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ITS Can Save Lives

mlmnwmmlmmmmwmmw One person was killed and 15
others hospitalized in a fiery chain reaction of crashes involving 33 vehicles on a wet and foggy Interstate 80.

3-vehicle wreck
closes part of I-80

One killed, three critically injured between Laramie and Cheyenne

By JOHN MORGAN
Star-Tribune staff writer

At least one person was killed
and three people were critically
injured in a series of crashes and
chain-reaction collisions Thurs-
day on Interstate 80 near Buford.

As many as 33 vehicles were in-
volved in the fiery crash, which
occurred at 10:30 a.m. on eastbound
1-80, about 18 miles east of Laramie,

according to Lisa Murph{ qf the
Wyoming Department of Trans-
portation’s public affairs office.

Rescue workers were battling
the fires and sorting through the
wreckage late into the night,

“Excessive speed and wet, foggy
conditions contributed to the
crash." Murphy said. “Heavy fog
in the area made visibility ex-
lr:melyrponr,“

rst crash occurred about

three miles west of the Buford In-
terchange, where as many as seven
tractor-trailers and a horse trailer
quickly became engulfed in flames.
A series of smaller vehicle crashes
cascaded back up 1-80, as drivers
began rear-ending others stopped
for the initial crash scene.
Eastbound 1-80 was to be
closed from Cheyenne to Laramie

Please see WRECK. A16

TINY CHESNUIT, Larami Dalty BOOMerang/aP

“It was horrendous’

Survivors of
deadly crash say
they're lucky
to be alive

By JARED MILLER
Star-Tribune staff writer

RAWLINS — Survivors of
Sunday’s deadly Interstate 80
crash a nigh
somol‘tuﬁmdv:hdebm

screaming victims the inter-
mittent crunch of more vehi-

into the pileu; r

“It just didn’t stop,” said
Todd Munn, a lruck driver
Emm(}nurlu. ‘who was

Emm anunes Mon-
dﬂ'}fll the

spital. “It

was horre
Six people dleﬂ and a dozen
others were injured in the
wreck that compacted 22 cars

and trucks into just a few hun- |
dredlwds

of interstate. The
crash is under mmdgagnm
the Wyoming Highway Pai
Several smaller chain-reac
tion crashes b;ie Wtskehmd
the larger one, . Stephen
Turmend of the Hsigg‘hww Pa-
tro
Authorities released the vic-

sons Kaleb, 18, and Cameron,
14, and her ter, Kelsey,
16, died when their Mercury
Sable crashed into a tractor-
and then was hit from
behind by another rig,
Townsend said.
‘The remaining victims were
ndcnuﬂud as Patrick Guinn, 57,
, and Christo-
wer Sm'z. 2, of River,
is. Guinn was outside his ve-
hicle when he was struck
killed, Townsend said.
Troopers were still t ng
to get an exact count of
injured in the wreck Mnnday
he added.
Ivinson Memorial Hospital
in Laramie transferred two vic-
tims with head and facial in-

alive after they were

in Rawlins.
juries to Poudre Valley Hospi-
tal in Fort Collins, Colo., and
treated “four or five” othexs
said Sharon Gern, assistant vice
president of nursing.
Dana Cramer, nurslns su-

pervisor at Poudre Valley, said
the hospital admitted two me
one in critical condition md
the other in serious condition.

ital of Carbon in Rawl-

ins. Seven were admitted, and

all were in stable condition

Monday afternoon, hospital
CEO Patsy Carter

Authorities :lnsed 150 miles

of 1-80 overnight while crews

sandwiched by tractor-trailers in Sunday's deadly crash. The Renkens
daughter, who was also in the Chevy 5-10, suffered back injuries. They were hospitalized

cle:;:d dthe ma; Ieﬁs:m;,
trucks and cargo. way
opened by 7:30 a.m. Monday.

wreck was reptmed a4
pm. Su.nda{’:bout nine miles
east of Elk Mountain between
Rawlins and Laramie.

Munn said he was dn\n.gg
his refrigerated truck
mph when the highway sud-
denly disappeared behind a
dense wall of wind-whipped
SNOW.

“I've seen some snow, but
never that came in like it did
yesterday,” Mu.nn. 40, said.
"l‘mcksmst ared into a
wall of snow ach oth-
er.”

