI2BEE ]

Ranking Analysis-Overall

$®Assumption:

= |neach crash case, all contnbuting factors are
weighted equally. Each factoris assigned a weight of
1/total number of contributing factors in a case.
Factors are then ranked by theiraverage weights.

& Total Crashes (Fatal/A Injury/B Injury)
Rank  TopContibtingFactors %

1 Under Influence of Alcohal'Alcohol Impaired 11.5%
2 Road Lighting-Darkness, Lighted Road 94%
3 Road Lighting-Darkness B8.6%
4  “oung Driver-Age of 16-24 41%
5  Vehicle2 Maneuver-AvoidingVehicle/Objects 359%
&  Old Driver-Above 65 34%
T Improper LanelUsage 3.0%
8 Physical Condition of Driver 2.8%
Total Percentage 80.3%

TI2W2013 3T



Ranking Analysis-Fatal

% Specially Important Factors: Old Driver,
SeatBelts Not Used.

1 Under Influence of Alcohal'Alcohol Impaired 19.7%
2 Road Lighting-Darkness, Lighted Road 13.1%
3 Road Lighting-Dankness 12.8%
4 O1d Driver- Above 85 8.1%
5 Seat Belts Mot Used £E5%
8 Vehicle 2 Maneuver-Avoiding Vehicle/Objects 5.8%
¥ Young Driver-Age of 16-24 5.6%
8 Drug Impaired 4.6%
9 Driving Skills/knowd edge’Experence 4.3%
10 ImproperLanelsage 4.0%
Total Percentage 81.8%
TI2BI2013 k-

Ranking Analysis-A Injury

#SpeciallyimportantFactors: Young Driver,
SeatBelts Not Used, Rain

1 Under Influence of Alcohol'/Alcohol Impaired 17.1%
2 Road Lighting-Darkness, Lighted Road 18%
3 Young DriverAge of 16-24 8.3%
4 Improper LanelUsage 8.2%.
5 Road Lighting-Darkness T.7%
-] Vehicle 2 Maneuver-4voiding Vehicle/Objects 5.2%
T Seat Belts Mot Used 4 5%,
a Physical Condition of Driver 4 5%
9 OperatingVehicle in Reckless Manner 3.1%
10 Rain 3.0%
Total Percentage 78.0%

TI2W2012 )



Ranking Analysis-B Injury

4 Specially Important Factors: Old driver,
Physical Condition, Rain

1 Under Influence of Alcohol'/Alcohol Impaired 20.0%
2 Road Lighting-Darkness, Lighted Road 16.8%
i3 Road Lighting-Darkness 11.5%
4 Old Driver-Age Above 85 8.5%
5 Physical Condition of Driver 5.2%
B Rain 35%
T Vehicle 2 Maneuver-Avoiding Vehicle/Objects 3.5%
a Driving Skills’Knowd edge’Experience 3.2%
9 Young driver-Age of 16-24 2.9%
10 Drug lmpaired 27%
Total Percentage 78.2%
Ti2BI2013 4

Limitations of Crash Data Analysis

€ Mainly focus on the human factors: drivers’ error;

# Little information about the roadway
environment, geometric conditions, traffic sign
and pavement markings;

# Only a small percentage (less than 1%) of WWD
incidents end up with a crash. So itis difficult to
identify high WW entry locations if using WWD
crash data only.

TI2W2012 41



Field Review

4 Howto Select High Crash Locations?
s MNew Method to Identify WWD Entry Points
s Mew Method to Rank WWD Crash Locations

4 How to ConductField Reviews?
s Field Review Checklist
s RSA Approach
s Site Specific Countermeasures

WW Entry Points

4 Typical Entry Locations
s Exit Ramps
s Mo Entry Points
s U-Tumn on Freeway

% Availability
s Recorded in Crash Reports
s Mot Hecorded

4z

43



General Information on Entry Points

T

Recorded Entry Points 44
W-W Crashes with
Known Entry Points LI-Turn on Freeways 14
Cross Median T
o ] :
W-W Crashes with 1% Possible Entry Point 127
Unknown Entry Points - o poseiple Entry Point 134

Methodto Rank the High Crash Locations:

« Aweightof 1.0 was assignedforthe recorded entry point,
+ [0.5was assignedforthe 15t entry point, and
« 0.25was assignedto the 2nd entry point.

Top 10 Locations

Typeof W EI!.IIF i'.tl'lited

r:uuL ESEE““ ETA0ELE0°W 41550°15 80°N :
Caolk 48758 IFITHSOW 415440 97N EE"""’. '““dﬂ 4 15 g
Coalk DHW 32491 36"W 41°50°M70°N  Dartial Clover 4 13
: Peterson Ave ?
f 41'W Belmant il i Compressad
Cook o ETIIIL0W ALSSEB 00N O 4 15
I“I;J’m BSOS E0UW 3EETS705°N  Dismond 3 295
mﬁ""’ BT4445 04 41FSE'3L 03N Dartial Clover 3 2
643 BluFRA 007 143 80°W 3893650 20°N  Damial Clover 3 175
16473 00° 8'42 63" 3E3TSEI4™N  Dirsctional 3 175
Compressed
(] 1§ L7
RO3SS  EFITNI0W 41MeSIsYN LR 3 125
IjT.fSI{alsud Compressad
Cogk BTS00 4154753 41N 3 125
oo ;
I?l}.flll O00F §'3303"W 3°30'4620°N  Dizmond 3 s



Interchange Type

Interchange Type

Compressed

Diamond 12(25.0%) 45(30.4%) 44(29.9%)
Diamond 16(32.2%) 39(26.4%) 38(25.9%)
Partial Cloverleaf 5(10.4%) 27(18.2%) 23(15.6%)
Cloverleaf 3(6.3%) 12(8.1%) 12(8.2%)
RestArea 1(2.1%) 8(6.1%) G(4.1%)
Freeway Feeder B(10.4%) 42 7%) G(4.1%)
Maodified Diamond 3(6.3%) A(2.7%) 4(2.7%)
Semi-directional 0 3(2.0%) B(3.4%)
Trumpet 0 2(1.4%) 4(2.7%)
SPUI 1(2.1%) 2(1.4%) 3(2.0%)
Directional 2(4.2%) 1(0.7%) 2(1.4%)
Total 48(100%) 148 (100%) 147 (100%)

|-64/S Bluff Road

47



|-64/S Bluff Road

4 Crash History

Date Time |T of |Alcohol |CrashiD WW Entry Point
njury Results

gizyfz2o00g gAM Cinjury gb 362B6cy | Bgoff ramp Southon ILagy

3gfzone zAM  Binjury gb Ga360z8g | 65 off ramp nothon ILagy

&izaf2007 cAM  FPDO Crug 7o7g7gBo | Bgoff ramp Southon ILagy
impaired

A Check List

Fomr po ot 127 41 2m

] o oot B4 Pl 1o gt s
i g

PRV T G | CRin TE | W | commanT
WRLIT. RN = T T | Py b Tt Do e,
s [T W | it prvema e
T T
A pagng RS [Ramey | L
Y
- [re——————— L0 T ey (g o T
el it &
F L& i CHICE B FiL | 3 | CCAAMENTE
o T gl

T S——
we Wy gy | et
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I-64/S Bluff Road

# Site Specific Countermeasures

= Signage:
= DO NOT ENTER sign followed by WRONG WAY shall be both sides of the
roadway clearly demarcating the wrong way for the drivers

= WROMGWAY signand DO NOT ENTER provided on the left hand side of
the wrong way shall be adjusted such that the drivers making left turn on
tothe on-ramp from S BIuff road should clearly identify it.

a DO MNOTEMNTER signmounted on red post as adopted by Texas DOT.

= Low mounted WROMNG WAY signs with DO NOT EMTER post
= Provide overhead D2 NOT ENTER signs
s Pavernent Marking:
= Elephant tracks needto be provided on both'WE and EE on-
ramps (MUTCD 200g 2B-41 &fig 3B-13)
m Geometric Design

= Remove the raised medians for right, through and left turn
— lonesof|bg4on Bluff southexitramp

TI25IH013 50

12 Field Reviewed Sites

#Diamond Interchange

m |-7oflL-122
# Compress Diamond Interchange

m |-g4/ 87°"5t., 35 5t.; and I-57/Halsted 5t., 41/Belmont Ave
#Partial CloverleafInterchange

m |-64/Bluff Rd., I-g4/Peterson, Touchy, W Foster Ave, |-
g4/Chio, Cermak (Chinatown)

$SPUI
s [-55/5 Damon Ave

TR2E2013 21
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Countermeasures

& General Countermeasures

Signage
PavementMarking
Geometric Design

# Site Specific Countermeasures

Compressed Diamond
Diamond

Partial Cloverleaf
SPUI

TI2BENE

Short Term Low Cost Countermeasures

# Maintenance of Existing Signage
Do-Mot-Enter

Wrong-Way Sign

One-Way Sign

Mo Right and Left Turn Sign

Signal

4 Maintenance of Pavement Marking
» StopBar
= Directional Arrow
= ElephantTrack Marking

TI2W2012

48



Long Term and System Approaches

# Advanced Signage and Pavement Marking
= Oversize and LED Wrong-Way Sign
= Z0lid Arrow Signal

=« Qwick Curb Application

# Advanced Detection and Warning System
= Blinker SignWrongWay and Do Mot Enter LED Warning System

# Geometric Design
=« Raised CurbMedian
= Sharp Turning radius
= Median Extensions

4 A Comprehensive 4 E's Approach

T2BENZ 54

General Issues with Existing Signage

= Some Do-Not-Enter signs do not face the potential
wrong-way drivers

» [he sizes of some signs on the multi-lane off-ramps
are not proportional to the width of cross section

= No Do-Not-Enter/Wrong-Way signs were placed at
some one-way streets

TI2W2013 o5

49



I-70/IL 111

50
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Add DI MOT EMTER Sign

TI25E013 &0
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TI25IE013 62

_:_E'_"!zs's'ues with Existing One-Way Sign

» Thesizesofone-way signs onthe multi-lane off-ramps
aretoo small.

53



Existing No Turn Sign

54
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General Issues of Pavement Marking

» Lackof elephanttrack marking to guide the large
furning radii

= Absence of stop bar at the end of the off-ramps

= Absence of directional arrow at the end of the off-ramps

TI2BE012 TD
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w i 10" Al | Y HED

e,

€ Oversize LED WW Sign
€ Solid Arrow Signal

TI2E2M2 _

58



Wrong-Way LED Sign

Dallas Tollway

75
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- Wrong-Way Go Back Sign

TI252013

Advanced Geometric Design

# Raised Curb Median
# Sharp Turning Radius
# Median Extensions

T8

61



Raised Curb Median

08/31/2012 -

62



4 E’s Approach-Engineering

# Engineering

m Implemented the site-specific countermeasuresat 12
locations

s Adoptedthe checklist for wrong-way field review
m Established a RSA team for recent WW crashes

®Enforcement

@ Emergency Response
#Education

Enforcement Countermeasures

& Enforcement

= A standard procedure to report the wrong-way
crashes
= Data Driven ISP patrol-DUl check points
= Weekend, 12-6 AM
= Locations
= A standard procedure to respond a WW driver
= Portable spike barriers to stop WW drivers

= Confinement, to close toll barriers, tunnel and
motorway access the area

* Radio and DMS Warning to Right-way drivers

TI2EZ2
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Emergency Response

TI2HE3 E4

~ WW Driving Distance

o
iy ;: ‘

M'-!?E !-'

Mean 1.2 miles
Maximum 6.4 miles
Minimum 0.1 miles
Standard 1.6miles
Deviation

\ariance 2.6 miles
Median 0.4 miles

MostWW drivers staved at leftlanes before crashes




Education Countermeasures

¥ Education

= Public awareness and understanding of
= Basics of road designs and Interchange types
= Acts to do (witnessing a wrong way driver)
= Possible damages to society or a family

= Focus Group
= Young drivers
= Older drivers
= DUl drivers

TI2BE2 b

Next Steps

4 Develop a Guideline for WW Driving
Countermeasures

4 Develop Methods to Evaluate the Recently
Implemented Countermeasures in IL

TI2E2013 &7
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California Wrong-Way Driving Monitoring Program

Chiu Liu, California Department of Transportation

Craig Copelan, Chief for Knowledge Management

Chiu Liu, PhD, PE, PTOE
Chiu_Liu@dot.ca.gov

5. Conclusion/Recommendation

66



4. Network Screening/Field Studies/implementation

E/F---Expressway/Freeway [C-—-Injury Collision
FC-—Fatal Collision PC---Property Damage Only Collisions

67



B 2 - m-_,-‘_ o . e, s oty < o
California Highway Patrol (CHP) at the WW crash on Highway 14, 6/10/13,
in Agua Dulce, CA



(i) Pavement Arows on Traveled Ways/Reflective Arows on Offramps

(iv) Double the size of the 'Keep Right” sign at transitions

69



Likely one gets onto the WW
5. Age factor.....

