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FOREWORD

This National Evaluation of the FY 2003 Earmarked ITt&gnation Project: Southern

Wyoming, 1-80 Dynamic Message Signs Phase |l Etialu&eportpresents the pre-deployment
data collected for the period of January 1, 1998ugh December 31, 2005. This report provides
a detailed description of the “before” deploymeygtem performance in terms of crashes,
incident response times, road closures, trafficna, and road and weather conditions being
investigated for the safety and mobility portiorishee evaluation.

The Southern Wyoming, 1-80 Dynamic Message Sigi&®(DMS) project is an effort led by
WYDOT to improve the safety, mobility, and travesatisfaction along the I-80 Summit
Corridor between Cheyenne and Laramie. The prajeclves the deployment of ITS devices
(DMS, speed sensors, blank-out signs, Highway AdyiRadio, Environmental Sensor Stations
(ESS), and Closed-Circuit Television (CCTV) camgystems) and the associated
communications infrastructure necessary to opéhatse devices.

The purpose of this report is to present the ppegenent system performance conditions in
terms of the “Before” data measures (crashes, emticesponse times, road closures, traffic
volume). In addition, this report also providessk mssessment on the potential for a successful
Phase Ill evaluation effort considering the progi@s of the Phase Il Evaluation and the
potential to capture the data and Lessons Leaewdred to successfully complete Phase IlI of
the Evaluation.

This document does not supersede an earlier repdhte subject.



NOTICE

This document is disseminated under the sponsoddhie U.S. Department of Transportatid
in the interest of information exchange. The U.8v&nment assumes no liability for the usg
the information contained in this document. Thizort does not constitute a standard,
specification, or regulation.

The U.S. Government does not endorse products pufaeturers. Trademarks or
manufacturers' names appear in this report onlgilmecthey are considered essential to the
objective of the document.
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Executive Summary

This Phase Il Evaluation Report presents the bes€lbefore” deployment) results for the
national study of th&outhern Wyoming 1-80 Dynamic Message Signs (IH8&project. This
evaluation is being conducted in conjunction wita Federal Highway Administration’s

(FHWA) Integrated Intelligent Transportation Sysge(TS) Deployment Program. Interstate-80
(I-80) is a critical transportation corridor, natlp within Wyoming, but also regionally and
nationally. I-80 provides for major freight moveni&etween the middle and western portions of
the United States. Along 1-80 in southern Wyomingftfic travels through high mountain passes
that are often closed due to weather and weatheteceincidents. Over the 5-year period from
1998 to 2002, there have been 76 road closureghich at least 26 were due to vehicle crashes.
The evaluation of the 1-80 DMS project will focus the summit corridor portion of I-80

between Laramie and Cheyenne, which is in the sagttportion of the State of Wyoming.

The I-80 DMS project evaluation consists of a staflgystem impacts, development of lessons
learned, and documentation of best practices. ¥$term impact study will measure or confirm

the expected outcomes of the system in terms efysahobility, and customer satisfaction. The
lessons learned that are produced will be basetaixeholder experiences and are intended to be
useful for other agencies developing a similaresyst

To investigate the extent to which the project g@k met and to document best practices in
deploying and operating such systems, the UnitateSDepartment of Transportation (USDOT)
contracted to conduct an independent evaluatidheof-80 DMS project. Table 1 presents an
overview of the evaluation approach, including lilgpothesis (key or non-key), measures of
effectiveness (MOE), data sources, and planneysasl

This Phase Il Report builds upon th&0 Dynamic Message Signs Final Detailed Test Pan
providing a detailed description of the Before dgptent system performance of I-80 between
Cheyenne and Laramie, Wyoming in terms of crashegjent response times, road closures,
traffic volume, and road and weather conditionmgenvestigated for the safety and mobility
portions of the evaluation.

Through the cooperative efforts of the WYDOT [-8MB Project Program Manager and
WYDOT staff in support of the evaluation, the PhAsvaluation resulted in the collection and
analysis of high-quality baseline crash, incidesponse time, road closure, and traffic volume
data. The crash data from January 1999 throughrbleee2005 were well documented and
produced a wealth of information about the factarsather, road, first harmful event, human
factors), locations, and driver characteristicatesd to 2,019 crashes. Incident notification and
response times were available for over 95 and 8Zepeof the crashes (respectively) and
provided a good baseline measure for comparisen ¢ deployment. The road closure data,
which spanned seven calendar years, was conveaiedhiard copies of Dispatcher logs into an
electronic database by WYDOT and produced insigfiat the cause, direction, frequency, and
duration of I-80 closures. Traffic count data, whincluded counts by day, and vehicle class,
also yielded valuable information regarding traffaume patterns by year, direction of travel,
season, and month in support of current and flgnedyses.
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This document provides the following:

» Section lpresents the Introduction, Background, and Prol8¢éstement relating to this
Phase Il Evaluation Report.

* Section 2provides an Overview of the Evaluation and desesrihe Evaluation
Objectives.

» Section 3outlines the System Performance Data, which desstihe pre-deployment
conditions and post-deployment analyses.

» Section 4provides a Risk Assessment, including the Evalualieam’s assessment of
project completion risk and ability to obtain systenpact data.

» Section 5presents the Conclusions.
In conclusion, it is recommended that the evalmationtinue into Phase 11l to allow the

collection of after deployment data and complegeabsessment of system impacts, development
of lessons learned, and best practices.
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Table 1. Evaluation Approach Overview
&7 Hypothesis MOE Data Sources Analysis
(Yes/No) yp y

Yes The project will Vehicle Speed Speed sensor data, Comparison of vehicle
effectively reduce (mean and standard | DMS logs, RWIS speeds upstream/
traffic speeds and deviation), DMS data, and Dispatcher | downstream of the DMS
variability in Messages, Road logs. by time of day
response to Weather Information (TOD)/time of year
deteriorated roadway Systems (RWIS) data|, (TOY), weather, road,
conditions (e.g., Dispatcher and DMS message
during incidents, Entries/Notes. (MSG) conditions.
inclement weather,
etc.).

Yes The project will Operations, Interviews with Analysis of operations,
increase the ability | maintenance, operations, maintenance, and law
of operations, law enforcement maintenance, and enforcement perception
maintenance, and perceptions. law enforcement of ability to detect
law enforcement to perceptions, changes in weather,
obtain useful and comments. traffic conditions, and
weather, road road surface conditions.
surface, or traffic
condition
information on 1-80
between Cheyenne
and Laramie.

No The project will Crashes, fatal crashesg,Corridor crash data, Before and after
result in a reduction | and injury crashes. | traffic counts/volume | comparison of crashes,
in the overall rate by vehicle type, DMS | fatal crashes, and injury
of crashes, fatalities, logs, RWIS data, crashes by TOD/TOY,
and injuries. Dispatcher logs. weather, road, and DMS

MSG conditions.
No The project will Incident response Corridor crash data, Before/after comparison

increase the ability
of both public and
private entities in
the transportation
community to
respond to changes
in weather, road, ang
traffic conditions in
an effective manner.

times for changes in
weather, road, and
traffic conditions.

Operations,
maintenance,
law enforcement
perceptions.

Traveling public
perceptions.

traffic counts/volume
by vehicle type,
Dispatcher logs,

DMS logs, RWIS data,
Cheyenne to Laramie
travel times.

Operations,
maintenance,
law enforcement
perceptions, and
comments from
interviews.

Local Traveler
Surveys, focus groups.

of incident response
times for crashes, road
closures, and travel
advisories.

Analysis of operations,
maintenance, and law
enforcement perceptions.

Analysis of periodic
surveys via E-mail/
phone, focus group
meetings.
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X Hypothesis MOE Data Sources Analysis
(Yes/No) yp y

No The project will Number of road DMS logs, RWIS data,| Before/after comparison
result in a reduction | closures, duration Dispatcher logs. normalized for weather
in the overall number of road closure. events.
and duration of road
closures.

Yes The automated road| Operations, Operations, Analysis of operations,
closure system will | maintenance, maintenance, maintenance, law
be perceived as law enforcement law enforcement enforcement perceptions.
useful in closing perceptions. perceptions and
and/or re-opening comments from
roadways. interviews.

Yes The traveling public | Random traveler Intercept surveys of Analysis of random
will be able to easily | perceptions. travelers at rest stops, | traveler intercept
understand the DMS logs, RWIS data,| surveys, local traveler
messages and Dispatcher logs, and | surveys, and focus grou
advisories enabled Cheyenne/Laramie meetings.
by the deployment travel times.
of the project, and - .

; : Local traveler panel | Periodic surveys via

will act upon this ; )
information to effect | PErceptions. E-mail phone, an(_:i
safer travel. focus group meetings.

No The project will be | Local traveler panel | Periodic surveys via | Analysis of local traveler

perceived as useful
to assist local
travelers in making
go/no go travel
decisions.

perceptions.

E-mail/phone, and
focus group meetings.

surveys and focus groug
meetings.
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1 INTRODUCTION

The Intelligent Transportation Systems (ITS) in&gm component of the Federal Highway
Administration’s (FHWA) ITS Deployment Program isibg conducted to accelerate the
integration and interoperability of ITS in metropah and statewide settings. Projects approved
for funding have been assessed as supporting fr@wements of transportation efficiency,
promoting safety, increasing traffic flow, reduciagpissions, improving traveler information,
enhancing alternative transportation modes, bugldin existing ITS projects, and promoting
tourism. From the population of ITS Integration gham projects earmarked for Fiscal Year
(FY) 2003, a small number of projects have beeecsetl as candidates for national evaluation.
The Southern Wyoming, I-80 Dynamic Message Sigi#)(DMS) project is one such project.