Jared M, tar T
mmnmﬂMMMMEﬂquanw

Munn was driving behind
another tractor-trailer that
made a sudden :g]p

The median and the barrow
ditch were littered with cars
and le and Munn had no
choice but to slam into the
truck in front of him.

nee and hand injuries. His
company will fly him home to
Canada this Munn said.
mctlrn“tk he hit was carry-
the Pu_sm.g
HEydam 38, and his nephem

Please see CRASH, A12  org
z )




TMC Multi-Disciplinary Team

Executive Sponsor

 Program Managers
— Traffic
— ITS
— Patrol (Dispatch & Enforcement)
— Districts (DE, Maintenance, Traffic)
— Telecom
— Public Affairs
—IT
— Asset Management



System Engineering “Vee”

Our Scope




Guiding Principles

Rigorous System Engineering approach

— Requirements based on Usage Scenarios

— Analyze current and optimized future processes
— Analyze alternatives and tradeoffs

— High level design based on requirements

Global optimization to complement program plans
— Based on WYDQOT's strategy

— Fit in with program strategies

— Use of metrics to focus attention and to measure results

Long term vision with specific first phase
— Realize benefits from step one and
— Build a future-ready foundation



wo Levels of Risk Analysis

e “Traditional”

— Design may not meet
system requirements

— Process is to identify
risks, analyze them
(e.g. prob. & impact),
and mitigate impacts

— Feedback from the
analysis is to the
subsystem tradeoffs
and design options

— High-level system
requirements are
usually unchanged

o “Adaptability” Analysis

Concept of Ops and overall
Vision may be impacted by
unknowns

Technological, $, policy,
customers, stakeholders,
and other design drivers

Scenario Analysis will be
used, to anticipate myriad
future paths/options

Goal is design flexibility
and/or robustness

Feedback is to Vision and
Concept of Ops



Roadmap to Requirements

Stakeholders v Scenarios -> Process flows v~ Concept of Ops v

Goals & 2
Obiectives Scenario » Draft H-L Regs
JECHIVES . Characteristics: v IS

- Situation/Context

- Occurrence frequency Detailed

- Event vs. on-going Assessment

A of WYDOT

- Impacts

- Affected parties / Processes

- Expected outcomes ! \/ v

Current .

WYDOT
V Processes | [ T | & H-L Regs
WYDOT

Process ‘
Mapping

Consider Best
Practices &
Benchmarks




Who are the stakeholders/customers that will bene
from/contribute to/be impacted by the TMC?

Maintainers
of systems;

Pl Districts,
o Traffic,
operators Telecom,

Law (WyoLink), IT, IS
enforcement Ve Patrol, ITS . Selection, .
Patrol; local, . e implementati
state, federal Homeland . dei;:;rtlrca:tion on, O&M,

i lannin
(e.9. speed Security (decisions on Technical : g
limits) Emergency road support
operations/re closures/openi personnel
sponse ngs, signs,
Disaster radio use, etc.)

Security and anagemen WYDOT

Law ) Entities Internal
Enforcement High risk D;Lel;}gr users of data
Criminal t(rhaanzsnr:::t Affairs (e%.u/g?yf}oc
Investigation ! i
g DOD, e(tloernkt)g status
. needs)
Emergency e Port of
Entries

responders
(fire, EMS)

Emergency
Events

Traveling
Public

Transportation
commission

) Commercial Health
Industries transport department
using , Buses, air, (outbreaks),
transport’'n rail DEQ (spills) federal
School agencies
. districts (parks,
Private (buses) tourism,
industries DIA,BLM,DO
T S Private External D,DOE) Interstate

Hotel/motel / Agencies

Sector Coalitions

vents Event

tow.truck_.c,, ) Local
business in organizers agencies :
general Attending it Surrounding
Ig\ljglr:ct: Counties state State DOTs
Researchers Reservation agencies
affected by S
. t (data mining) Parks (travel,
Rabid UW events FHWA, National tourism, state
sports fans weather, safety parks, game
Universities and fish,

(uw)

livestock)




What goals / objectives do you see for the TMC?

Entertaining Wide view of
(school transportation
isit regarding info \y
“Wc:/\:\?le?f)ect” to public (esp.
where cross
Impressive Public over) Change and
; Communicati monitor the
Public Image on/ ITS devices
make Interaction Pinnacle of Better (VMSt(,:I-;AR,e
WYDOT look WYDOT availability of ’ Consolidatio
good / information ITS n of human
showcase devices/syst resources
i systems
Information WYDOT : U Al ems Training and
should be Contribute to location
. : procedures
timely, State (disaster for
Econom : .
accurate, y Facility that recoveny consistency Optimize
Help people appropriate is planned site) WYDOT
make Attract 24 x 7 /365
i and secure ) resources
decisions Tourism yet available Operations - (managemen
(9o/no-go) or visits, etc. Appropriate Consollfdatlo t and admin)
. . no
Information Economic Environment resources —
Service Benefits Improve the Backup,

Guidance to enter data

Information o economy of secure, etc.
T visitors on Wyoming — once
; s f emergency encourage Internal
d_(;frma? orOI (beacon for tourism, lon/oofi Effectiveness Operate
! eursegrsen Frontier Better decision \ . ucking Dev;iozioptl LB
Continuity of days) making, timely ITELEy L, o system
mining, etc. communicati
message road closure, ons between _(a(_:ross Professionalis
state-wide able to get Response district and i i GEmaEr
Able to run historical data _ own time Operator
exercises, Coordinated '\, programs E.g. lower (trusted to
Motorist scenarios; multi-agency ) decision make
Mobility o t;()clt;[((:)e response level, remote Improve decisions;
) . p Improvgd com’n) efficiency of moving fr_om
uniformity y z .
Public Safet Information h college kids
(messages y (quality and e
for q rov)\//) Improved (1hour of
situations) information 180=1M$)
Improve Facilitate gathering
Safety evacuation Improve and
communicatio disseminatio
n between

n
internal users;

improve
quality of
WYDOT
response



What functions do you see addressed by the TMC?