6. A great deal more research. ..

4 Ramp terminallighting is preferred (V)

5. Overhead and luminated fwy entrance sign (V) is preferred

70



5. Age factor for WWCs, Driving and HED -77% up till age 69, and
46% in group 60-69 (DMV)

g e o s Bt

T - P s s B
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Eheck List for Wirone- W Eotes Besisne
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3. 1985, right time to impose a statewide (SW) implementation
on reducing WWCs based on a broader data base with
persistent effort, uniform accidentrecording, and consistent
countermeasures.



7. Whatabout the 50% DUl WWCs? The CHP?
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fDUI via media announcements and participation in local
activities

3. California’s WWC-MP along with additonal 4 MPs make
up a comprehensive safety monitoring system
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i) 36 203 150.58

BVM--- billion vehicle miles traveled

14g.00 154.00 159.00

SW Exp/Fwy BVM
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6. More to come and to be done.......
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Yellow/Red Ramp Markers Yellow/White Ramp Markers

2011 Traffic Sign Retroreflective Sheeting Identification Guide

This ok o
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= AETM D504 in roferoraed in Table 24-3 of the 2000 MUTCD.
= ASTH DHSEE-IF is She most curent ASTH sign sheeting wpecification [Hhe 20059 version b desigrated by "057)
= RASHTD HIEA-10 Types hor thiz Goids are hased anly on rebrareliecve properties and rokl obfer unigue AASHTD reguineeenis such s oolar.

Hanulacturer Contact Information
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5. The future is bright for further improvements and reductions
in the number and severity of WWCs
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North Texas Tollway Authority Wrong-Way Driving Program

Yang Ouyang, North Texas Tollway Authority

North Texas TnllwayAuthﬂré s
Wrong Way Driving Program
- from a Traffic Engineer’s Perspective
Yang Ouyang, P.E., PTOE
Traffic Operations Engineer

Morth Texas Taolbway Auth oty

July 18,2013

Introduction

*+ The NTTA Wrong Way Driving Task Force

— Backgrounds
— Ongoing efforts

+ RecentActivities onthe NTTA System
— Monitor incident patterns and trend
— Evaluate and deploy feasible countermeasures

+ Thoughtsand Discussion
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NTTA

Toll Road
System
Key Features: 1 ‘*_i_'_!; L!I"fw

*Expanding throughout
DallasiFtWorth metro _pop wu‘rth.

v All Electranic Toll [t B
Collection (ETC)—
cashless operation
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NTTA Wrong Way Driving Task Force

+ Task Forcewas formed inJune 2009
+ |nitial Analysis of the WWD Incidents:

— There was a high frequency of Wrong Way
crashes during the firsthalf of 2009 (5 WWD in
6 crashesincluding 4 fatalities)

— There were 2 more WWD crashes (non-life
threatening) during the 2" half of 2009

— Crashes causedby Wrong Way Drivers
accountfora very small percentage of the
overallaccidents (0.6%)butwith severe impact

—omi <
(i l y NTTA_




NTTAWWD Task Force Key Findings

* Driverimpairmentis the overriding factor

+ 94% of crashes from 2007 to 2009 occurred
between11:00 PM & 4:00 AM

+ Noconsistentcorrelation between incidentand a
particularroadway section orconfiguration

* All countermeasures evaluated have limitations

+ Worldwide long term problem

NTTAWWD Task Force Recommendations

+ 17 Countermeasures evaluatedin 2009:
— G deployed immediately
— 4 rejected at the time of study
— 3 for pilot testing
— 3 for further study
— 1 emerging technology to be monitored

* Three-prongedapproach
— Engineering
— Enforcement
— Education
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Implemented Countermeasures

* Process enhancements

+ Reflectivetape on sign post
+ RPMWrong Way arrows

+ LED enhanced signs

+ Modified pavementmarkings and lane use signs
on cross streets

* Modified roadway median configuration
» Loop detection and notification software
+ Law Enforcementand MADD Partnerships

Reflective Tape and RPMs
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Reflective Tape and RPMs

LED Enhanced Signs
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Modified Pavement Markings
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Modified Pavement Markings

Signage Modification
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Modified Pavement Markings
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Modified Pavement Markings

Signage Modification
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Roadway Layout Im

rovement

Roadway Layout Improvement — cont’d
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Roadway Layout Improvement — cont’d
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Loop Detection

ALERT SENT TO
COMMAND CENTER

_..‘h._

Enforcement

+ DPS Enforcement

— Immediate response to
detections or reported incident

— Quarterly DUI Task Force
* Command Center

— Constant monitoring
— Prompt dispatching
— Video verification

— Agency coordination
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Pilot Test Countermeasures

+ LowerMounted Signs

- Crash-tested by the Texas A&M Transportation
Institute (TTI)

- Installed at 28 locations in July 2011

+ Continuous monitoringand data analysis

Lowered Signs

EEEEEE
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Lowered Signs

igns

Lowered S
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Locations of the
Lowered Signs
on NTTA System

W Lowared sign tast locations

@ “AFTER® Incidant lecations
Aug 201 - Jul 2012
{Total: 50)

{7t incigant-reisted Crasn

T e
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Lower Mounted Signs
Effectiveness Analysis — August 2012

* Incidents are reported at various locations
throughoutthe system before and afterthe sign
installation

+ Sometestlocations have fewerbutrepeated
incidents despite the presence of lowersigns

+ |t is recommended thatthe test program be
expandedto include more locations

WWD Incident Patterns and Trend

* Previous finding:

-94% of crashes from 2007 to 2009 occurred
between 11:00PM & 4:00 AM

» Update:

-95% of ncicenis (and all crashes) from 2010
to presentoccurred between 9PM and 6AM

I i #T NTTA
SRR e ; [kt
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WWD Incidents Time Distribution

C13%

# of WWD Incidents

15.!.

g 11 1 1 I i \A"}(\\ el A
PRI PP RO PP
—2010 —2011 — 2012

WWD Incident Patterns and Trend

« Time Distribution
-94% of crashes from 2007 to 2009 occurred
between 11:00PM & 4:00 AM

- 95% of incidents (and all crashes) from 2010
to presentoccurred between 9PM and 6AM

+ Spatial Distribution
- Incidents occurred on all corridors
- Some locations have higherconcentration
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Wrong Way Driving — Incident Trend Analysis
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DNT Southend — Harry Hines area

* Increased numberofincidents during the first half
of 2012

» Unique roadway configurations and adjacentland
uses

* Multiple countermeasures are already in place

+ Partnerwith City of Dallas for solutions
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DNT Southend — Harry Hines area

* Improvements

— Stripings (22 lane use legends and center lines
on cross streets)

— Signs (15 additional regulatory signs including 4
Wrong Way signs on signal mast arms)
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Before condition atWaolf 5t Afterthe Striping Additions at'Waolf 5t

Ll 3
Before condition at Pavne St

—

Wt*—W t;‘T b MR«
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3 L M et L
After condition at Payne St-WEB After condition atWolf St- EB

o
E R e T A O S
fter condition at Randalland Hunt- After condition at AAC
parking lot driveways - EB

: NTTA
e — o

Before condition of
Harry Hines at Fayne 5t

Afterthe Striping Additions
onHarry Hines at Pavne 5t
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Wrong Way Signs on Signal Mast Arms (at two locations)

DNT Southend — Harry Hines area

+ Numberofincidents has decreased significantly
afterthe sign & pavementmarking improvements

» Recurring incidentswith higherfrequencythan
otherlocations withinthe NTTA toll road system

* Multiple countermeasures have been deployed at
the same location — making it difficultto attribute

the results to a specific measure

—

ref R
h"’“u-ummonhl_'.'ﬂ.‘W o v
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Observation and Points for Discussion

* Murphy’s Law—Anything thatcan go wrong, will
gowrong

» Drivers vs. Facility Operator's responsibility

» A balance approach within the constraint of
available resources

» Maximize the benefits of technology advancement
+ Datavs. Information

+ Everysmallimprovementcounts

e ¥

Summary

+ Wrong Way Driving is a world wide long-term
challengeto the transportation community

» NTTAIs proactively working to reduce incidents
with a three-pronged approach:

— Engineering
— Enforcement
— Education

» Partnerwith other entities for effective solutions

e T ¥
a —n et
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= provide a safe and reliable toll road system » increase value
and mobility options for our customers = operate the Authority in

a businesslike manner = protect our bondholders = partner to
meet our region’s growing need fortransportation infrastructure.
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Older Drivers: Wrong-Way Driving Study and Countermeasures

Duane Brunell, Maine Department of Transportation

Interstate Highways &
Wrong Way Drivers

Duane Brunell
MaineDOT
Safety Office

Interstate Road Safety

We know...

= Interstate highways are
the safest part of the
state’s road system (lowest — - -
crash and fatality rates)
« BUT, high speeds do
introduce higher serious
injury potential when
crashes do occur
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Two specific interstate crash
scenario concerns:

» Cross-median crashes

LS T

= Wrong way crashes (more frequent)

Wrong way crash comments:

= Not frequent

= BUT...More frequent than the
headline news stories

e Most drivers quickly realize they made
an error and self correct

* Some go for miles....

m More than 20% of WW crashes result
in a fatality
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Maine — SHSP input

= Maine State Police input on leading
on road safety concern...

Wrong Way Drivers

What are some of the crash factors?

= Alcohol, emotional/medical issues
= AGE:

e In half of Maine fatal crashes driver age was
T

e In all other crashes, 26% of crashes involved
mature drivers.

» Locations trends? - not really

Ramp Type?
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Story lines from various driver ages

= ...Police suspect he entered the interstate from
Mallet Drive in Freeport and then drove north for
about two miles in the southbound lane avoiding
c::r[[fsff:},rjs with several other vehicles unfil the
crash.

“allegedly drove south for five miles in the
northbound lanes of the turnpike near Ogunquit
before crashing head-on with a limousine”

“drove for almost seven miles — headed north in
the southbound lane — before he collided with
the other car.”

*...woman traveled north in the southbound lanes
for seven miles ..."It appears that she thought
she was on a two-lane road,” he said. The
woman never exited the interstate but pulled
over to clean off her windshield. °

Engineering and Design considerations...

Contemplate:
Driver Behaviors and Decision-making

(even when they are less than perfect)
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Difficult area to come up with a
100% solution

» If driver is disoriented — due to mind
or physical issues, what can provide
positive guidance?

= One suggestion: One way tire spikes
- presents other safety problems?