An Evaluation Team, under direction from the U.8&pBrtment of Transportation (USDOT) ITS
Joint Program Office (JPO), was selected to condunztional evaluation of the 1-80 DMS
project. The following four areas are being invgated for this evaluation:

» Safety Impacts.

* Mobility Impacts.

» Customer Satisfaction.
* Lessons Learned.

The purpose of this evaluation has been to determhrether the safety, mobility, and customer
satisfaction goals are met, and to develop a desebns learned to assist others who may be
considering similar deployments. A descriptiontod hational evaluation was presented in the
document titledNational Evaluation of the FY 2003 Earmarked IT&gmation Project:
Southern Wyoming, I-80 Dynamic Message Signs EtiafuBlan The subsequent document
titled: National Evaluation of the FY 2003 Earmarked IT&dnation Project: Southern
Wyoming, 1-80 Dynamic Message Signs Final Detallest Plancomplemented the Evaluation
Plan by providing a detailed description of how fiker areas would be investigated for this
evaluation. This Phase Il Evaluation Report prosidelescription of the pre-deployment or
“before” system performance conditions in termsrakhes, incident response times, road
closures, and traffic volume on I-80 between Chagesnd Laramie, Wyoming. In addition, this
report also provides a risk assessment on theHiked of a successful Phase Il evaluation.

1.1 Background

Wyoming is the ninth largest state in the Unitedt& covering 97,814 square miles. One of
three states bounded by straight lines, the disténeen the north border to the south border is
276 miles (444 km) and 375 miles (603 km) fromehst to west bordér.The State is located

in the Rocky Mountain portion of the western Unifgdtes with the Continental Divide passing
from the northwest to the south central bordeu&gdéad between Colorado and Montana where
the Great Plains meets the Rocky Mountains, thiee 8a great plateau broken by a number of

'About Wyoming, A Narrative About WyomiSgate of Wyoming Website, last accessed Nove@be2006:
<http://wyoming.gov/general/narrative.asp
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mountain range$As such, Wyoming has the second highest meant&eva the United States
at 6,700 feet above sea level.

The climate is semiarid, but because of the togagcal diversity, it is also varied. Annual
precipitation varies from as little as 5 inchesisomuch as 45 inches a year. In winter, Wyoming
is often beneath the jet stream, or north of gutleng in frequent strong winds, blasts of arctic
air, and precipitation. In the summer, a typicaj dall start out bright and sunny, and around
noon, clouds will appear on the western horizothwiunderheads developing by mid-
afternoon. Scattered, isolated thundershowersdetlkhe landscape in late afternoon and early
evening. Some storms can be severe and produce stinds and hafl.

Cheyenne (the State Capital) and Laramie are ttesvga cities for visitors entering the State
from the southeast on I-80. The prairies of sowgh@&yoming support farming and ranching,
where herds of cattle and sheep and vast stretélveseat fields populate the landscape. The
plains give rise to mountain ranges, where the ¢88 through the Laramie Mountains and the
Medicine Bow Range (known locally as “the Snowy geif). The mountainous corridors can
be difficult to travel, especially during adverseather conditions that produce precipitation,
blowing snow, and high winds that impact travekgfiesy and challenge road maintenance
operations.

1.2 Statement of the Problem

The 1-80 is a critical transportation corridor, oty within Wyoming, but also regionally and
nationally. The I-80 corridor provides for majoeifght movement between the middle and
western portions of the United States. Along H88authern Wyoming, traffic travels through
high mountain passes that are often closed due#&ther and weather-related incidents. Over
the 5-year period from 1998 to 2002, there have f&eroad closures, of which at least 26 were
due to vehicle crashes.

Due to the high incidence of crashes on 1-80 betweie posts 325 and 335 (known locally as
“the Summit”), the Wyoming Department of Transpbda (WYDOT), in conjunction with the
FHWA and Tabler & Associates, conducted a safefyrawement studyfor the Transportation
Commission of Wyoming. This Summit Corridor, thglest elevation along the entire length of
I-80, often experiences intensely hazardous roathee conditions, including wind speeds
exceeding 60 mph, snow, ice, and fog. The studgstigated crashes occurring from January
1996 through August 2001 to identify the contribgtfactors and recommend safety
improvements that could reduce crash incidencerdag conditions were reported for 74
percent of all crashes and blowing snow was idiedti&s the main cause of icy roads.

“About Wyoming, A Narrative About WyomiSgate of Wyoming Website, last accessed Nove@be2006:
<http://wyoming.gov/general/narrative.asp

3U.S. Department of the Interior, U.S. Geologicah®y.

“Wyoming's Weather & Climat&Vyoming Travel & Tourism Website, last accessed@mber 20, 2006:
<http://www.wyomingtourism.ors.

*Ibid.

®Safety Improvement Study: Interstate-80 Mile 325-p8epared by Tabler & Associates for the Transgiimm
Commission of Wyoming, July 31, 2002.
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Based on the analyses and field observations afle¢ysmprovement objectives included:
immediate detection of changes in weather, roattaffic conditions requiring maintenance or
traffic control response; reduction in traffic sgegreduction in blowing snow; and
improvements in roadway delineation. The 1-80 DM§jgct is a part of this mitigation effort
that also includes non-ITS, but equally effectisusons such as snow fencing and
improvements to roadway delineation.

In addition, WYDOT is exploring the implementatiohadvisory (possibly enforceable) speed
limits along the Summit Corridor based on weathaad, and/or traffic conditions to determine
if speed advisories are sufficient to get the dtsvattention and reduce vehicle speeds.

1.3 1-80 DMS Project Status

The I-80 DMS project is a rural infrastructure dghent of ITS devices that will be integrated
with existing WYDOT transportation management systeThe integrated systems will be used
by WYDOT to provide credible and consistent infotima and support maintenance and
operational requirements such as implementing ctzglires (and possibly variable speed limits)
in the Summit Corridor. WYDOT has conducted th@®IEBMS project in conjunction with two
other stakeholders: the Wyoming State Highway P&ty SHP) and the Wyoming Office of
Homeland Security, Department of Criminal Invediga

The ITS devices already deployed for this projectude DMS, speed sensors, blank-out signs,
Highway Advisory Radio (HAR), Environmental Sen&tations (ESS), and Closed-Circuit
Television (CCTV) camera systems, and the assac@mmunications infrastructure necessary
to monitor and operate the devices. The ITS dewogsring the Summit Corridor are currently
in use by WYDOT Dispatchers in the WYDOT DistricDispatch Center in Laramie. The
Dispatchers can monitor the traffic, road, and Wweatonditions on I-80 between Cheyenne and
Laramie using the ESS information and CCTV. Thgpatichers can provide information to
travelers using the blank-out signs, HAR system, DDV website, and broadcast media. Since
the DMS and roadside speed sensors are relatieahadditions, the utilization of these
components are currently being tested and refifBadOctober 2007, WYDOT anticipates the
system will be operational after completing two keestones: (1) identifying and having
available a set of DMS messages ready for impleimgitMS winter traveler advisories; and

(2) installation of software to automate the cdltat of vehicle speeds from the roadside
detectors.

The map in Source: Ba&@p from the U.S. Geological Survey. Overlay gragics by the Wyoming Department of
Transportation

Figure 1 shows the portion of the I-80 across seathVyoming under evaluation (demarcated
in red), along with the 1-80 DMS project instrumatnin for the Summit Corridor between
Cheyenne and Laramie.
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Figure 1. Map of 1-80 through Southern Wyoming.
1.4 Document Overview

This Phase Il Report provides the following remagnelements:

* An overview of the evaluation strategy and methodias.

» Description of the “before” and “after” deploymeddta.

* Analyses of “before” deployment crash, incidentification/response time, road closure,
and traffic volume data.

» Description of “after” deployment analyses for “bef” and “after” comparisons.

* Risk assessment of the I-80 DMS project and evialiat

* Conclusions.
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2 OVERVIEW OF THE EVALUATION

A structured approach was used in developing thbadelogy for evaluating the 1-80 DMS
project. Project documents (Earmark funds appbeatvVYDOT-sponsored research reports,
maps, etc.); site visits and meetings; and follgndiscussions with project management and
staff were used to develop the Evaluation Plan.[#@&Dynamic Message Signs Final
Evaluation Planprovided a roadmap for the evaluation and buitirupoth the Evaluation
Team’s initial technical proposal and preliminasg@ssment of available data. After review and
approval of the Evaluation Plan, a Detailed TeanPtheSouthern Wyoming, I-80 Dynamic
Message Signs Final Detailed Test Plaas developed to provide a more detailed desoripif
the evaluation methodology, schedule, reportingiregqnents, organization, and staffing.

In general, the I-80 DMS project evaluation corssadta study of system impacts and the
development of lessons learned. The system impady sneasured or confirmed the expected
outcomes of the system in terms of the safety, htplband customer satisfaction impacts. The
lessons learned have been based on the stakehelxigesiences, and are intended to be useful
for other agencies in developing a similar systensummary, the intent of the evaluation has
been to:

* Examine the project’'s impact on managing vehickesis, on reducing the number of
crashes and delays, and on contributing to moee&ie road closure decisions.

» Gain insight into road closure decisions and besttces in the use of the automated
road closure system through case study intervidwperations, maintenance, and law
enforcement personnel.

* Investigate traveler perceptions and satisfactiah thie deployment of the project
through traveler surveys.

* Document lessons learned and investigate bestgeactlated to traveler advisory
message sets in a rural environment.