Critically Evaluate what you have

= Placement of route directional signs
= Placement of turn arrow markings
m Clearly marked entrances

= One way/Do not enter sign
placements/visibility

= Overall ramp design
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* Evaluating adhesive application rather than bolting
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Solutions to consider

Improved static signs

Improved pavement markings - skips to
show path of travel

Improved exit desigh and on/off
separation (But often you have to work with
what you have)

Dynamic Signs (due to unusual nature of
worst case scenarios - looking for
something more attention grabbing for the
wayward driver)
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Installing DO NOT ENTER and WRONG WAY
BlinkerSign® LED signs can deter drivers from
making wrong-way movements onto freeways
and other restricted roads. By providing the extra
visible waming cues standard traffic signs lack.

The solar-powered BlinkerSign® is directional

and activated only by vehicles traveling in the
wrong direction (speed threshold is adjustable).

Additional signs facing the opposite direction
can be added to warn drivers of the wrong way
traveling vehicle.

BlinkerBeam™ Wireless
Communication

Wrong Way BlinkerSign warning systems
typically consist of two Wrong Way signs, one
on each side of the roadway. When activated,
the signs communicate wirelessly with each
ather through the BlinkerBeam™ transmitter.
Instantly both signs are flashing in unison.
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Maine’s Pilot Project

One location 1-295 NB Mallet Drive, Freeport
Keep state police in communication/progress loop

If system perfaorms favorably, could go to many
key exit locations

Location system installations may vary
($6,500 for base dynamic sign pair)
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At site adjustments
:: Radar Configuration e o

[Detecton | 10,8 Haare | Statstics & o | Dagnosics | ASCH Temios | Aot | |

Speed Unt Select Target for Qutput
|MFH - Faslest @ Strongest

Spead Detection Limis
"h‘ —
=

Comm Status: Connected

Full system option

Alerts via:
Cell phone
e-mail
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Questions or feedback, contact

Duane Brunell

MaineDOT

Safety Office

624-3278
duane.brunell@maine.gov
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Law Enforcement Approach to Preventing Wrong-Way Driving Incidents

Lt. Brian Windle, Illinois State Police

WRONG WAY DRIVERS

LAW ENFORCEMENT RESPONSE

&W:i:mm i
evaluating gecgraphic, t

ement data and significand
Policing Strategies (COP

] pfsaccupant restralrltusage
g PUrpos Enflmpactlngthardrm o bEh
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Wronpg-Way Driver Intersection Roewicw
LOCATION OF EXIT RAR P 194 West Exit Ramp to 111th

RAMF [ES 1EM: stralght
WARMIMNG SIGNS:  Wvisible forwrongway drivers to visw ' r Yos
SEEMS POSTED: Mumberof slgns posted ™ 2 W rong Way
3 Do Mot Enter
Posted at different locations?  Yes
If wes, ap prox mately location posted: Approxmately .20 of mile apart
APFROKIMATE BEIGHT OF SHGMNS POSTEDD 100

STRUCTURE OF LOCAL ROADWAY: 111" Street has 2 lanes in each direction
divided by 4 to & Inch median curkt near the Interstate Junction. Doty Road is a
two lane road with no lare makings which rens parallel to -394 with and entranoe
and exit ramp on the 1117 Street Slip Ramp.

{what Is the roadway strecture of the local road that leads to the exprossway
ramp? 15 s divided with a median barrier, 2-lanes cach direction? 1s it divided with
wrllow lines only #)

DA EART OHR MOTES:D

Additional signage further down the ramp could assist In reducing incidents of
wrong way drivers continuing onto the highway, The Doty Road junction oo ld
wse additional signage.

Risk - Plediumm
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[-94 at 111th

View above is looking fram the south up the mmp to the north.

1-949 West Exit Famp to Doty Road

Wiew above is looking from the south ep the ramp to the north,
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I-94 West Exit Ramp te 111"

The view above is loocking from the North down the ramp to the South.

Computer Aided Dispatch - Tracking

Weport Frinted: 11 faly, J003 DRATAD

Beply Db BO41TLEG

Swte Besmiesd: TILEEIIN D90 a00 48
fubmitisd From sddress:
BALmihunanit 141

Ty

Babas

Baply Temt:

Corrard Lot wantd
[ |

L1 =

vew s i
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WAY
GO BACK
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YOU'RE GOING THE WRONG WAY!!

-
HOW DO THEY KNOW WHERE WE'RE GOING? _

WROMNG WAY DRIVING CRASHES

fﬂT‘ by Drunk Driver | A
| .

v

Hilmd:
dullmn Martine:, Agoe 16
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CONTACT INFORMATION

LT. BERIAN WINDLE

ILLINOIS STATE POLICE
DISTRICT 2

E-MAIL: ERIAN WINDLE@ISF.STATE.IL.US

847-931-2415
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Engineering Strategies for Reducing Wrong-Way Driving Crashes

David Morena, Federal Highway Administration, Michigan Division;

and Kim Ault, Michigan Department of Transportation

Dave Morena EKim Ault, PE.
Highway Safety Specialist Safety Programs Unit
FHWA Michigan Division AMDOT
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WRONG WAY ENTRY

Not inclidead:

WRONG WAY ENTRY

Not included:

110 crashes
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Superior-0

UpperPeninsula-0
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UpperPeninsula-0

* B darkness - ramp not lighted
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N umber of Crash es

11 pm - 6 am: 5700 of all wrong way crashes

b
&

11pm - 6 am: 16% of all freeway crashes

<

53 of 59 at night
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; 35 known
31 ﬁ entry points
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Comparison: 200 of all freeway crashesresult in K or A
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| ALLWRONGWAY DRIVERS - AGE KNOWHN
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IFENOWN
WRONG WAY ENTRIES
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Dark ﬁaﬁ‘lig hit
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-'ﬁdeuﬁsendhe mmmmm
bestayingto the left of the hmbﬂmmmm

seethe on-ramp onthe barrier's other side.” -
Wash DOT, 2001

Public Rosgs, SapiDcl 2002
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Overview of Highlights of Day 1

Overview of Day 1

WWD crashes have
higher severity
outcomes compared
to other crashes

The Issues

Majority of WWD were intoxicated.

Older drivers.

Potential medical impairment

Wrong Way Driving is a common issue for all
states participating

Majority of wrong-way entries occur at partial
cloverleaf interchanges.
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A comprehensive
strateqy is key for a
successful National

Campaign!

Engineering

Signing
Implementing standard wrong-way sign package
Improved static signs
Lowering sign height (Crashworthiness is a concern)
Using oversized signs
Mounting multiple signs on the same post

Applying red retro-reflective tape to the vertical
posts

"Freeway Entrance” sign for all on ramps (ensure
the right way)
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Engineering

Pavement Marking
Stop Bar
Wrong-Way Arrow
Turn/Through Lane-Use Arrow
Raised Pavement Markers

Short dash lane delineation through turns

Engineering

Geometric Improvement
Entrance/Exit Ramp Separation
Median layout to discourage Wrong Way Movement

Change ramp geometrics
Obtuse angle

Sharp corner radii
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Engineering

ITS Technologies

BlinkerSign® LED illuminated signs.

Dynamic Signs —warn other drivers

Use existing GPS navigation technologies to provide
wrong-way movement alerts

Provide consistent messages or alerts that are
intuitive to the driver

Enforcement

* Alert Law Enforcement Agency

* DUIEnforcement

* DMS5Warning to Right-way drivers

* Portable spike barriers to stop W\W drivers - Often

suggested but has many problems with
implementation
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Enforcement

Alcohol Ignition Interlocks
Prevent engine start until
breath sample isanalyzed
Running retests ensure
driver remains unimpaired
Reduce recidivism; use by all offenders
estimated to save over 1,000 lives/year
17 states and 4 California counties require
interlocks for all offenders

Education

Public awareness and understanding of
Basics of road designs and Interchange types

Acts to do (witnessing a wrong way driver)

Focus Groups
Young drivers
Older drivers
DUI drivers
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Wrong-Way Monitoring Programs

States that have conducted projects to monitor
wrong-way drivers on freeways

California

Texas

Arizona
Provide an effective means of identifying
wrong-way accident trends

|dentifying entry points

Determining which crashes in the database are
caused by wrong way entry

All the states participating have found that
Wrong Way Driving is a serious issue to be
addressed with cooperation between

engineering and law enforcement agencies
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Law Enforcement Approach for Wrong-Way Detection and Correction

Captain Terry Thurman, Harris County Toll Road Authority, Texas

i
g

HCTRA’sLaw Enforcement Approach
for Wrong Way Detection & Correction

BPiemit off o il e\ Tiklnorityn
of Harrizs County, Hemstahle] Pras5

™ n.:.u-.mn-ml‘-'w-f T
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Identified Need...

+ Reports from the public and law
enforcement of a higher frequency of
wrong-way drivers on the Westpark
Toll Road.

* One (1) fatality in August 2006 and
three (3) deaths on January 1, 2007
due to wrong-way incidents.
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Why on the Westpark...

* No toll collectors?

The Westpark Toll Road was the
first all electronic toll road designed
and built in the United States.

» Limited ramps and exits?

Fewer entrance and exit ramps
due to right-of-way constraints;
also, there are no in-bound exits
for 8 miles.

Why on the Westpark...
+ Designissue?
Signage and striping.
Roadway Geometry.
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Technology Investigated

* |n early January 2007, the Toll Road
Authority held discussions with
potential vendors regarding available
wrong-way detection technologies.

» |t was determined that the
technology should be field-proven
and tested in similar traffic detection
applications.

Technology Investigated

+ Detection devices should be
monitored/controlled from the Harris
County Toll Road Authority Incident
Management Center (IMC) since all
law enforcement dispatching and
monitoring functions were performed
at this facility.
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Pilot Site Implementation

+ HCTRA requested that TransCore
submit a proposal to supply, install, and
test a wrong-way detection system
based upon radar detection technology.

This proposal was submitted on

January 17, 2007 and included the
provision of a total of twenty (20) wrong-
way detection sites to be located at the
exit ramps and mainline of the Westpark
Tollway.

Pilot Site Implementation

» The pilot site was implemented in March
2007 and evaluated/tested in April overa
30-day period. The testresults and
feedback from IMC personnelindicated the
unit produced numerous false detections
during the test period, especially during
rainy weather.

The second test-unitwas installed in May
2007 and evaluated/tested in May/June
overa 30-day period, subjecting the
second unitto the same test procedures.
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Project Implementation

» The contract was awarded to
TransCore in July of 2007 and
construction began in August.

» The initial overall cost was $337,000.

» The remaining 19 sites came online
overthe next 11 months.

Project Implementation

* Due to Hurricane lke in September of
2008, many of the radar sites were out
of alignment and needed to be
repaired.

* The system became fully functional in
October of 2008.
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System Enhancements in 2011

* LED in-ground lighting to warn
motorists at Post Oak and Richmond
Avenue.

+ Flashing LED wrong-way signs
installed at locations which have a
higher rate of incidents.

» Through attrition, Sensys puck
sensors are replacing radars devices.

Possible Future Enhancements

+ HCTRA has requested TransCore to
research and develop a proposal for
use of a laser powered water curtain
to alert wrong-way drivers.

» The technology is currently being used
in Sydney, Australia to stop oversized
trucks from entering a tunnel.
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Westpark WWD Alerts

@-5elf Correction W Backing Up  #Verfied But GDA Caught By LE

a1

o
5
3 B .
B h b O —
2008* 2009 2010 2011 2012 2013*

* Statistics from Partlal Year
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WWD Law Enforcement Action

o-DWI ™ Traffic Arrest #=Lost - Citation Lost - Warning

o>

J008* 2009

= Statistice Trom Partlal Year

WWD Alerts by Time of Day

£-WWD Alerts

6A - 2P

« Statistice Trom Partial Year
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Harris County Toll Road Authority
Westpark Tollway Wrong Way Detection Sensors

—
Addizks Clodine

= st Gy Lot |
E LED in-Paved Lighting :
) Wireng Way LED Sign i
0 Puck sensan [

|
A Hsfx Sansan |

wm Pbrasry 13 0

How the System Works..

+ The system detects a vehicle traveling
the wrong-way.

+ An alert is generated in the Incident

Management Center.

» The alert automatically generates a
call slip and a audio alarm is heard by

the dispatchers.
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How the System Works..

» The GIS Wrong-Way Detection Map
zooms into the alert location and displays
the location and direction of travel.

Using GPS, the closest patrol unitis
dispatched.

Six downstream roadway cameras
automatically pan, tilt and zoom to presets
and the video feeds are displayed on the
video wall.

How the System Works..

+ The dispatchers attempt to visually verify
the wrong-way driver using the real-time
video feed on the large wall monitors.

If a wrong-way driver is visually verified,
the dispatchers then immediately post a
message on the full color dynamic
message signs (DMS) and begin
recording the incident.
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How the System Works..

* The dispatchers then advise the
responding units that a wrong-way driver
has been verified by CCTV.

+ Dispatchers then manually pan, tilt and
zoom the cameras to maintain a
constant visual and provide law
enforcement continuous updates.

Law Enforcement Response

+ Responding units attempt to intercept the
vehicle to deploy tire deflation devices.

+ Units are not allowed to respond by
driving in the wrong direction.

+ Units may barricade the road with their
patrol vehicle if needed or if the spike
strips are unsuccessful.
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Questions & Answers

For More Information:

Assistant Chief Randy Johnson, Administrator

of HCTRA Incident Management
randy.johnson@hctra.org

Calvin D. Harvey, Deputy Administrator

of HCTRA Incident Management
calvin.harvey{@hctra.org

(281) 584-7500

FommFolint Created oy Calyin Haryey of BOTRA, inchdant Mansgemant
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Wrong-Way Driving Mitigation Through Intelligent Transportation
Systems and Traffic Engineering

Brian Fariello and Michael Chacon, Texas Department of Transportation

DRIVER
INITIATIVE

Michael A. Chacon, FE. Brian G. Farello, FE.
Traffic Operations Division  San Antonio District

*

/ 4 TEXAS DEPARTMENT OF TRANSPORTATION

WRONG WAY
DRIVER
INITIATIVE e

Michael A. Chacon, PE. Brian G. Fariello, P.E.
Traffic Operations Division ~ SanAntonio District
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= Organized in the spring of 2011 to examine factors contributing to wrong
way drving in San Antonio, and to identify methods of addressing wrong
way drivers.

= Agencies Participating:
— Texas Department of Transportation
— The San Antonio Police Department
— City of 3an Antonio Department of Public Works
— The Bexar County Sheriff's Department
— The Federal Highway Administration
— The Texas Transportation Institute
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TxDOT Operator Logs WWD Reports 2011 - 2013

2011 2012 2013
{Mar - Dec) | (Jan-Dec) | (Jan -Jun)

Number of Reports 185 274 118
Mo Accident/Not Apprehended 150 235 105
Accident (Fatal) 4 5 3

-Number of Fatalities 7 7 6
Accident (Mon-Fatal) 17 17 i
Medical Conditon/Elderly Driver 4 2 2
No Accident/WWD Apprehended 10 15 2
WWD Observed with Camera 14 12 2
WWD reports 10 PM to 6 AM 20% T2% 85%
WWD Repoprts 2 AM to 4 AM 45% 32% A41%

Fodker Texl

DMS Wrong Way Driver Waming Message

Ak lFe B

| HRON® WAY DRIVER
REPORTED---USE

EXNTRENE CAUTION
L)

HuWY 281INB AT NAKOMA

» Mo lane instructions given

» Displayed Until:

1) WWD stopped, 2)Accident found, or 3) SAPD cancels Alert

» Message displayed first, then operator searches for vehicle using

Cameras
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» Enhanced Static Signing & Pavement Markings

= On-Site Driveway Channelization

= Detection Technologies (Radar Sensors)

Active/llluminated Signing

* |ncreased visibility of “WROMNG WAY™ and "DO MOT ENTER" signs shown to
reduce wrong way driving

= TxDOT implemented measures recommended in a prior study:
“Countermeasures for Wrong-Way Movement on Freeways: Overview of
Project Activities and Findings™, TT1 2003/2004"
— Field Inspection of all ramps using 2004 TTI Study Checklist

— Ensure all required signs, pavement markings and RPM's are in place
and visible
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» Recommend additional (supplemental) measures:
= Add reflective tape on sign posts
* Increased size of ONE WAY signs
= Additional WRONG WAY & DO NOT ENTER signs at critical locations

* Lowered sign heights®
* Mote: TxDOT is not implementing lowered sign heights at this time

Foder Texi

Activefllluminated Signing : LED Wrong Way Signs

= 72% of the wrong way dnver events occur at night

= The flashing LED lights will be visible from a greater distance

= Asthe driver gets closer to the sign, the vehicle headlights will
illuminate the retroreflective WRONG WAY message (greater visibility

than LEDs)
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Active/llluminated Signing : LED Wrong Way Signs

Blank Out Sign is an LED DMS panel capable of displaying a single
message when activated, otherwise message panel is "blank”

Fiolear Texd

Countermeasures ldentified
WWD Active Countermeasures

» Fxit Hamps
— Installing 2 TAPCO LED llluminated Wrong Way Signs
= Photocell activated for night and low visibility operation
— Installing 1 TAPCO Radar Detector

— Radar unit will provide notification of wrong way detection using TxDOT
communication network connection to the TMC

= Mainlanes Systems

— Installing 1 TAPCO LED llluminated Wrong Way Sign & 1 SES Blank Out
Sign on each shoulder

— Installing 1 Wavetronix HD Radar Detector in advance of sign location

- MAIMLANE SYSTEMS WILL BE RADAR DETECTOR ACTIVATED dueto
visibility of illuminated signs to drivers on the other side of the median

— Radar unit will provide notification of wrong way detection using TxDOT
communication network connection to the TMC
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Countermeasures ldentified

Mainlane System

[OSB WITH LED BLANK OUT AMD LED WRONG WAY SIGNS
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Fodier Texd

US 261 at Airport Blvd

Fooiar Texl

LIS 281 at Alrport Bouwlévard
Highest Nurmnber of Events
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Us 281 at Airport Blvd

US 281 NB Exit
to
Airport Blvd.

CoSA
Signalized
Intersection

Foier Texi
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US 281 at Airport Blvd

US 281 at Airport Bivd

-Relocated Wrong Way & Do Mot Enter Signs
-Added reflective tape to sign mounts

| -Wrong Wiy Signs are LED llluminated
-Installed radar detector

Fodiar Texd
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US 281 at Airport Blvd

: -Supplemental Wrong \Way & Do Not Enter Signs added
¢ between signalized intersection and ramp
B -Wrang Way Signs are LED llluminated

US 281 Pilot Project

| [5]

1. US 281 From IH 35 to Stone Dak
Maost Events on Ay Corridar
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US 281 Pilot Project

15 Miles

25 Exit Ramps
- 2 LED Numinated
WrongWay Signs
- 1 Radar Detection Unit

1 Mainlane Location
- LED lHueminated Wrong Way &
LED Blank Out Sign installed
on both shoulders
- 1 Radar Detection Unit

-Installation beganJan 2012

-LED Huminated Wrong Way Sign
Installed

-Radar Unit Installed

-Mainlane System Installed

-Budget $500,000

US 281 Pilot Project - 12 Month Results

July 2012 - June 2013 (12 Months)

Reduction in Average Rate of WWD
Events/Month TransGuide Operator Logs

Us 281- |H 35 to LP 1604 =29 03%%
Reduction in Average Rate WHYWAD

Events/Month SAPD $11 Call Logs

Us 281- |H 35 to LP 1604 =28 99%
Project Cost- Installation of LED luminated

Wrong Way Sign=on US 281 from H 35 to LP

1604 £377,605
Calculated Annual Cost Savings

[Average of SAPD and

TransGuide Data) $247,104
Benefit - Cost Ratio 13.1to 1
Co=t Recovery Time [Years) 1.5
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TxDOT Research Project 0-6769

WWD Countermeasures

» Evaluate the effectiveness of WWD countermeasures implemented in San
Antonio, elsewhere in Texas and around the country

» Fvaluate detection methods used to detect wrong way drivers in San
Antonio, Dallas (WTTA), Houston (HCTRA) and elsewhere

= Review MUTCD guidelines for llluminated Signing applications for WWD
countermeasures and make best practice recommendations

= Began fall of 2012 (2 year project)

TxDOT Research Project 0-6769
WWD Countermeasures

= Research Plan

— Task 1: Assess State-of-Knowledge in the US and Texas

— Task 2: Evaluate Countermeasures in a Closed-Course Environment
= Monitored, intoxicated test subjects on a closed course at night in an
instrumented vehicle

— Task 3: Evaluate countermeasures and detection systems in an
operational environment
= Utilize data from San Antonio, Dallas and Houston WWD
countermeasure deployments to assess their impacts

— Task 4: Develop and assess wrong-way driver waming messages
= Determine what message(s) to deliver to right-way drivers

— Task 5. Develop recommendations and report
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Summary — WWD Task Force Lessons Leamed

» Adopted lessons learned from prior research and countermeasure
deployment projects
— TTI Study 2003/2004
— NTTA Project- Task Force Summary Report
— HCTRA Detection Project

» | aw enforcement (SAPD) took steps that aided in identifying problem areas:
— E-Tone Radio Network Alerts
— Created specific code in CAD systems forwrong way driver reports
— Critical data for developing GIS map

» Many opportunities for sharing lessons leamed
— Dallas, Houston and San Antonio all have active WWD efforts

— WWD sessions have been included in many technical conferences (ITS
Texas MNovemnber 2011, ITS America May 2012)

— TxDOT Research Project
— NTSEB Special Investigation Report on Wrong Way Driving (December

»*

&  TEXAS DEPARTMENT OF TRANSPORTATION

WRONG WAY
DRIVER |
INITIATIVE ]

Michael A.Chacon, PE. Brian G. Fariello, P.E.
Traffic Operations Division ~ SanAntonio District
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Traffic Incident Management

John Benda, Illinois Toll Highway Authority

Hlinors
L]b]]way

INTEGRATED
PERATIONAL APPROACH
TO WRONG-WAY DRIVE

Illinois Tollway System

e
190 — 301,750 L |
l Tri — 593,250 \
188 — 260,970 \ .