Table 2 provides an overview of the evaluation apph, including the hypothesis (key or non-
key), measures of effectiveness (MOE), data souetesplanned analyses.
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Table 2. Evaluation Approach Overview
&7 Hypothesis MOE Data Sources Analysis
(Yes/No) yp y

Yes The project will Vehicle Speed Speed sensor data, Comparison of vehicle
effectively reduce (mean and standard | DMS logs, RWIS speeds upstream/
traffic speeds and deviation), DMS data, and Dispatcher | downstream of the DMS
variability in Messages, Road logs. by time of day
response to Weather Information (TOD)/time of year
deteriorated roadway Systems (RWIS) data|, (TOY), weather, road,
conditions (e.g., Dispatcher and DMS message
during incidents, Entries/Notes. (MSG) conditions.
inclement weather,
etc.).

Yes The project will Operations, Interviews with Analysis of operations,
increase the ability | maintenance, operations, maintenance, and law
of operations, law enforcement maintenance, and enforcement perception
maintenance, and perceptions. law enforcement of ability to detect
law enforcement to perceptions, changes in weather,
obtain useful and comments. traffic conditions, and
weather, road road surface conditions.
surface, or traffic
condition
information on 1-80
between Cheyenne
and Laramie.

No The project will Crashes, fatal crashesg,Corridor crash data, Before and after
result in a reduction | and injury crashes. | traffic counts/volume | comparison of crashes,
in the overall rate by vehicle type, DMS | fatal crashes, and injury
of crashes, fatalities, logs, RWIS data, crashes by TOD/TOY,
and injuries. Dispatcher logs. weather, road, and DMS

MSG conditions.
No The project will Incident response Corridor crash data, Before/after comparison

increase the ability
of both public and
private entities in
the transportation
community to
respond to changes
in weather, road, ang
traffic conditions in
an effective manner.

times for changes in
weather, road, and
traffic conditions.

Operations,
maintenance,
law enforcement
perceptions.

Traveling public
perceptions.

traffic counts/volume
by vehicle type,
Dispatcher logs,

DMS logs, RWIS data,
Cheyenne to Laramie
travel times.

Operations,
maintenance,
law enforcement
perceptions, and
comments from
interviews.

Local Traveler
Surveys, focus groups.

of incident response
times for crashes, road
closures, and travel
advisories.

Analysis of operations,
maintenance, and law
enforcement perceptions.

Analysis of periodic
surveys via E-mail/
phone, focus group
meetings.

10
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(Ylfa?/ll’\l?o) Hypothesis MOE Data Sources Analysis

No The project will Number of road DMS logs, RWIS data,| Before/after comparison
result in a reduction | closures, duration Dispatcher logs. normalized for weather
in the overall number of road closure. events.
and duration of road
closures.

Yes The automated road| Operations, Operations, Analysis of operations,
closure system will | maintenance, maintenance, maintenance, law
be perceived as law enforcement law enforcement enforcement perceptions.
useful in closing perceptions. perceptions and
and/or re-opening comments from
roadways. interviews.

Yes The traveling public | Random traveler Intercept surveys of Analysis of random
will be able to easily | perceptions. travelers at rest stops, | traveler intercept
understand the DMS logs, RWIS data,| surveys, local traveler
messages and Dispatcher logs, and | surveys, and focus group
advisories enabled Cheyenne/Laramie meetings.
by the deployment travel times.
of the project, and - .

; : Local traveler panel | Periodic surveys via
will act upon this ; )
information to effect | PErceptions. E-mail phone, an(_:i
safer travel. focus group meetings.

No The project will be | Local traveler panel | Periodic surveys via | Analysis of local traveler|
perceived as useful | perceptions. E-mail/phone, and surveys and focus groug
to assist local focus group meetings. | meetings.
travelers in making
go/no go travel
decisions.

The following sections provide a description of &waluation objectives, approach, and study
areas.

2.1 Evaluation Objectives

The project objectives listed in Table 3 were ttagtsg point for developing the evaluation
objectives, study areas, and hypotheses. Usingrtject objectives, a series of hypotheses were
developed and shared with the WYDOT stakeholdettseaKick-Off Meeting held on August

25, 2006. Based on the discussions with WYDOT, @y hypotheses and four additional
hypotheses of interest were proposed for investigal he key hypotheses were those related to
changes in traffic speeds resulting from DMS adwesp the understandability of messages and
advisories, the ability to obtain useful weathead, or traffic information, and the usefulness of
the automated road closure system.

Table 3 shows the relationship of hypotheses (kelyreon-key) to the Project Goals and
Objectives.

11
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Table 3. Project Goals, Objectives, and Related Hyptheses
Goal Area Project Objective N Hypothesis
(Yes/No)
Use DMS, HAR, and other traveler Yes The project will effectively reduce
information resources to reduce speeds under traffic speeds and variability in
denigrated roadway conditions and even response to deteriorated roadway
allow travelers to defer unsafe trips entirely. conditions (e.g., during incidents,
inclement weather, etc.).
Increase ability to obtain useful information Yes The project will increase the ability
Safety concerning weather, road surface, or traffig of operations, maintenance, and law
conditions on 1-80 between Cheyenne and enforcement to obtain useful weather
Laramie. road surface, or traffic condition
informationon 1-80 between Cheyenne
and Laramie.
Reduce the overall rate of crashes, fatalities, No The project will result in a reduction i
and injuries. the overall rate of crashes, fatalities,
and injuries.
Increase the ability of both public and private  No The project will increase the ability of
entities in the transportation community to both public and private entities in the
respond to changes in weather, road, and transportation community to respond fo
- traffic conditions in an effective manner. changes in weather, road, and traffic
Mobility conditions in an effective manner.
Reduce the overall number and duration of No The project will result in a reduction in
road closures. the overall number and duration of ropd
closures.
Implement an automated road closure system Yes The automated road closure system
that will be useful to WYDOT. will be perceived as useful in closing
and/or re-opening roadways.
Provide credible, consistent, and useful Yes The traveling public will be able to
messages and advisories that the traveling easily understand the messages and
Customer | public will be able to easily understand and advisories enabled by the deployment
Satisfaction | will act upon to achieve safer travel. of the project and will act upon this
information to effect safer travel.
Implement a project that will assist local No The project will be perceived as usefil

travelers in making go/no go travel decisions.

to assist local travelers in making go/po
go travel decisions.

2.2 Evaluation Methodology

The evaluation consists of four areas of study lmtivthe first three, the Safety, Mobility, and
Customer Satisfaction study areas are based dprtect Goals and Objectives. The Lessons
Learned study area seeks to describe any lessam&tband best practices with respect to the
implementation, operations, and maintenance optbgect. The following sections provide a
summary description of the approach and data ¢amlleactivities for each of these four study
areas. Additional details about the study areasediound in th&outhern Wyoming 1-80
Dynamic Message Signs Final Detailed Test Plan

12
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2.2.1 Safety Study

The Safety Study investigates the safety impacteef-80 DMS project along the Summit
Corridor in terms of vehicle speeds, crash rated the ability to obtain useful weather, road,
and traffic information.

This study utilizes three types of measures ofcéiffeness to achieve the objectives: 1) vehicle
speeds; 2) operations, maintenance, and law emh@mteperceptions; and 3) 1-80 Summit
Corridor crashes. Table 4 shows the hypotheses, M@ sources, and analysis methods used
for the Safety Study. The data collection actititlythe Safety Study involves collecting

sufficient data to measure the project’'s impactsamncle speeds, perceptions, and crashes. The
data to be collected includes vehicle speeds, DdS, IRWIS data, dispatcher logs, interviews
with operations, maintenance, law enforcement perslp crash data, and traffic

counts/volumes.

Table 4. Safety Study: Evaluation Approach

(Yﬁ?/llzl)o‘ Hypothesis MOE Data Sources Analysis

Yes The project will Vehicle Speed Speed sensor data, DMSComparison of vehicle
effectively reduce (mean and standardlogs, RWIS data, and | speeds upstream and
traffic speeds and deviation), DMS Dispatcher logs. downstream of the DMS
variability in response | Messages, RWIS by TOD/TQY, weather,
to deteriorated roadway data, Dispatcher road, and DMS MSG
conditions (e.g., during| Entries/Notes. conditions.
incidents, inclement
weather, etc.).

Yes The project will Operations, Interviews with Analysis of operations,
increase the ability maintenance, law | operations, maintenance,maintenance, and law
of operations, enforcement and law enforcement enforcement perception
maintenance, and law | perceptions. perceptions, and of ability to detect
enforcement to obtain comments. changes in weather,
useful weather, road traffic conditions, and
surface, or traffic road surface conditions.
condition information
on 1-80 between
Cheyenne and Laramie.

No The project will result | Crashes, fatal Corridor crash data, Before and after
in a reduction in the crashes, and traffic counts/volume by| comparison of crashes,
overall rate of crashes,| injury crashes. vehicle type, DMS logs,| fatal crashes, and injury
fatalities, and injuries. RWIS data, Dispatcher | crashes by TOD/TOY,

logs. weather, road, and DMS
MSG conditions.

2.2.2 Mobility Study

The Mobility Study examines the ability of both fiakand private entities to respond to changes
in weather, road, and traffic conditions, and itigage whether or not there is a reduction in the

overall number and duration of road closures.

13
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The Mobility Study utilizes four types of measucgeffectiveness to achieve the objectives
regarding: 1) incident response times; 2) operatioraintenance, and law enforcement
perceptions; 3) local traveler perceptions; anthd)number and duration of road closures. Table
5 summarizes the hypotheses, MOE, data sourcesratygsis methods used for the Mobility
Study.

The ability of the public and private entities &spond to changes in weather, road, and traffic
conditions will be examined by collecting incideasponse times for crashes, road closures, and
travel advisories; interviews with operations, ntanmance, and law enforcement personnel; and
traveler surveys and focus groups for local travedzceptions. To explore the reduction in the
overall number and duration of road closures, tivalmer and duration of road closures will be
examined by collecting and analyzing the DMS |d®)#/IS data, and Dispatcher logs.

Table 5. Mobility Study: Evaluation Approach

Key? . .
(Yes/No! Hypothesis MOE Data Sources Analysis
No The project will Incident response | Corridor crash data, Before/after comparison
increase the ability times for changes | traffic counts/volume by | of incident response
of both public and in weather, road, | vehicle type, Dispatcher| times for crashes, road
private entities in and traffic logs, DMS logs, RWIS | closures, and travel
the transportation conditions. data, Cheyenne to advisories.
community to respond Laramie travel times.
to changes in yveather Operations, Operations, maintenance,Analysis of operations,
road, and traffic . :

" . maintenance, law enforcement maintenance, law
conditions in an law enforcement ercepti d f t tiong
effective manner. : p ptions an enforcement perceptiong.

perceptions. comments from
interviews.
Traveling public Local Traveler Surveys | Analysis of periodic
perceptions. and Focus Groups. surveys via E-mail/
phone, focus group
meetings.
No The project will result | Number of road DMS logs, RWIS data, | Before/after comparison
in a reduction in the | closures, duration | and Dispatcher logs.
overall number and of road closure.
duration of road
closures.

The data collection activity for the Mobility Studyolves collecting data to assess the project’s
impact on: (1) the ability to respond to changew@ather, road, and traffic conditions and (2)
road closures. The data needed for these invastiganclude: crash data; traffic counts; DMS
message logs; Dispatcher logs; weather data; apesamaintenance, and law enforcement
perceptions; local traveler surveys; and localdlavfocus group comments.

The crash data, traffic counts, DMS message loggdicher logs, weather data, and operations,
maintenance, and law enforcement perceptions éoMbbility Study come from the same
sources as mentioned in the Safety Study, andfaiabeth studies will be collected

concurrently.

14
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2.2.3 Customer Satisfaction Study

The Customer Satisfaction Study investigates: €t¢gptions and attitudes of
operations/maintenance/law enforcement personrikltive automated road closure system; (2)
perceptions and behaviors of the traveling puliious the DMS messages and advisories; and
(3) the perceptions of credibility, consistencyl aisefulness of the project to assist local
travelers in making go/no go travel decisions.

This study utilizes three types of measures ofctiffeness to achieve the objectives: 1)
Operations, maintenance, and law enforcement pgoosp 2) random traveler perceptions; and
3) local traveler perceptions. Table 6 shows thaolthyeses, MOE, data sources, and analysis
methods. Interviews will be conducted to invesggaperations, maintenance, and law
enforcement insights into the automated road ciosystem. Intercept surveys of random
travelers to investigate the insights of the trangepublic will be conducted at the 1-80 summit
corridor rest stops. In addition, a panel of Iacavelers (i.e., travelers who regularly travelee t
Summit Corridor between Cheyenne and Laramie)lvelestablished and periodic surveys and
focus group meetings will be used to obtain thencpptions and self-reported changes in travel
behaviors.

WYDOT has expressed an interest in using the fgoosps to test different DMS, 511, and
HAR messages to determine traveler responses oinitherstandability and self-reported
behavioral changes. The Evaluation Team will woithwWYDOT to assist in the investigation
of alternative message sets.

Table 6. Customer Satisfaction: Evaluation Approach

Key? . .
(Yes/No) Hypothesis MOE Data Sources Analysis

Yes The automated road | Operations, Operations, Analysis of operations,
closure system will | maintenance, and maintenance, and maintenance, law
be perceived as law enforcement law enforcement enforcement perceptions|.
useful in closing perceptions. perceptions and
and/or re-opening comments from
roadways. interviews.

Yes The local traveling Random traveler Intercept surveys of Analysis of random local
public will be able to | perceptions. travelers at rest stops, | traveler intercept surveys,
easily understand the DMS logs, RWIS data,| local traveler surveys,
messages and Dispatcher logs, and focus group
advisories enabled b Cheyenne/Laramie meetings.
the deployment of the travel times.
project, and will act - .
upon this information Local trgveler panel Perlomc surveys via
to effect safer travel. | PErceptions. E-mail/phone, and

focus group meetings.

15



Southern Wyoming |-80 Dynamic Message Signs Phase || Evaluation Report April 13, 2007

Key? . .
(Yes/No) Hypothesis MOE Data Sources Analysis
No The project will be Local traveler panel | Periodic surveys via | Analysis of local traveler
perceived as crediblg, perceptions. E-mail/phone and surveys and focus group
consistent, and useful focus group meetings. | meetings.

to assist local
travelers in making
go/no go travel
decisions.

The data collection activities for the CustomerisSattion study will collect interviews and
survey data to assess the project’s impact onetepved usefulness and satisfaction with
closing and re-opening the 1-80 Summit Corridordway using the automated road closure
system; 2) traveling public perceptions about thdSOmessages and advisories; and 3) assisting
local travelers in making go/no go travel decisiorise data collection activities involve
collecting information from operations, maintenarened law enforcement personnel interviews;
random traveler surveys; and local traveler surveys

2.2.4 Lessons Learned

The Lessons Learned effort documents experienaksiagygestions that may be useful to other
stakeholders and will be derived from the projeéaksholders’ planning and implementation
experiences.

While documenting Lessons Learned, the EvaluatesnT will seek answers to general
guestions such as: “What was done right?”; “Whatild@ne do differently?”; “How could one
be more effective in the future?”; and “What expede (“lesson learned”) would one pass on to
his or her peers?” Some of the specific questiongessons included:

* What are some best practices in the use of an a¢ahnoad closure system?
* Does the 511 system reduce the workload on opes#ind maintenance staff?

* What are the most effective sets for DMS adviso&dd, and HAR?

- How do you warn people of conditions miles ahead?
- Do the needs and perceptions of CVO differ fromrajmes of passenger vehicles?

= |f so, how?
- Is the posting of travel times relevant in ruraldbons?
* What is the value of CCTV cameras?
» Can speed advisories or variable speed limits altiads to remain open longer?
* How to determine safe vehicle speeds.
* How to operate the various elements of the systeamiintegrated, effective fashion.

* What infrastructure do you need to support effectige of variable message signs and
DMS?

- What is the required sign spacing?

16
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* How effective are DMS advisories versus Variable&pLimit (VSL)?

» Can we actually cause motorists to defer tripsroyigding more detailed weather
information?

The ITS Lessons Learned Web Page on the ITS JPGiwelill be used as a reference for
additional guidance in documenting and formattimg lessons learned. Potential focus areas for
lessons learned will include those identified irblEar.

Table 7. Lessons Learned Categories and Subcategesi

Lesson Category

Subcategories

-
s o
L

Management & Operations

Operations

Maintenance

System Data & Storage

Evaluation & Performance Measurement
M&O Tools & Models

ol

- - .
Policy & Planning

Policy

Planning

Architecture
Programming (TIP / SIP)
Planning Tools & Models

-,

Design & Deployment

Project Management
Requirements & Design
Standards & Interoperability
Implementation

Quality Assurance & Testing
Design Tools & Models

Leadership & Partnership

Leaders & Champions

Partnerships & Agreements

Awareness & Outreach

Media Coordination

Organizational Management & Structure

$

Funding

Federal

State

Regional & Local
Private

Innovative Financing

T

Technical Integration

Functional
Jurisdictional
Legacy Systems

Work Allocation
Method of Award
Contract Form Contract Type

'ITS Lessons Learned Website resource last acc€ssetier 23, 2006 at:hitp://www.itslessons.its.dot.gov/
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Legal Issues Rules & Regulations

Disputes & Claims

Lesson Category Subcategories
Procurement e Terms & Conditions
* Intellectual Property
% «  Liability
e  Privacy Labor

Personnel Management
Recruiting

Retention & Turnover
Training

-

Human Resources

The majority of the data collection activities tbe development of lessons learned will occur
during the course of the discussions and intervieils WYDOT, WYSHP, and travelers. The
Evaluation Team anticipates that a few additiomaiference calls or meetings may be required
to clarify and refine the lessons.

2.3 Evaluation Data

The evaluation of the Safety, Mobility, Custometi§action, and Lessons Learned study areas
requires the collection of data. Some data, thslCReports, Incident Notification and Response
Times, Road Closures, Traffic Counts, and WeathdrRoad Conditions will be collected both
before and after deployment. Other data, the SBeedor, DMS Messages, Surveys, Focus
Groups, and Interviews, will only be collected aftee project has been deployed. The data that
will be collected and the data collection time pds (before or after deployment) are shown in
Table 8.

For this Phase Il Evaluation Report, descriptiatistical analyses of the “before” deployment
data is presented in section 3.1, Pre-Deploymentfions.

Table 8. Evaluation Data Collection Time Periods

Data Collection Time Period
Data Before Deployment After Deployment
Crash Reports X X
Incident Notification and Response Times X X
Road Closures X X
Traffic Counts X X
Weather and Road Condition X X
Speed Sensor Data X
DMS Messages X
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Data Collection Time Period

Data Before Deployment After Deployment
Local Traveler Panel Surveys X
Local Traveler Panel Focus Groups X
Random Traveler Intercept Surveys X
Operations, Maintenance, Law Enforcement X
Interviews T

19
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3 SYSTEM PERFORMANCE DATA

3.1 Pre-Deployment Conditions

The following sections describe the crash, weadheérroad condition, incident notification and
response time, road closure, and traffic volumediammns before the I-80 DMS project
deployment. These baseline results represent dataJanuary 1999 through December 2005.