ADT - 1.4 Million Customers 1355°4°205 210
288 Center line miles
2,047 Izne miles

11 Maintenance Sections

"~ 5linois State Police Patrol Zones
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Extent of Problem:
Tollway recent experience

2013

m 81 Reports of Wrong Way Drivers to Date

18 Confirmed
B 3DUI's
B 5 Accidents (3 involved a DUI)

2012

m 125 Reports of Wrong Way Drivers

121 Confirmed
® 12DUWUI's
B 9 Accidents (2 involved DUI's)

llinois
mefnq;

Profile of Confirmed Wrong Way Driver
® % Impaired Driver

2165-75% DUI
025-35% Other (?)

y Hilinais
LMH@-".
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? Filinais
LMM ¥

Relationship to Incident Management

Previous approach:
® Wrong Way Driver Results in Crash
¥ Crash Became the Incident

This changed when the Dispatch / CAD System
was integrated to the Traffic Operations Center
and the Tollway developed an Integrated

Operational Approach to Incident Management.

y THiraniis
LMH@}".
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‘ CAD — COMPUTER AIDED DISPATCH gl

CAD - Computer Aided Dispatgig
Bia P iy

._"""!--
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Incident Communication Flow —

Computer
Aidad |
Dizpatch
CAD
CAD TOLLWAY LAN IDOT T23C &
Pagizs *Ddaak” Pagies Camem Coster
Haeboagan NacBcagan CI¥OT
MANACEMENT
NOTIFICATION
Execnéric
[ Rer——
Raadwar
Flest
Trafe:
P
l\\. Facey Wizt _/}

Operational View

® Report of Wrong Way Driver Creates an
Incident

W Dispatch / CAD System Alerts:
lllinois State Police, District 15
- Tollway Maintenance
- Traffic Center
- Toll Plazas
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\ Illinois State Police

m Attempt to Locate and Intercept the Wrong
Way Driver

\ Traffic Center

® Performs a Camera Search in Reported Area

B Messaging to Traffic if DMS in Right Location
~What to tell the Motorist
— Do you Alert Without
Confirmation?
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\ Toll Plazas Alerted

® Confirm Wrong Way Driver
® Provide Description of Vehicle

Maintenance Alerted

® All Maintenance Employees are Trained as
Incident Responders

® Significant Resource Base on the Road
® Empowered to React to Dispatch Notification
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‘ Maintenance Has Stopped 4 Wrong
Way Drivers

1 = Struck Snow Plow in the act.
(Plow won, but both drivers injured)

3 - Maintenance Trucks on Routine
Activity were able to curb & Block
Wrong Way Drivers

Comment: Motsomething wetrain, butemployeesin Maintenance
Sections claim ownership of Safety in their Sections and work

With ISP to intercept WWD Wi
, NS

Operations Focus Success

¥ Incident Management Clearance Times
- PDO Crashes < 16 minutes
- Pl Crashes < 30 minutes

Secondary Crashes are under 5%

ﬁb}lﬁs
LM
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\ On The Drawing Board

- Detection on Exit Ramps to Increase Response to
WWD

- Messaging to Customers of WWD Presence

lIncreased Alert Message on Ramps (directed at
the WWD)

- Challenge — If 65-75% of the WWD's on the
lllinois Tollway are DUI. How to Effectively

Communicate with the Impaired Driver.
?f'mm_
L?wawr

\ Conclusion: There is no Silver
Bullet Solution

® On our System the Use of an Integrated
Operational Approach has been Successful
in at least reducing the potential impact of
Wrong Way Drivers

® We look forward to continued ITS
Developments to further mitigate or prevent

WWD
Filinais
3LMM v
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\ Thank You! Questions??

QdJohn L. Benda
General Manager of Maintenance & Traffic
lllinois State Toll Highway Authority
(630) 241-6800, ext. 3903
jbenda@getipass.com

Hilinois
L?M’;wp
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Appendix A: Moderator and Speaker Information

Aaron Weatherholt, P.E.

lllinois Department of Transportation
Deputy Director Division of Highways
aaron.weatherholt@illinois.gov
217-782-7231

Aaron has worked for IDOT in various construction, design, planning, traffic engineering, and operations
capacities since 1984. He was the District 6 Traffic Engineer for 12 years before becoming the State
Traffic Engineer in 2005. In 2008 he was promoted to the position of State Operations Engineer which
includes Maintenance Operations, Traffic Engineering & Operations, Transportation Infrastructure
Security, and Day Labor Construction activities. In 2011 Aaron was promoted to Deputy Director for the
Division of Highways. He is responsible for policy development and program development for highway
operations, and acquisition, local agency roads and streets, and project design and environmental
studies. Aaron represents the lllinois Department of Transportation as a member of the AASHTO
Subcommittee on Traffic Engineering, Subcommittee on Maintenance, and Subcommittee on Systems
Operations and Management. He has served as a technical committee member of the National
Committee on Uniform Traffic Control Devices. He is a member of the Illinois Terrorism Task Force (ITTF)
and Chair of the ITTF — Transportation Committee. Aaron has a Bachelor of Science in Civil Engineering
from the University of Missouri at Rolla. He is a registered professional engineer in lllinois and a
graduate of the inaugural class of the Operations Academy Senior Management Program held at the
University of Maryland.

Brian G. Fariello, P.E.

Traffic Management Engineer-TransGuide
San Antonio District

Texas Department of Transportation
brian.fariello@txdot.gov

210-731-5247

EDUCATION:
B.S. Civil Engineering, 1984, Texas A&M University
M.S. Civil Engineering, 1990, the University of Houston

EXPERIENCE:
Texas Department of Transportation- 1985 to present

Traffic Management Engineer for TXxDOT’s San Antonio District, 1994 to Present.

Brian is responsible for the design, construction, maintenance and operation of the TransGuide
Intelligent Transportation System.
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Brian J. Fouch
brian.fouch@dot.gov
202-366-0744

Since August 2012, Brian has served as the Safety Design Team Leader for the Federal Highway
Administration (FHWA) Office of Safety Technologies in Washington, DC. Brian leads a team of safety
professionals that promote roadway departure and intersection safety on a national level.

Brian joined FHWA in 1997 as a Highway Engineer Trainee. He has served in several key positions within
FHWA including Area Engineer, Safety Engineer, Safety and Traffic Operations Team Leader, Field
Operations Team Leader and prior going to FHWA Headquarters he served as the Assistant Division
Administrator in the FHWA lowa Division.

Prior to joining the FHWA, Brian worked for the West Virginia Division of Highways in Charleston, West
Virginia as a Pavements and Research Engineer. He holds a Bachelor’s Degree in Civil Engineering from
Virginia Tech and is a registered Professional Engineer in Virginia and Tennessee.

Brian Windle
windleb@isp.state.il.us
847-561-9720

Brian Windle has worked for the Illinois State Police for the past 24 years all on the Chicago Expressway
System. He currently holds the rank of Lieutenant. During his career he has worked in crash
reconstruction, child passenger safety, roadway safety assessment, and instructing standard field
sobriety testing. He holds a Master’s of Science Degree in Criminal-Social Justice from Lewis University
and is a graduate of the FBI National Academy Session 249.

Chiu Liu
Chiu_Liu@dot.ca.gov
916-475-0205

Chiu Liu, a 1997 PhD graduate of Longhorn from Civil and Environmental Engineering in University of
Texas, is currently responsible for monitoring and implementing the wrong way, the 2- and 3-lane cross
centerline, and the multi-lane cross median collision programs in the safety branch of the traffic
operation division in Caltrans. He has been with the traffic safety and operation group in Caltrans for the
last 7 years. Collaborating with other colleagues, he has been studying various areas in transportation,
including signal timing, geometric design, roadside barrier and sight distances, freeway operation and
control, active heat removal in mass concrete, transportation planning, pavement response to dynamic
truck loading, roadway profile characterization, and management system. As a member of ASCE and ITE,
he is a licensed PE in the State of California and a certified PTOE.
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Craig Virgin
csvirgin@aol.com
618-537-9500

Craig was inducted into the U.S. National Distance Running Hall of Fame based at Utica. NY in July 2001.
He was a member of the fourth class of inductees and joined his early American running heroes Steve
Prefontaine, Billy Mills, Frank Shorter and Bill Rodgers in the Hall of Fame. Recently has boon elected
into the U.S. National Track & Field Hall of Fame based in New York City.

Craig is a 3-time Olympian (1976, 1980, 1984) on the U.S. Track & Field Team in the 10,000 meter event.
This accomplishment is unprecedented for an American born athlete in that event. He finished 2nd in
the U.S. Olympic Trials in 1976, first in 1980 and second in 1984. Ho set the U.S. Olympic Trials record of
27:45.6 for that event in 1980. That record hold for 24 years until it was broken in 2004. He ran the
fastest 10,000 meter time (27:29.2) in the world during 1980, but was prevented from competing in the
Moscow Olympics by the United States-led boycott. It was the biggest disappointment of Craig's running
career. Craig had wanted to be the first American to win an Olympic medal in the 10,000 meter track
event since Billy Mills' captured gold in 1964.

To date, Craig is the first and only American man to win the ILA.A.F World Cross Country Championship,
winning in 1980 at Paris and again in 1981 at Madrid. He qualified for 10 U.S. World Cross Country
Teams for this 12K (7.5 mile) international cross country race which is the only running world
championship hold yearly.

Craig is the former U.S. record holder at the 10,000 meter track distance (27:29.2) as well as the 10K
(28:04), 8K (22:46), and 10 mile (46:30) road race events. Craig was the U.S. National Champion in the
10,000 meter track event in 1978, 1979, and 1982. He also set the U.S. National Track & Field
Championships meet record of 27:39.4 for that event in 1979. It stood for 25 years until it was broken in
the same race that broke the Olympic Trials record in 2004. The U.S. runner who broke it, Meb
Keflezighi, went on to finish 2nd in the Olympic marathon later that summer.

Craig won many of the major U.S. sub-marathon road races such as the Peachtree Road Race in Atlanta,

Bay to Breakers in San Francisco, Crescent City Classic in New Orleans, Falmouth Road Race on Cape
Cod, Trevira Twosome in New York City, and the Maggie Valley Moonlight Rood Race in North Carolina.
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Dave Morena
David.Morena@dot.gov
517-702-1836

David A. Morena has been the highway safety specialist at FHWA’s Michigan Division office in Lansing
since 1983. Past and current safety initiatives to which he has contributed, both in Michigan and
nationwide, include: rumble strips, cable median barrier, traffic signal placement, road diets, elderly
mobility countermeasures, high friction surface treatments, wrong-way driving countermeasures, and
engineering/emergency medical system collaborations. Morena has a B.S. in industrial engineering and
an M.S. in traffic engineering from Ohio State University.

Deborah Bruce, Ph.D.
bruced@ntsb.gov
413-727-8134

Deborah Bruce, Ph.D., has been with the Safety Board since 1996 working as a transportation researcher
and more recently as a Project Manager in the Office of Highway Safety. Prior to joining the Safety
Board, she worked in the private sector as a human factors specialist in charge of air traffic control
research projects. She holds a B.S. Chemistry and an M.A. Communications from the University of
Kentucky and an M.A. and Ph.D. in Human Factors Engineering, George Mason University. Her
dissertation research looked at the effectiveness of in-vehicle auditory information displays.

Duane Brunell, P.E.

Maine Department of Transportation
Duane.Brunell@maine.gov
207-624-3278

Duane is a registered professional engineer with the Maine Department of Transportation (Maine DOT),
working as the Safety Performance Analysis Manager in the Safety Office, administering Federal Safety
Fund dollars for highway improvements. He is involved on a wide variety of tasks including coordinating
Maine’s multi-agency Strategic Highway Safety Plan; chairs Maine's multi-agency Large Animal Crash
Group. He conducts crash analysis activities and is on Maine's Traffic Records Coordinating Committee's
steering committee. He is a member of Maine DOT’s Engineering Council. He also has served as chair of
the Maine Transportation Safety Coalition and is on the Data Committee that publishes The Status of
Transportation Safety in Maine and its annual Crash Results supplements.

Also currently serves on the NCHRP’s ‘Institutionalizing Safety in Transportation Planning Processes’
panel
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Huaguo Zhou, Ph.D., P.E.
hhz0001@auburn.edu
334-844-1239

Dr. Huaguo Zhou is an associate professor with the Department of Civil Engineering at Auburn
University. Before joining Auburn University, he was an associate professor with the Southern lllinois
University, Edwardsville. He obtained his Ph.D. from the University of South Florida in 2001. After that,
he worked as a transportation engineering with Parsons Brinckerhoff, Tampa office for over 2 years, and
as a senior research associate with the Center for Urban Transportation Research (CUTR) at USF for over
5 years. He has published over 30 peer reviewed journal and over 70 conference papers. His research
area focuses on highway safety, access management, and freeway incident management. He has served
as principal investigator (PI) for the wrong-way driving project funded by ICT/IDOT since 2009.

lvan Ulberg
iulberg@mt.gov
406-444-6217

Ivan Ulberg is the Traffic Design Engineer for the Montana Department of Transportation, Traffic and
Safety Bureau, Engineering Division. He has been with MDT for over 20 years, starting as a student
designer, then on to Safety Management, then seven years re-inventing MDT’s Access Management
Program, next to Traffic as a Project Engineer before accepting the position of Design Engineer a little
over a year ago. The Design Section has a staff of 20, including electrical, signing / striping, safety design,
and geometrics.