3.1.1 Crashes

Vehicle crash data were obtained with the helfhefstaff at the WYDOT Highway Safety
Program. The crash data included all reported esaslthich met the Wyoming Accident
Reporting System (WARS) reporting threshold of $&f@l damage, injury, or death up through
June 1999 and $1,000 damage, injury, or deathrsgart July 1999. All crashes occurred on
I-80 between mileposts 317.42 and 356.74 in Janl@®9 through December 2005. In addition
to dates and locations, the data also containednation about: light, road, and weather
condition at time of incident; first harmful eventymber of drivers involved; direction of travel;
driver’s licensing state; driver’s proximity to tivecident (where driver resides); driver age and
gender; vehicle types; number of fatalities andriejs; and incident response times.

Annual, Seasonal, Monthly, and Time of Day Crash Ras

Vehicle crash data were used to determine the nuafl@nual, seasonal, and monthly crashes.
There were a total of 2,019 reported crashes betdaeuary 1, 1999 and December 31, 2005, or
about 288 crashes per year based on the 7-yeadp&he number of crashes per year is shown
in Figure 3. The highest number of crashes occurr@®04 with 317, while 2002 had the fewest
with 270 crashes. A Chi-square test of observesugeexpected frequencies (288.43) between
years found no statistically significant differendeg?(6) = 5.9485, p=0.429).

Crashes by Year
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Figure 3. Number of Annual Crashes for 1999 throuly 2005.
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Figure 4 presents the results of an examinatidhetrashes per year taking into account the
annual traffic volume on I-80 between Cheyennelardmie for the years 2002 through 2005.
A more detailed description of traffic volume 0B80-between Cheyenne and Laramie is
described in section 3.1.4. The bars in Figureplai¢he total number of crashes per year per
million vehicles traveled. For example, in 2002 dese there were 270 crashes and 4,116,623
vehicles traveling on I-80 the result is 65.6 cessper million vehicles traveling on I-80 (270
divided by 4,116,623 multiplied by 1,000,000).

Of the years 2002 through 2004, 2004 had the highasber of crashes and traffic volume with
4,468,883 vehicles. This resulted in the highessltirate with 70.9 crashes per million vehicles
traveled. The year 2005 had roughly the same nuofoashes as 2002, but because 2005 had
a higher volume of traffic (4,276,185) vehiclesp2had the lowest crash rate at 63.4 crashes
per million vehicles traveled.

Crashes Per Million Vehicles Traveled
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Figure 4. Number of Annual Crashes per Million Velicles.

When the crashes were categorized by season, thieemwf crashes was found to be
considerably higher during the winter months asgam®d to the other seasons. The winter
driving season encompasses October through Aprihg from May through June; summer
includes July and August; and fall includes Septmbhe 7-month winter driving season
(October through April) resulted in the highest mn@mof crashes (1,150) or about 57 percent of
the total number of crashes. The summer seasothbddwest crashes (202) or about 10 percent
of the total crashes. The spring and fall seasa@rs Wwetween the winter and summer rates with
fall having about 13 percent of the total numbecrashes (259) and spring having about 20
percent (408).
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Examination of crash frequency by month of the ywews the seasonal trend. The winter
months tended to have a higher number of crashesttie summer months. As shown in Figure
5, the months of October through April had betw#&éa to 272 crashes, whereas months from
May through September had between 95 to 121 crashes

Crashes by Month N=2019

272

Number of Crashes

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month

Figure 5. Number of Crashes by Month.

An analysis by time of day was also conducted terd@ne the distribution of crashes for
different periods of the day. Six “time of day” egbries were used: Early AM (midnight to 5
a.m.); AM (5to 10 a.m.); Noon (10 a.m. to 3p.n*M (3 to 8 p.m.); Evening (8 p.m. to
midnight); and Unknown. As shown in Figure 6, whiea 2,019 crashes were categorized by
time of day, the frequency of crashes were foungetdigher (about 23 to 28 percent) during the
AM, Noon, and PM periods than the Early AM or Evenperiods.
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Figure 6. Number of Crashes by Time of Day.

First Harmful Event

Wyoming uses the “first harmful event” to describe accident type involved in a motor vehicle
traffic accident. The first harmful event includasth collision and non-collision significant
events leading to the accident. Collision eventinhed collisions with motor vehicles, animals,
and fixed objects (guardrails, barricades, delimrepbsts, etc.). Non-collision events included
overturned vehicle, jackknife, lost control, fiexplosion, etc.

Figure 7 shows the number of crashes by type sif iarmful event. Of the 2,019 crashes,
collision events accounted for 59 percent of tlaslees and non-collision events accounted for
about 41 percent. More specifically, the most commallision event (25 percent) involved two
motor vehicles colliding. The most common non-sidin event (28 percent) was attributed to
overturning the vehicle.
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Number of Crashes by First Harmful Event
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Figure 7. Number of Crashes by First Harmful Event

Crash Locations

The crash data also included location of crashrmé&tion in the form of milepost numbers
accurate to 0.01 miles. These crash locationsatelithe location of the first harmful event and
for purposes of graphical representation, the rogéfocations were grouped into integer values.
Figure 8 shows the number of crashes by milepasshows that mileposts 320 through 332
tended to have the most crashes. This portiorB6fhkas the highest elevations in the 1-80
Summit Corridor. Milepost 317 is located west ofl daower in elevation than the I-80 Summit,
and had fewer crashes than the Summit near mil&23stMilepost 332, which is near the
Vedauwoo interchange, appeared to be the approgidmating line. Milepost 355, furthest

from the Summit, is about 5 miles west of Cheyenne.
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Figure 8. Number of Crashes by Milepost.
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A different perspective of these same data is shaviAigure 9, where the number of crashes by
milepost is segregated by year. This view of theuahdifferences in crashes by milepost
indicates that year after year, crashes tendeddor@t certain mileposts more than others. For
example, mileposts 320, 323, 327, 330, 332, 34@ 346 tended to have higher numbers of
crashes than did mileposts 322, 331, and 338.

Crashes by Milepost and Year
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Figure 9. Number of Crashes by Milepost and Year.

Figure 10 shows a three-dimensional view of the Imemof crashes by milepost and month. This
figure shows that the most crashes occurred dtigheer elevations and during the October
through April time periods.
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Crashes by Milepost and Month
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Figure 10. Number of Crashes by Milepost and Month

Direction of Travel

To investigate the direction of travel for vehiclegolved in crashes, the crash records were
used to identify the number of vehicles involvedha crashes and the direction the vehicles
were traveling. Figure 12 presents the directienvhicles were traveling by crash milepost
location. For the 2,019 crashes, a total of 2,638ales were involved in the crashes of which
1,407 were headed westbound on I-80 and 1,116 hes@ed eastbound.

Figure 12 also indicates that at the highest elewat(mileposts 318 to about 333), a majority of
the vehicles were headed in the westbound direcibis result is also shown in Figure 13,
which shows the percentage of crashes by westbeensds eastbound direction of travel.
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Direction of Travel (1999 to 2005)
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Figure 12. Direction of Travel for Vehicles Invohed in Crashes.
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Figure 13. Direction of Travel Percentages.

Road and Weather Condition at Time of Crash

The road and weather condition information at timeetof the crash was recorded in the crash
records. Figure 14 shows the road conditions atitihe of the crash. While 30 percent of the
crashes occurred when the road was dry, 70 peotéimé¢ crashes occurred when the road
surface was not dry. The most common adverse roadittons during a crash was icy (57

percent), followed by wet (6 percent), snowy (4ceet), and slushy (3 percent).
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Road Condition at Time of Crash
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Figure 14. Number of Crashes by Road Condition.

Examination of the weather conditions during thesbes as shown in Figure 15 found that most

crashes happened during clear weather (43 per€aghes during snowing weather were the
second most common (with 27 percent), followedtbyrgy winds (11 percent), and ground
blizzard (10 percent). All other reported condigpaleet-hail, raining, and fog were each 3

percent of the time or less.
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Figure 15. Number of Crashes by Weather Condition.

In addition to investigating the road and weatlrditions separately, an analysis was
conducted to examine crashes as a function ofioaithand weather conditions. Figure 16
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shows the various road conditions and the weathadlitons present during crashes. The two
most common crash road conditions, dry (600 crasdresicy (1,152 crashes), show the most
interesting results. During dry road conditiong tast majority of crashes (91 percent or 543
crashes) occurred during clear weather. This sug¢fest some factor other than road and
weather condition (such as time of day, driverrdidions or inattentiveness, excessive speed)
contributed to the crash. The other dry road cressither conditions were strong winds (5
percent or 31 crashes), followed by ground bliz£@rdercent or 12 crashes), fog (1 percent or 7
crashes), and snowing (<1 percent or 3 crashes).

Compared to dry road conditions, icy roads appeantplify the perils of driving in all weather
conditions except clear weather. During icy roadditbons, the frequency and percentage of
crashes during clear weather decreased from 54B&sgor 91 percent) when the road was dry,
to 286 crashes (or 25 percent). However, icy reaadembination with other weather conditions,
such as snowing (38 percent), strong winds (16gmtycand ground blizzards (15 percent)
resulted in a higher percentage of crashes.
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Figure 16. Crashes by Road and Weather Condition.

An alternative view is presented in Figure 17, vahsbows crashes by weather and road
condition. Of all the crashes occurring from Jagd#&99 through December 2005, 62 percent of
the clear weather crashes occurred with dry roaditons, while 33 percent occurred when the
road was icy. For the second most common crashheeabndition, snowing, 80 percent of the
crashes occurred on icy roads. Similar results Wned during strong winds and ground
blizzard weather with icy roads accounting for &4 85 percent of the crashes, respectively.
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Crashes by Weather and Road Condition
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Figure 17. Crashes by Weather and Road Condition.

The most apparent human contributing factor als® neaorded in crash reports. After a crash,
an investigating officer could select from a lisitems to indicate the most apparent human
factor contributing to the crash. Figure 18 shauet #2 percent of the drivers involved in
crashes were traveling at an unsafe speed. Abope@@nt of the drivers were operating their
vehicles in a manner that indicated no appareatoms.
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Figure 18. Crashes by Human Contributing Factor.
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Light Condition

The light condition also was recorded in the cr&slords, as presented in Figure 19, which
shows the light condition for the 2,019 crashesdority of the crashes (62 percent) occurred
during daylight and about half as many (31 perceaturred during dark (unilluminated)
conditions.

Light Condition at Time of Crash
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Daylight Dark Dawn or Dark Unknown
Unlighted Dusk Lighted
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Figure 19. Number of Crashes by Light Condition.

Driver Characteristics

An examination of crash records was conductedwvestigate four driver characteristics: age;
gender; driver’s licensing state; and proximitydoiver residence. The 2,019 crashes that were
examined involved a total of 2,573 drivers. Figh@eshows the age of the drivers involved in
the crashes. The age range that tended to havegtinest incidence of crashes was 19- to 23-
year-olds. The age range with the lowest crashes late 50s and above.
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Figure 20. Age of Drivers Involved in Crashes.

Using the information on the 2,573 drivers involvearashes, approximately three-fourths of
the drivers were male and about one-fourth wereafesn A pie chart showing the percentage by
age is shown in Figure 21.
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Figure 21. Gender of Drivers Involved in Crashes.
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The state which issued the driver’s license angtbgimity of the driver’'s residence to the
crash location was explored to examine the numbier-state versus out-of-state drivers. Figure
22 shows the number of drivers involved in crashethe driver’s licensing state. Although the
State which had the highest number of drivers wgeming with 680, these findings are not
surprising given that one would expect drivers fidéyoming to make up the highest proportion
of drivers within Wyoming.

Driver's License State

800

N=2573
700 |-880

600 i

500

400

300 A

Number of Drivers

200

100 |
0 {ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁmmmmmnﬁmﬁmm

< % $O@§@@@%$§@g§&§$@§$§§ﬁ
QRIS @ NI 0 S ééo oty RENCISER
OSSR OV O\ N A @c?eq,/(fv\
$‘?‘ < > <

v
State

Figure 22. Driver’s Licensing State.

A more revealing perspective of these data is shaviAiigure 23. When drivers are categorized
and grouped as either in-state or out-of-stateedsivabout three-fourths of the crashes involved
out-of-state drivers, and about one-quarter wessate drivers.
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Figure 23. Percentage of In-State Versus Out-of-8te Drivers.
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Additional information about the proximity of thewkr’'s residence to the crash location also
was categorized into four groups: out-of-statestate but greater than 25 miles from the crash
location; in-state but less than 25 miles fromdfrash location; and proximity unknown. Figure
24 shows the percentage of drivers for each ofatiegroups. Drivers residing out-of-state were
again in the majority with 67 percent. In-statevdrs both greater and less than 25 miles from
the crash location were tied with 15 percent, aper@ent of drivers had unknown residence
proximity information.

Proximity of Driver Residence
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Figure 24. Proximity of Driver Residence.

Types of Vehicles

The types of vehicles involved in crashes on |-8@een Cheyenne and Laramie were
examined to identify the number and percentagesbicle types involved in crashes. As shown
in Figure 25 based on the 2,656 vehicles involvetthé 2,019 crashes in 1999 through 2005,
about 37 percent (or 982) of the vehicles weregrags cars, approximately 32 percent (or 852)
were tractor-trailers, about 20 percent (or 533)enymck-up trucks, about 5 percent (or 133)
involved vans, and the remaining 6 percent (or 1®&)lved other vehicle types (truck, etc.).
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Figure 25. Type of Vehicles Involved in Crashes ém 1999 through 2005.

An analysis also investigated the percentage cfgrager car, tractor-trailer, and pick-up crashes
compared to statewide crash percentages. Figudespkays the percent of crashes on [-80
between Cheyenne and Laramie by vehicle type véhsustatewide crashes for the years 2002
through 2005. As seen in the figure, passengecreahes on the I-80 corridor were (on a
percentage basis) lower (37 percent) versus stage{sb percent). For tractor-trailers, there was
a higher percentage on the 1-80 corridor (32 pdjdban statewide (5 percent). Finally, pick-up
trucks made up 20 percent the I-80 corridor craskesus 27 percent statewide.
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Figure 26. Crashes by Vehicle Type for I-80 Corridr versus Statewide.
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The previous two figures showed that: (1) on I-88Aeen Cheyenne and Laramie more
passenger cars were involved in crashes than aey type of vehicle (about 37 percent) and
tractor-trailers was the second most common velyple (about 32 percent); (2) crashes
involving passenger cars were proportionally lomeid-80 between Cheyenne and Laramie
compared to statewide (37 percent versus 56 pgreaamt (3) crashes involving tractor-trailers
were proportionally higher on I-80 between Cheyeam@ Laramie compared to statewide (32
percent versus 5 percent).

Finally, an analysis was conducted to compareygestof vehicles involved in crashes on the I-
80 corridor between Cheyenne and Laramie versutypies of all vehicles traveling on the 1-80
corridor. First, the traffic count data for 2002dugh 2005 were examined to determine how
many vehicles (by class and year) traveled onb&Ween Cheyenne and Laramie. As shown
in Figure 27, for 2002 through 2005, FHWA vehiclas3ses 1, 2, and 3 (which represent
motorcycles, passenger cars, and two-axle, fogpesiire pick-up trucks) was the highest each
year with between 51 and 56 percent of the veh{elesaverage volume of 54 percent or about
2.3 million per year). Classes 5 and above ((@a3avhich represents larger trucks and vehicles
with three or more axles was second highest eaamhayeraging between 44 to 48 percent of the
vehicles (average of 45 percent or about 1.9 milper year). Class 4 which represents buses
had the lowest volume (less than 1 percent) withwarage of about 18 thousand vehicles.
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Figure 27. Traffic Volume by Vehicle Classificatim.

Finally, to compare how the types of vehicle inwam\n I-80 corridor crashes compared to all
the vehicles traveling on 1-80 between CheyennelLamdmie, the data was organized by FHWA
vehicle classification. As shown in Figure 28, Ges 1, 2, and 3 (motorcycles, passenger cars,
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and two-axle, four single tire pick-up trucks) campd 59 percent of the vehicles involved in
crashes but consists of about 54 percent of thielestiraveling on the I1-80 corridor. Class 4
vehicles (buses) were found to have a very smatigmage (less than 1 percent) of the overall
number of crash vehicles and total number of vekioin the I-80 corridor. Classes 5 and above
(larger trucks and vehicles with three or more sixt®mprised 41 percent of the vehicles
involved in crashes but consists of about 45 peraktine vehicles traveling on the I-80 corridor.
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Figure 28. Comparison of Vehicle Types: Counts veus Crashes.

The investigation comparing the 1-80 between Chegeand Laramie types of vehicles involved
in crashes versus the types of vehicles travelmthe 1-80 corridor found that; (1) the
percentage of Class 1, 2, and 3 vehicles involmedtashes was slightly higher than the
percentage traveling on the corridor (about 59e@reersus 54 percent) and (2) the percentage
of Class 5 or higher vehicles involved in crashas glightly lower than the percentage traveling
on the corridor (about 41 percent versus 45 peycent

Fatal Crashes

Vehicle crash data were used to describe fataheg<Of the total of 2,019 reported crashes
between January 1, 1999 and December 31, 2005a8Bes (or 1.4 percent of all crashes)
resulted in one or more fatalities. Figure 29 shtivesnumber of crashes by month. When the
crashes were categorized by season, the numbatabtfashes during the winter and summer
months were higher (13 and 10, respectively) coegpa the spring and fall seasons (4 and 2,
respectively). For the purpose of this report,wiater season is defined as October through
April, spring is from May through June, summer ud#s July and August, and fall includes
September.

37



Southern Wyoming |-80 Dynamic Message Signs Phase || Evaluation Report April 13, 2007

Fatal Crashes by Month
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Figure 29. Number of Fatal Crashes by Month.

As shown in Figure 30, the AM (5 to 10 a.m.) andbN@10 a.m. to 3 p.m.) time periods had the
highest number of fatal crashes, with each accogritir about 31 percent of the fatal crashes.
The other time periods were found to have fewe fatashes (10 to 17 percent of the total).
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Figure 30. Number of Crashes by Time of Day.
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First Harmful Event for Fatal Crashes

As shown in Figure 31, about half (52 percent grdfhe fatal crashes involved a non-
collision, overturned vehicle crash. The secondtrmosimon event (about 21 percent) was a
collision between two motor vehicles.
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Figure 31. Number of Fatal Crashes by First Harmfli Event.

Road and Weather Condition at Time of Fatal Crash

A separate analysis was conducted to describedishes in terms of road, weather, light
condition, and first harmful event. Figure 32 shdhet of the 29 fatal crashes, about 55 percent
occurred on dry roads, about 31 percent on icysoaad 14 percent on wet roads.
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Figure 32. Number of Fatal Crashes by Road Condibin.

39



Southern Wyoming |-80 Dynamic Message Signs Phase || Evaluation Report April 13, 2007

As shown in Figure 33, about 52 percent (or 18heffatal crashes occurred during clear
weather conditions and 14 percent (or 4 crashes)roed during strong winds. The other
weather conditions, snowing, ground blizzard, ragniand fog, had 3 or less cases and each
accounted for 10 percent or less of the total fatathes.
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Figure 33. Number of Fatal Crashes by Weather Corition.