Ivan has a BS in Civil Engineering from Montana State University, is a registered P.E. in Montana, and is a
long-time member of ITE. A native Montanan, on his off-time he is an avid hunter and outdoorsman,
the father of five children, and runs a herd of two cats, two dogs, 14 chickens and a bunny.

Jeffrey Shaw
jeffrey.shaw@dot.gov
708-283-3524

Jeffrey Shaw is currently the Intersections Program Manager for the Federal Highway Administration,
Office of Safety. In this role, he manages programs, projects and products of National interest that are
intended to enhance intersection safety. Prior to joining FHWA in 2005, Jeff worked for the Illinois
Department of Transportation and as a consulting engineer. He is a registered professional engineer in
Illinois, and has been board certified as a Professional Traffic Operations Engineer and Professional
Transportation Planner. He also serves as Chair of the ITE Transportation Safety Council and co-Chair of
the TRB Intersections Joint Subcommittee.
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John Benda
jbenda@getipass.com
630-241-6800

John Benda began with the lllinois Tollway in 1983 as Superintendent of Maintenance and currently
holds the position of General Manager of Maintenance & Traffic. In this capacity, John is responsible
Maintenance and Operation of the 286 mile Toll System including Roadway Maintenance , Traffic &
Incident Management, Central Dispatch Center, Fleet and Permits & Utilities Units. He manages an
operating budget of approximately $50M with 530 employees. Mr. Benda has been very active in
several Professional and Industry Associations during his tenure at the Tollway.

John Price

California Highway Patrol
JPrice@chp.ca.gov
916-843-3210

Captain John Price is the commander of Media Relations and Community Outreach programs for the
California Highway Patrol in Sacramento, California. Price leads a team of professionals working daily to
educate the public about traffic safety through leading edge marketing, publicity campaigns, and
educational programs. He oversees driver safety education courses focused on combating adult and
teen distracted driving, older driver safety, and Start Smart classes targeting new and future licensed
teenage drivers and their parents/guardians.

Previously, Price served directly for Assistant Commissioner, Field helping oversee statewide field
operations for the California Highway Patrol. He is a Federal Bureau of Investigation National Academy
#249 graduate and earned a Bachelor of Arts in Public Administration and Psychology from California
State University, Chico. Prior to joining the California Highway Patrol, Price held positions within
California as a deputy sheriff and police officer.

Keith Gaston

Florida Highway Patrol
7322 Normandy Boulevard
Jacksonville, FL 32205
904-695-4164
KeithGaston@flhsmv.gov

Keith Gaston is a 33-year veteran of the Florida Highway Patrol serving in Naples, Fernandina, Miami,
Orlando, and Jacksonville, Florida. He has served in various positions and capacities during his career
rising through the ranks to his current position as Captain. Captain Gaston received his Master’s in
Public Administration from the University of North Florida and is currently a Doctoral Candidate in
Educational Leadership at UNF.
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Kimberly Ault
Aultk@michigan.gov
517-335-2859

Kimberly Ault has been employed as a traffic safety engineer with the Michigan Department of
Transportation for 6 years. She has spent much of her time providing traffic crash analysis and other
traffic safety assistance to local road-owning agencies through MDOT’s Local Safety Initiative. Kim has a
B.S. in civil engineering from Michigan Technological University and is a registered professional engineer
in Michigan.

Kim Kolody
kkolody@ch2m.com
773-458-2833

Ms. Kolody is a professional engineer in CH2M HILL’s Chicago office with over 15 years of experience in
highway safety, transportation planning, preliminary design, and operations. She has specialized
experience on safety management, safety analysis, network screening methodologies, countermeasure
selection, strategic safety program and policy development, development of safety implementation
programs at the state and local level, including Highway Safety Manual analysis approaches. Ms. Kolody
has served as the lllinois Safety Program manager since 2006, has worked on safety projects for
Department of Transportation’s, local municipalities and the National Cooperative Research
Program. Ms. Kolody is a member of the Transportation Research Board (TRB) Transportation Safety
Management Committee, is co-chair of the TRB Global Road Safety Subcommittee, is a member of the
TRB Safety Performance User Liaison and Technical Facilitation subcommittee, is a member of the TRB
Road Safety Cultures subcommittee, is Past President of the Institute of Transportation Engineers (ITE)
Illinois Section, and an Eno Fellow. Ms. Kolody received her Bachelors of Science and Masters of Science
degrees from Michigan State University.

Michael A. Chacon, P.E.
michael.chacon@txdot.gov
512-416-3120

TITLE:

Policy & Standards Engineer- Traffic Operations Division, Texas Department of Transportation
EDUCATION:

B.S. Civil Engineering, 1993, the University of Texas at Austin

EXPERIENCE:

Texas Department of Transportation- 1994 to present

Michael is responsible for the Texas Manual on Uniform Traffic Control Devices, Traffic Control Standard
sheets, policies and standards related to traffic control devices and approval of traffic control devices.
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Priscilla Tobias, P.E.

State Safety Engineer

lllinois Department of Transportation
Priscilla.Tobias@illinois.gov
217-782-3568

Priscilla Tobias is the State Safety Engineer for the lllinois Department of Transportation. She is a
graduate of Virginia Tech and a licensed professional engineer for the state of lllinois. She has been with
IDOT for over 20 years and has worked both in the district and central office. She has served as the
Illinois State Safety Engineer and Bureau Chief of Safety Engineering since 2004. Priscilla is responsible
for lllinois' SHSP, HSIP, SRTS, work zone safety, RSAs, roadside hardware, and for establishing programs
and policies focused on improving the safety performance of lllinois roadways both at the state and
local level. She works closely with multi-discipline safety stakeholders to provide an integrated approach
to safety.

Rich Coakley
richard.coakley@ch2m.com
414-847-0423

Rich is a Principal Transportation Engineer with CH2M Hill in Milwaukee. He is the co-chair of the panel
for the Wrong-Way Driving research project.

He has a Bachelor of Science in Civil Engineering from the University of lllinois in Champaign - Urbana, a
Master of Science in Civil and Environmental Engineering from the University of Wisconsin — Madison
and a Master of Business Administration from Keller Graduate School of Management.

He has been working in the industry for 35 years including 11 years at the lllinois Department of
Transportation in District 1, 10 years with another consulting firm and 14 years with CH2M Hill. He has
been an adjunct faculty member at UW — Madison teaching geometric Design of Transport Facilities and
Traffic Control. He teaches the Interchange Design course offered periodically at Marquette University.

Rich is a member of the TRB Geometric Design Committee and the Context Sensitive Design Task Force.
He is on the editorial board for the Korean Society of Civil Engineers, he reviews papers for their Journal
of Civil Engineering. He is the President of the Wisconsin Section of ITE and a member of the ITE
Transportation Safety Council.
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Rudolph M. Umbs, P.E.
Senior Traffic Safety Engineer
rudy.umbs@wi.rr.com
202-365-3285

Rudy Umbs is the Senior Traffic Safety Engineer with Tindale-Oliver & Associates of Tampa, Florida.

Rudy is currently providing guidance, technical assistance, and training to State and local agencies to
further enhance their transportation safety programs including road safety audits.

Prior to joining Tindale-Oliver, Rudy had a 39-year career with the Federal Highway Administration
serving as the FHWA'’s Chief Highway Safety Engineer, and Chief of Safety Design and Operation Division
including responsibility for the Manual on Uniform Traffic Control Devices.

In 2005, Rudy was on a 5-month special detail with the Illinois DOT’s Bureau of Safety Engineering
during the development of the lllinois Strategic Highway Safety Plan

Rudy is lives in Oak Creek, Wisconsin, is a graduate of Marquette University, and a Professional
Engineer.

Terry Thurman
terry.thurman@hctra.org
281-584-7541

My Name is Captain Terry Thurman with the Harris County Constable Pct.5 and currently assigned to the
Harris County Toll Road Authority Incident Management.

| began my Law Enforcement career with the Pct. 5 Constable Department in 1984 and have worked in
Patrol, Special Operations, Motorcycle Patrol and Toll Road Divisions.

He was born in Houston, Texas and married with two children
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Tim Sheehan, P.E.
tim.sheehan@illinois.gov
217-782-3568

Tim received a Bachelor of Science in Civil Engineering from the University of lllinois in Champaign —
Urbana, IL in 1979. He is a Licensed Professional Engineer in the State of lllinois, and is currently the
Safety Design Unit Chief with the lllinois Department of Transportation (IDOT), Bureau of Safety
Engineering (BSE). In his position at BSE , Tim administers statewide safety crash analysis to identify
patterns with specific roadway designs and recommends mitigating measures; manages published
research on state-of-the-art safety related topics; reviews recommendations to revise existing policies or
develop new policies; provides statewide technical guidance on highway clear zones and roadside
treatments; assists in Highway Safety Improvement Program (HSIP) administration; and coordinates
statewide Roadside Safety Assessments (RSAs) and Review (RSRs). He has also been involved in IDOT’s /
BSE’s Wrong-Way Driving Mitigation efforts, including the statewide HSIP signage and pavement
marking interchange upgrades.

Tim has practiced engineering for over 34 years in both the public and private sector. He has nearly 5
years of experience with the Illinois Department of Transportation including his current position, 12
years of working for a central lllinois consulting firm, 8 years of owning and running Sheehan
Engineering, Inc. a Springfield, IL consulting firm, and was City Engineer for the City of Springfield, IL for
9.5 years.

Yang Ouyang
youyang@ntta.org
214-224-2256

Yang Ouyang is the Traffic Operations Engineer for North Texas Tollway Authority (NTTA) in Plano,
Texas. He received his Bachelor of Engineering from Tongji University in Shanghai, China, and his Master
of Science in Transportation Engineering from Texas A&M University. He is a registered professional
engineer in Texas and certified Professional Traffic Operational Engineer (PTOE). He has over 18 years of
experience in various aspects of traffic and transportation engineering working at research institute,
private consulting firm, and public agency. He is a key member of the NTTA’s Wrong-Way Driving Task
Force and stays engaged in various ongoing research, pilot testing, and implementation efforts to keep
the roadways safe for the traveling public.
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Appendix B: Summit Agenda

Day 1

7:00 am to 8:00 am Continental Breakfast and Registration

8:00 am to 8:30 am Welcome

Setting the Goal and Vision for the Workshop

National picture and trend based on research; Who is here, # states; Review the
day and goals for the Summit

Aaron Weatherholt, lllinois Department of Transportation

(30 minutes)

8:30 am to 9:15 am Setting the National Scene

e Deborah Bruce, National Transportation Safety Board
Wrong-Way Driving Study Findings and Objectives
(20 minutes)

e Brian Fouch, Federal Highway Administration Office of Safety
Wrong-Way Driving: Renewed Emphasis on a Familiar Problem

(20 minutes)

9:15 am to 10:00 am e Huaguo Zhou, Southern lllinois University
llinois Center for Transportation Research Findings: Investigation of

Contributing Factors Regarding Wrong-Way Driving on Freeways
(45 minutes)

10:00 am to 10:30 am | Break

10:30 am to Noon Research and Program Best Practices

This session reviews research findings and WWD programs; including data,
program elements, implementation and challenges, and program effectiveness.