As shown in Figure 34, about 72 percent (or 2Xheffatal crashes occurred during daylight and
28 percent occurred during dark conditions.
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Figure 34. Number of Fatal Crashes by Light Condibn.
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Injury Crashes

From the 2,019 reported crashes between Janu&aB99,and December 31, 2005, 633 crashes
(about 31 percent of the total) resulted in onmore injuries. About 19 percent of the total
crashes resulted in one injury, about 9 percenftesin 2 injuries, and about 10 percent of the
crashes resulted in 3 or more injuries.

The number of injury crashes by month is shownigufe 35. Approximately 70 percent of the
injury crashes occurred during the winter seasardi@er through April) which averaged about
63 injury crashes per month. The spring season @hayJune) appears to be a transition period
with the number of injury crashes decreasing taua8 injury crashes per month. The summer
and fall months (July, August, and September) ayextabout 37 injury crashes per month.

This distribution of injury crashes by season waiy/\similar to the seasonal distribution for all
2,019 crashes. However, the percentage of fatshesa(see Figure 29) was higher during the
summer (35 percent) when compared to summer igpashes (12 percent) and total crashes (10
percent).

Injury Crashes by Month
91 N=633

100

Number of Injury Crashes

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month

Figure 35. Number of Injury Crashes by Month.

The analysis of injury crashes by time of day wasfl to have a distribution similar to the total
number of crashes shown in Figure 6. As showngufé 36, the number of crashes by the time
of day were found to be higher (about 25 to 26 gaticduring the AM, Noon, and PM periods
than the Early AM or Evening periods. (This distition differs slightly from the fatal crash
distribution where the AM [5 to 10 a.m.] and Nod® [a.m. to 3 p.m.] periods had the highest
number of fatal crashes with each accounting fouaB1 percent of the fatal crashes.)
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Injury Crashes by Time of Day
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Figure 36. Number of Injury Crashes by Time of Day

First Harmful Event for Injury Crashes

As shown in Figure 37 about 44 percent (or 276ef@33) of the injury crashes involved a non-
collision, overturned vehicle crash, and about @&ent resulted from a collision between two
motor vehicles. This trend is similar to that foufndfatal crashes, where a crash involving an
overturned vehicle is likely to result in an injwyfatality in about half the cases.
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Figure 37. Number of Injury Crashes by First Harmful Event.
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Road and Weather Condition at Time of Injury Crash

Examination of the road conditions during the tiofi¢he injury crash was found to yield results
similar to the total crashes and fatal crashesh®svn in Figure 38, icy road conditions were
most common with about 51 percent, followed byabgditions at 34 percent, wet roads with
about nine percent, and slush/snowy/other comgrigiss than about three percent each.

Road Condition During Injury Crashes
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Figure 38. Number of Injury Crashes by Road Condiin.

As shown in Figure 39, about half (48 percenthefinjury crashes occurred during clear
weather and about one-fourth (24 percent) in snmawglitions. Strong winds and ground
blizzard were present for 9 and 8 percent, resgaygtilnjury crashes during and raining, sleet-
hail, and fog accounted for 5 or less percent eglais. trend is similar to the distributions for
total crashes and fatal crashes.
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Figure 39. Number of Injury Crashes by Weather Coulition.
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As shown in Figure 40, the majority, about 64 petcef the injury crashes occurred during
daylight and 28 percent occurred during dark. Tit@ed is similar to the distributions for total
crashes and fatal crashes.

Light Condition During Injury Crashes
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Daylight Dark Dawn or Dusk Dark Lit
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Figure 40. Number of Injury Crashes by Light Condtions.

3.1.2 Incident Notification/Response Times

Vehicle crash information was used to obtain inctdetification times and response times for
crashes as recorded by the reporting WYSHP Offitee. following describes the incident
notification and response time analyses basede8,019 crashes occurring from January 1,
1999 through December 31, 2005.

Incident Notification Times
Incident notification time is defined as the timerh when the crash occurs to the time law

enforcement is notified and begins responding. BExation of all 2,019 crashes offered a total
of 1,919 crashes with incident notification tim#dsefe were 100 crashes with missing data). As
shown in Figure 41, the notification times rangexhf zero to 4,527 minutes, with about 8
percent (149 crashes) being notified in less th@nroinute. The mean time was about 41
minutes and the median was 6 minutes. The WY SHPwfsed of a crash in 10 minutes or
less in 71 percent of the cases, 90 percent afreiehes were reported in less than 58 minutes,
and 95 percent were reported in less than 107 esnut
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Incident Notification Times (All Crashes)
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Figure 41. Crash Notification Times.

As shown in Figure 42 for injury crashes, a tofe4 of 633 injury crashes had notification
times ranging from zero to 2,038 minutes. Aboueitpnt (42 injury crashes) of the notification
times were less than one minute. Injury crash icatibn times averaged about 20 minutes and

had a median time of 5 minutes. The WYSHP was iedtiéf a crash in 10 minutes or less in 79

percent of the cases, 90 percent of the crashesreported in less than 41 minutes, and 95

percent were reported in less than 54 minutes.
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Figure 42. Injury Crash Notification Times.
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As shown in Figure 43 for fatal crashes, all 2%hes had times recorded and the notification
times ranged from zero to 299 minutes. About 3gm@r¢l crash) had a notification time of less
than one minute. Injury crash notification timegaged about 15 minutes and had a median
time of 4 minutes. The WYSHP was notified of a bras10 minutes or less in 90 percent of the
cases and all but one (97 percent) of the fatsheamwere reported in 17 minutes or less.

Incident Notification Times (Fatal Crashes)

Number of Crashes
w

0O 1 2 3 4 5 6 7 8 9 10 14 17 299
Time (Minutes)

Figure 43. Fatal Crash Notification Times.

Incident Response Times

Incident response time is defined as the time fndman law enforcement is notified to the arrival
time at the crash scene. The 2,019 crash recordained a total of 1,686 crashes (about 84
percent) with incident response times (there w8®&@ashes without response times). As
shown in Figure 44, the response times ranged fenm to 998 minutes, with 14.5 percent (244
crashes) having less than one minute. The meawias about 16 minutes and the median was
13 minutes. The WYSHP arrived at the crash saerd® iminutes or less in about 42 percent of
the cases, 90 percent of the crashes were undaim@es, and 95 percent of the crashes were
under 42 minutes.
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Incident Response Times (All Crashes)
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Figure 44. Crash Response Times.

As shown in Figure 45 for injury crashes, a toféb®7 of 633 injury crashes had incident
response times ranging from zero to 98 minutesuf percent (63 injury crashes) were
responded to in less than one minute. Incidenresptimes averaged about 14 minutes and had

a median time of 12 minutes. The WYSHP arrivedhatdrash scene in 10 minutes or less in
about 41 percent of the cases, 90 percent of gsesasere under 30 minutes, and 95 percent of

the cases were under 37 minutes.
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Figure 45. Injury Crash Response Times.
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As shown in Figure 46 for fatal crashes, all 2%bes had incident response times which ranged
from zero to 42 minutes. About 7 percent (2 fatakbes) were responded to in less than one
minute. Incident response times averaged aboutidbtes and had a median time of 14
minutes. In 31 percent of the crashes the lawreafoent officer arrived in 10 minutes or less,

in 90 percent of the crashes (all but two crasivesg under 29 minutes, and 95 percent of the
crashes (all but one crash) were under 36 minutes.

Incident Response Times Fatal Crashes)
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Figure 46. Fatal Crash Response Times.

3.1.3 Road Closures

The Dispatcher log data were used to obtain thebeunrfand duratiofi)of Summit Corridor road
closures as recorded by the WYDOT Dispatcher femtriod from January 1, 1999 to
December 31, 2005. There were a total of 90 |-8@ dosures between Cheyenne and Laramie,
46 westbound 1-80 and 44 for eastbound 1-80. Asvshio Figure 47, although the number of
road closures varied by year, the number of roasuces by direction (eastbound/westbound)
was roughly equal for any given year.

8t should be noted that the system could actualiydase the duration or frequency of certain tygesad
closures, since it is presumed that operatorshailie better visibility of dangerous weather coodis.

48



Southern Wyoming |-80 Dynamic Message Signs Phase || Evaluation Report April 13, 2007

[-80 Road Closures by Year and Direction
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Figure 47. Number of Road Closures by Year and Daction.

Analysis of the duration of road closures found tha closures ranged from 6 minutes (road
closed due to blasting) to over 17 hours (due tathex and accident). The mean closure time
was about 5 hours (4.9 hours for eastbound antdu#s for westbound). The most common
cause for road closures were weather, accidentmtbr(other reasons include two closures for
blasting and one for traffic congestion). As shawirigure 48, closures due to weather occurred
in 52 to 54 percent of the cases; closures caugbdth weather and accident occurred in 23 to
26 percent of the cases; and accident-only accdonis to 23 percent of the closures.
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Figure 48. Number of Road Closures by Cause and 2ction.
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3.1.4 Traffic Volume

The traffic counts were collected by the WYDOT Tspartation Survey staff, who extracted the
data from the WYDOT reporting system and providesldounts to the Evaluation Team. The
data consisted of daily traffic counts of vehidbgsvehicle classification on 1-80 west of
Cheyenne from January 2002 through December 2@B3hi5 baseline analysis, the 1-80 traffic
counts were used to compute annual, seasonal, anthiptraffic volumes and to allow
comparison of crash rates between years (refexdioos 3.1.1).

The annual traffic volumes are shown in Figure®& year 2002 had the lowest volume with
4,116,623 vehicles; 2003 had 4,351,027 vehicle@4 2ad the highest with 4,468,883 vehicles;
and 2005 had 4,276,185 vehicles.

Annual Traffic Volumes
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Figure 49. Traffic Volume by Year.

Table 9 shows a breakdown of traffic volume by yaaat direction of travel. With the exception
of one year (2002), the volume of vehicles headliegt on I-80 was found to be slightly higher
than the number traveling east.
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Table 9. Traffic Volume by Direction of Travel
. Year
Direction of Travel
2002 2003 2004 2005
Eastbound 2,113,091 2,162,095 2,209,505 2,128,704
Westbound 2,003,532 2,188,932 2,259,378 2,147,481
Total 4,116,623 4,351,027 4,468,883 4,276,185

The average traffic volume by month is shown iruFeg50. In general the traffic volume was
found to be lowest in January (averaging aboutZ&®yehicles) and rose through late winter
and spring reaching a peak in July (averaging ab08t364 vehicles). After July, the volume of
traffic decreased through late summer, fall, anty @ginter bottoming out in January.

Average Traffic Volume by Month (2002-2005)
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Figure 50. Average Traffic Volume by Month.

3.1.5 Weather and Road Conditions

Weather and road conditions were obtained fromdawgces: WYDOT crash data and
Dispatcher logs of road closures. The weather aad condition information recorded with the
crash data were incorporated in the analysis ahcraports. Similarly, the weather and road
conditions recorded into the Dispatcher logs weoeiiporated into the analysis of road closures.
After deployment, weather and road condition déta will be used to support the analysis of
vehicle speeds.
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3.2 Post-Deployment Analyses

This section provides a description of how the laselata will be compared to the “after”
project performance data. In general, the desea@nalyses of pre-deployment or “before”
project data establishes the baseline of pre-demay conditions in terms of crashes, incident
response times, road closures, and traffic volufo#owing the “after” project data collection,
the Evaluation Team will perform statistical analy®n the performance data to complete a
before-and-after comparison of the crashes, inticd=ponse times, and road closures.

The traffic counts, weather, and road conditioradeitl be incorporated into the analyses to
investigate the robustness of system impacts. Qldwarthat also will be analyzed include
vehicle speeds, driver perceptions via surveys,jtedviews with drivers and operations,
maintenance, and law enforcement personnel.

3.2.1 Crashes

Following project deployment, the Evaluation Teait perform statistical analyses on the
performance data to complete a before-and-aftepaoison of the crashes. When using
statistical analyses techniques such as Analysi&oance for hypothesis testing, the Evaluation
Team will describe sampling methods, sample sizetral tendency, kurtosis, skew, and
variability in the reports. Based on the pre-dgplent data, it is anticipated that the number of
post-deployment crashes will consist of 250 to ®@8l crashes for each year of post-
deployment data collection. Given the variabitfythe pre-deployment data, a minimum of
three years of post-deployment data for all crasimelsinjury crashes is expected to be required
to reduce the likelihood of Type | (False Alarmyarype Il (Miss) errors for hypothesis tests at
the 0.05 level of statistical significance. Howewie to the small number of fatal crashes that
may occur per year (about 4 per year), statistestb of significance may likely produce
unreliable and usable results. In such an evestriive statistics will be used to describe the
results.

The analysis of archived crash data will consisa before-and-after comparison of changes in
crashes (total, injury, fatal) before and afterithplementation of the 1-80 DMS project. The
“before” data will consist of those crashes ocaigrirom January 1999 to December 2005. The
“after” data will consist of those crashes occugrirom January 2006 to June 2010. The traffic
count data will be used to normalize the crashsratel allow equivalent comparisons between
time periods (years, months, seasons). Statistiwlyses will be conducted, where appropriate,
to infer the reliability/robustness of the companis.

Vehicle crash data will be used to compute anraggsonal, and monthly crash rates. When
examined in conjunction with other factors, theshigle crashes will be used as a surrogate
safety measure. The factors that will be examinetlide:

* Annual, Seasonal, and Monthly Crash Rates.

* First Harmful Event.

* Human Contributing Factor.

e Location of Crashes.

e Direction of Travel.

 Road and Weather Condition at Time of Crash.
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* Driver Characteristics.

3.2.2 Incident Notification/Response Times

A before-and-after comparison of incident notifioattimes and response times will be
conducted to investigate if any changes can bdifghin the data. If possible, incident
notification times and response times will be exgdito investigate changes as a function of
time of day, time of year, weather, and road caowlitAs applicable, when using statistical
analyses techniques for hypothesis testing, théugttan Team will describe sampling methods,
sample size, central tendency, kurtosis, skewyandbility in the reports. Because the incident
notification and response times for crashes an@ekkfrom the crash records, it is anticipated
that the number of post-deployment crashes wilb@irof 250 to 300 total crashes for each year
of post-deployment data collection.

3.2.3 Road Closures

The number and duration of road closure data wilisist of a before/after comparison of
changes before and after the implementation oF-8&DMS project. The “before” data will
consist of those road closures occurring from Jgni@99 to December 2005. The “after” data
will be those road closures occurring from Jan2&96 to June 2010. The WYDOT policy of
road closures for each year will be reviewed taenthe comparability of the number road
closures between years.

Statistical analyses will be conducted to complaeenumber and duration of road closures
before and after deployment. The goal of the amalydl be to make comparisons between time
periods (years, months, seasons) for factors ssicAuse and direction of travel. Based on the
pre-deployment data, it is anticipated that the Ioeinof post-deployment road closures will
consist of 10 to 20 closures for each year of pegtoyment data collection. As a result, if the
total number of road closures does not permitloidiatatistical hypothesis testing, descriptive
statistics will still be performed and the reswlii be explored in interviews with operations,
maintenance, and law enforcement personnel.

3.2.4 Traffic Counts

The 1-80 traffic counts of vehicles traveling o80-west of Cheyenne (westbound and
eastbound) from January 2007 to August 2010 wilhlded to compute annual, seasonal, and
monthly traffic volumes. In addition, the countsl\we used to normalize crash rates for given
time periods and allow equivalent comparisons betwane periods (years, months, seasons).
In post-deployment analyses, these data will compid the weather and road condition data for
estimating any change in the rate of crashes,i@guand fatalities. Descriptive statistical
summaries of these data may be used to charactédrges between before and after
deployment traffic volumes.

3.2.5 Weather and Road Condition

After the deployment of the I-80 DMS system, weatred road condition information will

again be incorporated into the before-and-aftergamons of crashes and road closures. In
addition, these data will be used to support thedyars of vehicle speeds. Descriptive statistical
summaries of these data may be used to characteezgpes of DMS messages used, types of
dispatcher events, and weather conditions by yeanth, or season.
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4 RISK ASSESSMENT OF THE 1-80 DMS PROJECT AND EVALUATION

This phase of the Wyoming 1-80 DMS Evaluation pdes FHWA and the WYDOT
stakeholders an opportunity to review the basadwraduation results and risk assessment of the
I-80 DMS project and evaluation. The risk assessraddresses two sources of risk:
Circumstances affecting deployment of the projes&li; and circumstances affecting the
conduct of a quality evaluation. The following sent describe the Evaluation Team’s
assessment of these risks in terms of the likehafdhe I-80 DMS project being completed
consistent within the current evaluation schedukd the ability to provide system impact
performance data to assess whether or not theati@iitshould move forward into Phase |l.

4.1 Likelihood of Project Completion within the Current Schedule

Based on current project status, it appears tlealt& DMS project will be completed and
operational in time for the data collection actastprojected for October 2007. Most of the field
equipment has been installed (with the exceptioa @fuple of speed detectors upstream and
downstream of the corridor) and the installatiosaftware to automate the collection of raw
data from the (already installed) speed detec@irgen the length of the winter driving season
(October through April) and number of crashes baate historically occurred during the winter
season, having the system operating by October B0fighly desirable. Based on recent
conversations with the WYDOT Program Manager arfél $ystems Engineer, the project has a
very high likelihood of being operational by Octol2007 and adhering to the current schedule.

4.2 Ability to Provide System Impact Performance D&

Based on the quality (and quantity) of baseline @aid the prospects for obtaining post-
deployment data, this project has a very highiliaegd of producing system impact data that
will support the evaluation analyses.

One potential challenge may be the number of pegteyment winter seasons included in the
crash and road closure data analyses. Assumingdigation begins in October 2007 and ends
mid-2010, the data collection would include thraeter seasons (2007-08, 2008-09, and 2009-
10). As previously mentioned, depending on thealmality of the early post-deployment data, it
may be desirable to add one or more subsequergivgaasons to permit reliable statistical
hypothesis testing. However, the need/desiralfdityadding additional winter seasons can be
better determined during 2008-2009.
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5 CONCLUSIONS

Through the cooperative efforts of the WYDOT [-8MB Project Program Manager and
WYDOT staff in support of the evaluation, the Phsvaluation resulted in the collection and
analysis of high-quality baseline crash, incidesjponse time, road closure, and traffic volume
data. The crash data from January 1999 throughrbleee2005 was well documented and
produced a wealth of information about the factarsather, road, first harmful event, human
factors), locations, and driver characteristicated to 2,019 crashes. Incident notification and
response times were available for over 95 and 8epeof the crashes (respectively) and
provided a good baseline measure for comparisen tifé deployment. The road closure data,
which spanned seven calendar years, was conveai@dhfard copies of Dispatcher logs into an
electronic database by WYDOT and produced insigat the cause, direction, frequency, and
duration of I-80 closures. Traffic count data, whincluded counts by day, and vehicle class,
also yielded valuable information regarding traffaume patterns by year, direction of travel,
season, and month in support of current and fianedyses.

In conclusion, it is recommended that the evalmationtinue into Phase Il to allow the
collection of after deployment data and completeabsessment of system impacts, development
of lessons learned, and best practices.
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