Facilitator: Rudy Umbs, Tindale-Oliver & Associates, Inc.
Speakers:

e Chiu Liu, California Department of Transportation
California Wrong-Way Driving Monitoring Program
(30 minutes)
e Yang Ouyang, North Texas Tollway Authority
North Texas Tollway Authority Wrong-Way Driving Program
(30 minutes)

Discussion on future research needs (30 minutes)
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Day 1 (continued)

Noon to 1:30 pm LUNCH (provided)

Craig Virgin
How Wrong-Way Driving Changed My Life
(30 minutes)

1:30 pm to 3:00 pm | Preventing Wrong-Way Driving Crashes From Occurring

This discussion includes why WWD crashes occur and methods for preventing
them and may relate to specific types of WWD crashes (i.e. older, alcohol related,
and urban areas) and types of prevention (i.e. signing, geometric improvements,
striping, presence of law enforcement, and education at particular
establishments).

Facilitator: Kim Kolody, CH2M HILL
Speakers:

e Duane Brunell, Maine Department of Transportation
Older Drivers Wrong-Way Driving Study and Countermeasures

(20 minutes)

e Lt. Brian Windle, lllinois State Police
Law Enforcement Approach to Preventing Wrong-Way Driving

Incidents
(20 minutes)

e David Morena, Federal Highway Administration Michigan Division
Kim Ault, Michigan Department of Transportation

Engineering Strategies for Reducing Wrong-Way Driving Crashes
(20 minutes)

Discussion (30 minutes)

3:00 pm to 3:30 pm | Break

3:30 pm to 4:30 pm | Breakout Discussions

Pre-assigned groups will meet in the designated rooms

4:30 pm to 5:00 pm | Breakout Discussion Report Back

Facilitator: Jeff Shaw, Federal Highway Administration

5:00 pm Closing Remarks
Aaron Weatherholt, lllinois Department of Transportation

Rich Coakley, CH2M HILL
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Day 2

7:30 am to 8:00 am

Continental Breakfast

8:00 am to 8:30 am

Setting the Vision for 2nd Day Peer Exchange
Aaron Weatherholt, lllinois Department of Transportation
Overview of Highlights of DAY 1

Rich Coakley, CH2M HILL

8:30 am to 10:00 am

Alerting Drivers, Allowing for Correction and Traffic Incident
Management Response

This session discusses the action after a wrong-way driver has entered the
freeway and includes methods to alerting the driver, alerting other drivers,
providing for correction of the maneuver and incident response from EMS and
law enforcement.

Facilitator: Rich Coakley, CH2M HILL
Speakers:

e Captain Terry Thurman, Harris County Toll Road Authority, Texas
Law Enforcement Approach for Wrong-Way Detection & Correction

(20 minutes)

e Brian Fariello and Michael Chacon, Texas Department of
Transportation
Wrong-Way Driving Mitigation Through Intelligent Transportation

Systems and Traffic Engineering
(20 minutes)

e John Benda, lllinois Toll Highway Authority,
Traffic Incident Management

(20 minutes)

Discussion (20 minutes)

10:00 am to 10:30 am

Break
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Day 2 (continued)

10:30 am to Noon

Panel Discussion:
Lessons Learned, Implementation Programs
Facilitator: Jeff Shaw, Federal Highway Administration

Speakers:

Tim Sheehan, lllinois Department of Transportation
John Price, California Highway Patrol

Ivan Ulberg, Montana Department of Transportation

e (Captain Keith Gaston, Florida Highway Patrol

(5 minutes each for opening remarks, 70 minute discussion)

Noon to 12:15 pm

Closing and Adjourn
Aaron Weatherholt, lllinois Department of Transportation

Rich Coakley, CH2M HILL

12:15 pmto 2:15 pm

Research Team Working Lunch
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Appendix C: Survey Questionnaire and Results

A survey questionnaire was devised and distributed to the attendees during the Summit to gather the
latest information about current and emerging countermeasures to mitigate wrong-way driving issues
from different states. A total number of 16 state representatives submitted their completed survey
guestionnaire to the summit organizers. The analyses of the results are presented in this section.

General Questions

1) Do you believe wrong-way driving is a severe problem in your state?

Yes 69%
No 25%
No Answer 6%
0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent

2) Has your state conducted any studies or implemented any countermeasures to reduce wrong-
way driving crashes?

Yes 63%
No 38%

No Answer | 0%

0% 10% 20% 30% 40% 50% 60% 70%
Percent

If Yes:
e  Which type of countermeasures has been implemented to combat wrong-way driving crashes?

4 E’s Program
Enforcement
Education
Engineering 92%

Program and Funding

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent
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Other(s): Strengthen Alcohol Legislation

3) Does your state have a wrong-way driving monitor program to obtain information about the
location, severity, time of day, etc. for wrong-way collisions?

Yes 31%
No 69%

No Answer | 0%

0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent

4) Does your state have any supplement to the MUTCD 2009 to mitigate wrong-way incidents?

Yes 19%
No 69%
No Answer 13%
0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent

5) Does your state have any supplement to the AASHTO Green Book 2011 to mitigate wrong-way

incidents?
Yes 6%
No 8%

No Answer 6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent

6) Does your state use extra lighting at locations susceptible to wrong-way maneuvers to reduce
the visibility problem during nighttime conditions?

Yes 69
No 81%
No Answer 13%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Percent
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Wrong-Way Related Signage

7) Which of the following traditional signs are being used in your state to mitigate wrong-way

issues?

8) Which of the following (combination of) static signs are being used in your state to mitigate

Sign
Location
Exit Ramp 14 16
Frontage Road 11 9
Divided Highway
13 12

(along non-ramp sections)

wrong-way issues?

non-ramp sections)

Sign
DO NOT WRONG
NO NO ENTER WAY
[ LEFT ||RIGHT| | 1__1 1
TURN || TURN WRONG
WAY el WAY
Location
Exit Ramp 8 6 0 1
Frontage Road 3 5 0 0
Divided Highway (along 3 3 0 .
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9) What methods has your state used to enhance the conspicuity of wrong-way signs? Check all
that apply.

Using border illuminated signs i 15%

Making signs internally illuminated 0%

Augmenting warning signing with audio alerts or sirens 0%
Adding a strip of retroreflective material to the sign support P 62%
Adding a red or yellow flashing beacon 8%

Adding one or more red or orange flags 0%

Adding a second identical sign on the left-hand side of the... 85%

Doubling-up of signs 38%

Increasing the size of signs 7%
T T T T T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Percent

10) What mounting height does your state use for wrong-way related signs (if different signs are
mounted differently, please specify separately in front of each choice below)?

Standard height 81%
Low height 44%
Overhead 13%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Percent

11) Does your state install DO NOT ENTER signs at the entrance of one-way frontage road connected
to slip ramps in order to deter wrong-way maneuvers (figure below)?

Slip Ramp

Frontage Road
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Yes 63%

No 9%
No Answer 9%
0% 10% 20% 30% 40% 50% 60% 70%

Percent

12) What is the typical position of the DO NOT ENTER signs in your state (figures below)?

s ..

Perpendicular to the roadway Angled toward the potential wrong-way drivers
Perpendicular to the roadway 63%

Angled toward the potential wrong-way drivers 8%

0% 10% 20% 30% 40% 50% 60% 70%

Percent

Pavement Marking

13) Does your state use wrong-way arrows as described in the MUTCD 2009 on exit ramps (figure

below)?
—
Yes 69%
No 25%
No Answer 6%
0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent
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14) Where does your agency place the wrong-way arrows (please check all that apply)?

On the exit ramp near the intersection with crossroad 71%
At the middle of the exit ramp 64%
On the exit ramp near the gore point just off the main lane 21%

On the main lane %

0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent

15) Are the pavement markings being used in your state on exit ramps retroreflective (figure
below)? Or other type of illumination is used to make them visible at nighttime conditions?

100% of responders claimed they are using retroreflective pavement markings and no agency is utilizing
the other types of illumination.

16) Does your state use red-back Raised Pavement Markers (RMPs) on problematic roads (figure
below)?

Yes 56%
No 44%

No Answer | 0%

0% 10% 20% 30% 40% 50% 60%

Percent
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Traffic Signal

17) Does your state use green arrow as traffic signal indication at the intersection of exit ramps and
crossroads instead of green ball to make a better understanding of the correct movement
direction?

Yes 38%
No 63%

No Answer | 0%

0% 10% 20% 30% 40% 50% 60% 70%
Percent

Geometric Modification

18) Please rank (using numbers) the following geometric elements which are given special attention
when it comes to wrong-way issues based on your state’s policy.

Exit ramps (their angle with crossroad, their shape such as button-hook or J-shaped, etc.)
Type of interchange

Channelizing islands

Medians

Frontage roads (their continuity, outer separation, etc.)

Control radius at ramp/crossroad intersection

o v hs wN R

ITS Technologies

19) Has your state utilized any ITS technologies to detect and warn drivers?

Yes 25%
No 75%

No Answer | 0%

0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent

If yes, which of the following methods are used?

Detection | v Radar Detectors

v/ CCTV Camera

v’ Inductive Loop Detectors
[ Other (please specify):
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Caution

O In-pavement Warning Lights (IPWL)

v’ Flashing Wrong Way Signs

v Warning Lights

v Dynamic Message Signs (DMS)
[ Other (please specify):

Action

v/ Patrol Units
v’ Spike Strips
[ Other (please specify):

20) Does your state use Dynamic Message Signs to warn both wrong-way and other drivers if

wrong-way driving is detected?

Yes
No

No Answer

6%

0%

10% 20% 30% 40% 50%

Percent

If yes, what message(s) is displayed separately?

e To wrong-way driver:

e To other drivers:

v Wrong Way Driver Ahead
v" All Traffic Move to Shoulder and Stop

Closing Question

21) Would you recommend elements of the wrong-way driving program to other states? If so,

which aspects?

- Caltrans WW package + checklist + WW monitoring report.

- Low cost signage and road working.

- ITS application using cell phone applications that talk to wrong-way drivers.
- When dealing with funding limitations, prioritize interchange types that are problematic and
deal with these types first and use uniform and consistent traffic control devices to mitigate

wrong-way issues.

- We need to start with having a consistent approach or standard design for the various

100%

geometric exit ramps (signs and markings). Then we should incorporate ITS and use media to get
the information out there.

- Systematic approaches to upgrades make HSIP funding much simpler.

- Detection with dynamic warning devices.

- Interchange design, sign height and redundancy, education.
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22) Are there any specific items you think should be included in a wrong-way driving mitigation
guide?

- Language vs. symbol analysis.

- Low cost countermeasures

- Prioritize risk by interchange type

- Routine checklist for operations and traffic engineering sections along with guidance for design
staffs.

- Recommended data queries to use to research high impact locations.

- Strong wording from NTSB — FHWA in response to strong DUI legislations.

- Strong wording to states endorsing the use of vehicle interlocking systems for repeat DUI
offenders.

- CMF’s for countermeasures.

- New data from ongoing studies/pilot programs at Maine DOT, NTTA, and TTI.
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Appendix D: Contact Information of Attendees

No | First Name | Last Name Organization email Phone
1 | David Adams Georgia Department of Transportation eadams@dot.ga.gov 404-635-2850
2 | Jeff Allen [llinois Department of Transportation Jeffery.Allen@illinois.gov 217-465-4181
3 | Fawad Aqueel Illinois Department of Transportation fawad.aqueel@illinois.gov 847-705-4677
4 | Kyle Armstrong Illinois Department of Transportation kyle.armstrong@illinois.gov 217-782-7414
5 | Robert Atherton Illinois State Police athertr@isp.state.il.us 309-303-1411
6 | Kimberly Ault Michigan Department of Transportation Aultk@michigan.gov 517-335-2859
7 | Karzan Bahaaldin Southern Illinois University Edwardsville kakkarzan@yahoo.com 314-295-9364
8 | Jeff Bain Ilinois State Police jeff_bain@isp.state.il.us 815-622-7558
9 | Sonya Baker Alabama Department of Transportation bakers@dot.state.al.us 334-353-6468
10 | Fatemeh Baratian Ghorghi | Auburn University civilfog@gmail.com 510-710-2327
11 | Katherine Beckett Illinois Department of Transportation Katherine.Beckett@illinois.gov 217-524-9025
12 | John Benda Ilinois State Toll Highway Authority jbenda@getipass.com 630-241-6800
13 | John Biffany Ilinois State Police john_biffany@isp.state.il.us 815-632-4010
14 | Eddie Blaylock Missouri State Highway Patrol
15 | Patrick Braboy [linois Department of Transportation patrick.braboy@illinois.gov 815-434-8564
16 | Deborah Bruce National Transportation Safety Board bruced@ntsb.gov 413-727-8134
17 | Duane Brunell Maine Department of Transportation Duane.Brunell@maine.gov 207-624-3278
18 | Brad Carnduff Ilinois State Police Brad_Carnduff@isp.state.il.us 217-557-0112
19 | Michael Chacon Texas Department of Transportation michael.chacon@txdot.gov 512-416-3120
20 | Cary Choate Texas Department of Transportation cary.choate@txdot.gov 512-416-4735
21 | Richard Coakley CH2M HILL richard.coakley@ch2m.com 414-847-0423
22 | Regina Cooper Illinois Department of Transportation regina.cooper2@illinois.gov 847-705-4153
23 | Mike Curtit Missouri Department of Transportation Michael.Curtit@modot.mo.gov 573-526-0121
24 | James Danila Massachusetts Department of Transportation james.danila@state.ma.us 857-368-9640
25 | John Dittmer Illinois State Police dittmerj@hotmail.com 815-325-7641
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No | First Name | Last Name Organization email Phone

26 | Stacie Eschmann Ilinois State Police stacie_eschmann@isp.state.il.us 630-453-1877
27 | Bryan Everard TAPCO events@tapconet.com 262-814-6999
28 | Brian Fariello Texas Department of Transportation brian.fariello@txdot.gov 210-731-5247
29 | Natasha Fatu Connecticut Department of Transportation natasha.fatu@ct.gov 860-594-3022
30 | Greg Feeny Ilinois Department of Transportation greg.feeny@illinois.gov 217-557-3405
31 | Scott Ferguson [linois Department of Transportation scott.ferguson@illinois.gov 815-434-8563
32 | Stephen Ferrier Missouri State Highway Patrol stephen.ferrier@mshp.dps.mo.gov 314-606-8788
33 | Melisa Finley Texas A&M Transportation Institute m-finley@tamu.edu 979-845-7596
34 | Brian Fouch Federal Highway Administration brian.fouch@dot.gov 202-366-0744
35 | Julia Fox Illinois Department of Transportation julia.fox@illinois.gov 847-705-4151
36 | Morrie Fraser Ilinois State Police morrison_fraser@isp.state.il.us 618-223-3089
37 | Ryian Fries Southern Illinois University Edwardsville rfries@siue.edu 618-578-1772
38 | Keith Gaston Florida Highway Patrol KeithGaston@flhsmv.gov 904-695-4164
39 | Ahmed Ghaly Ilinois State Toll Highway Authority aghaly@getipass.com 630-241-6800
40 | Kurt Glazier Illinois Department of Transportation kurt.glazier@illinois.gov 815-284-5478
41 | Patrick Gu Southern Illinois University Edwardsville pgu@siue.edu 618-650-2533
42 | Brett Harrelson South Carolina Department of Transportation harrelsodb@scdot.org 803-737-3378
43 | Lisa Heaven-Baum Illinois Department of Transportation Lisa.Heaven-Baum@illinois.gov 847-705-4158
44 | Daniel Helms Mississippi Department of Transportation dhelms@mdot.ms.gov 601-359-1454
45 | Tim Hemmen Ilinois Department of Transportation Timothy.Hemmen@illinois.gov 217-342-8242
46 | Jason Hinds Illinois State Police Jason_Hinds@isp.state.il.us 217-785-4390
47 | Alan Ho Federal Highway Administration alan.ho@dot.gov 217-492-4622
48 | Jeffrey Hochmuth CDM Smith hochmuthjj@cdmsmith.com 630-874-7913
49 | Cynthia Hodge Ilinois State Police hodgecy@isp.state.il.us 815-698-2332
50 | Mohammad | Jalayer Auburn University jalayer_145@yahoo.com 312-351-4730
51 | Doug Keirn Illinois Department of Transportation douglas.keirn@illinois.gov 618-351-5285
52 | David Keltner Illinois State Police david-keltner@isp.state.il.us 708-764-0021
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No | First Name | Last Name Organization email Phone

53 | Mark Kloser Brown Traffic Products mkloser@browntraffic.com 563-343-7851
54 | Katie Knapp TAPCO events@tapconet.com 262-814-7000
55 | Kimberly Kolody CH2M HILL kkolody@ch2m.com 773-458-2833
56 | Michael Kraft Illinois State Police kraftmi@isp.state.il.us 815-275-9565
57 | Teresa Krenning Missouri Department of Transportation KRENNT @mail.modot.state.mo.us 314-340-4317
58 | Jason Kugel TAPCO events@tapconet.com 262-814-6996
59 | Adam Lintner Ilinois State Toll Highway Authority allntner@getipass.com 630-241-6801
60 | Chiu Liu Caltrans Chiu_Liu@dot.ca.gov 916-475-0205
61 | Tracy Lovell Kentucky Transportation Cabinet tracy.lovell@ky.gov 502-564-3020
62 | Lauren Ludwig Oklahoma Department of Transportation pmcelroy@odot.org 405-521-2863
63 | Rob Macklin Illinois Department of Transportation rob.macklin@illinois.gov 217-342-8245
64 | Martez Malone Ilinois State Police Martez_Malone@isp.state.il.us 815-546-3356
65 | Ronald Meyer Florida Department of Transportation ronald.meyer@dot.state.fl.us 850-921-7365
66 | John Miller Missouri Department of Transportation John.p.miller@modot.mo.gov 573-526-1759
67 | Yadollah Montazery Chicago Department of Transportation yadollah.montazery@cityofchicago.org 312-744-6541
68 | David Morena Federal Highway Administration David.Morena@dot.gov 517-702-1836
69 | Rick Mowlds Washington State Department of Transportation mowldsr@wsdot.wa.gov 360-705-7988
70 | Lloyd Murphy Ilinois State Police Lloyd Murphy@isp.state.il.us 309-236-4130
71 | Tommy Myszka CH2M HILL tommy.myszka@ch2m.com 773-458-2871
72 | Christopher | Oliver North Carolina Department of Transportation coliver@ncdot.gov 919-773-2899
73 | Joseph Ouellette Connecticut Department of Transportation Joseph.ouellette@ct.gov 860-594-2721
74 | Yang Ouyang North Texas Tollway Authority youyang@ntta.org 214-224-2256
75 | Anand Patel Ilinois Department of Transportation Anand.Patel@illinois.gov 847-705-4808
76 | Peter Pavao Rhode Island Department of Transportation ppavao@vhb.com 401-742-4824
77 | Joseph Perez Ilinois State Police joseph_perez@isp.state.il.us 630-241-6800
78 | Karl Pfizenmaier TAPCO events@tapconet.com 262-814-6998
79 | Jeffrey Pfotenhauer Ilinois State Police pfotenj@isp.state.il.us 847-294-4655
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No | First Name | Last Name Organization email Phone

80 | Stacey Pierce Wisconsin Department of Transportation stacey.pierce@dot.wi.gov 262-548-5958
81 | David Piper CH2M HILL blue87wagon@yahoo.com 217-371-2666
82 | Raj Ponnaluri Florida Department of Transportation raj.ponnaluri@dot.state.fl.us 850-410-5418
83 | Mahdi Pour Rouholamin | Auburn University mahdipn@gmail.com 618-660-4123
84 | John Price California Highway Patrol JPrice@chp.ca.gov 916-843-3210
85 | David Pulsipher Chicago Department of Transportation david.pulsipher@cityofchicago.org 312-742-7621
86 | Wendy Ren Southern Illinois University Edwardsville wendygenie@gmail.com 618-420-4465
87 | Jennifer Rudzinski Illinois Department of Transportation jennifer.rudzinski@illinois.gov 309-671-4466
88 | Thomas Schaefer Illinois Department of Transportation thomas.schaefer@illinois.gov 815-434-8446
89 | Dewayne Seachrist Ilinois Department of Transportation Dewayne.Seachrist@illinois.gov 217-342-3951
90 | Jeff Shaw Federal Highway Administration jeffrey.shaw@dot.gov 708-283-3524
91 | Timothy Sheehan Illinois Department of Transportation tim.sheehan@illinois.gov 217-782-3568
92 | Randy Sigley West Virginia Department of Transportation randy.d.sigley@wv.gov 304-289-2223
93 | Tim Simodynes lowa Department of Transportation timothy.simodynes@dot.iowa.gov 515-239-1349
94 | Max Smith TAPCO events@tapconet.com 262-814-6997
95 | Irene Soria Ilinois Department of Transportation irene.soria@illinois.gov 217-524-8041
96 | Wenda Southerland [llinois Department of Transportation wenda.southerland@illinois.gov 618-346-3159
97 | Scott Stokes Illinois Department of Transportation scott.stokes@illinois.gov 618-351-5232
98 | David Stuckmeyer St. Louis County Police Department dstuckmeyer@stlouisco.com 314-576-1055
99 | Terry Thurman Harris County Toll Road Authority terry.thurman@hctra.org 281-584-7541
100 | Priscilla Tobias [llinois Department of Transportation Priscilla. Tobias@illinois.gov 217-782-3568
101 | Michael Turpeau Jr. Georgia Department of Transportation mturpeau@dot.ga.gov 404-635-2831
102 | Ivan Ulberg Montana Department of Transportation iulberg@mt.gov 406-444-6217
103 | Rudolph Umbs Tindale-Oliver and Associates rudy.umbs@wi.rr.com 202-365-3285
104 | James Vest Ilinois State Police vestjam@isp.state.il.us 618-346-3620
105 | Craig Virgin Front Runner Inc. csvirgin@aol.com 618-537-9500
106 | Kevin Volker Illinois State Police kevin_volker@isp.state.il.us 217-786-7119
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107 | Riyad Wahab Ilinois Department of Transportation riyad.wahab@illinois.gov 217-558-1793
108 | Mathew Warren Oklahoma Department of Transportation pmcelroy@odot.org 405-521-2862
109 | Christopher | Waterfield Ohio Department of Transportation christopher.waterfield@dot.state.oh.us 419-373-4484
110 | Christopher | Watson Ilinois State Police christopher_watson@isp.state.il.us 618-542-1111
111 | Daniel Waugh Rhode Island Department of Transportation daniel.waugh@dot.ri.gov 401-345-7562
112 | Aaron Weatherholt Illinois Department of Transportation Aaron.Weatherholt@illinois.gov 618-542-1111
113 | Brian Webb West Virginia Division of Highway Brian.P.Webb@wv.gov 304-528-5625
114 | John Wedmore Illinois Department of Transportation john.wedmore@illinois.gov 618-346-3206
115 | Roger Wentz American Traffic Safety Services Association roger.wentz@atssa.com 540-368-1701
116 | James Wessel Illinois Department of Transportation James.Wessel@illinois.gov 618-346-3273
117 | Daniel Williams Illinois State Police willdan@isp.state.il.us 309-383-2133
118 | Michael Williamson Southern Illinois University Edwardsville micwill@siue.edu 217-343-7512
119 | Brian Windle Illinois State Police windleb@isp.state.il.us 847-561-9720
120 | Huaguo Zhou Auburn University Hhz0001@auburn.edu 334-844-1239
121 | Gary Sims Illinois Department of Transportation Gary.Sims@Illinois.gov 217-251-4859
122 | Juan Pava Ilinois Department of Transportation juan.pava@illinois.gov 217-782-0551
123 | Steve Ratke Federal Highway Administration stephen.ratke@dot.gov 512-536-5900
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