Workplace
Safety

Emergency
Operations

Incident
detection and Traffic
Management

AMBER Alert

Management
(information for

motorist
Web, 511 ; - .
! f Patrol Dispatch
HARS, VMS P decision making
/ modifying

motorist

Information
dissemination

Coordinate with
neighboring
DOT

coordinated
Dispatch

Integrated
Communication

Road and
Weather
Condition
monitoring

Integrated
Dispatch

Data Archival

Management
Dashboard
(Global
Metrics)




Goals, Objectives, & Benefits

WYDOT Goals & Objectives

¢

TMC Goals & Objectives

\ Program Goals & Objectives

N

Benefits to Public

Benefits to WYDOT
Benefits to Programs ’

Maintenance

4

Traffic Ops

Patrol Dispatch

ITS

Blowing Snow

Scenarios
Incident Management
Handling Abnormal conditions
Roadway status change
High risk locations factors
Planned / anticipated activities / events
Emergency Operations
Reactive / Preventive Maintenance
Surveillance of key areas
Information: meeting needs and
expectations

» Data collection and archival

Enhancing system capabilities
Disaster recovery

Benefits

Improved:

* Inter-program coordination/communication
* Incident response time (lower)

» More appropriate response

* Quality Info on current conditions

* Quality info on evolving conditions

» Completeness, accessibility of data

» Time to close / open road (shorter)



Roadmap to Requirements

Stakeholders v Scenarios -> Process flows v~ Concept of Ops v

Goals & 2
Obiectives Scenario » Draft H-L Regs
JECHIVES . Characteristics: v IS

- Situation/Context

- Occurrence frequency Detailed

- Event vs. on-going Assessment

A of WYDOT

- Impacts

- Affected parties / Processes

- Expected outcomes ! \/ v

Current .

WYDOT
V Processes | [ T | & H-L Regs
WYDOT

Process ‘
Mapping

Consider Best
Practices &
Benchmarks




Logical View of Operations

Dashboard Reports

Information Com’n Data Communication

External Equipment
Cars, Trucks, Plows

Deployed Devices &



Loqgical View of TMC

Dashboard Reports

I Information Com’n I Data Communication

Other Sources Deployed Devices &
eopie (Cars, Trucks, Plows) Equipment




Concept of Operations Overview

How:
Resources needed
to design and build

Who:
Stakeholders and
| their involvement

Where: Concept of Why:
Geographical Operations Goals and
and physical Objectives
location

When: What:

Time sequence of

. Key known elements
activities to perform

of the system




MC Physical & Virtual Space

TMC Input — TMC Functional g TMC Concept

Requirements Requirements of Operations
Inputs into TMC Functions of TMC Outputs of TMC
(what, why, how, who, when, where) Coordination of: Providing:

Data *Org/People (Patrol, ITS, Actions and Decisions
eInformation Maintenance, Traffic ops) Outbound Communication

*Business Processes / Procedures /
Rules / Decision Rights
*Technologies (applications,
databases, datacom, networking,
hardware, devices

TMC Physical Space TMC Virtual Spacg
(Interactions and Inter-relations) (anytime, anywhere, anyone*)

| Information & Layers:

*QObservations
*Decisions
*Policies

eData Archival / Queries

Requirements: 2 . Fkoe T
M -Organization S - Ko el
. oCO?nmon areas .§ S 0 ARG T ek b P /@ets & Resources-
«Systems areas 3 _"fi-----/lﬁcidents & Events
«Security 7] 1 A - || _—Traffic Conditions
3 —
«Data comm = - _AWeather Conditions

X 51 =3 Road Conditions
Programs & Personnel in TMC '




Conceptual Prototype

Wyoming

Highway Monitoring

® Event Monitoring Conditions
O Incddents/Events

|__Map || Satelite || Hybrid Event Monitoring
|l Overlays
|
\
|
|§| [l Road Conditions as of 4/28/06
Y | 12:00PM
@mmle
Q= Markers on this page will reload
— = in 0 seconds
e 3
@ [ * Patrol Cars
I::::'\ 1F
E:‘B B2 vMs information
Curt Gowdy {
\ o Stalo Cheyenne Speed Indicators
- \.\._ _— |.= :’;

= RWIS Information

O O O 0O

]ﬁ Closure Gates




Interim TMC Supports Adaptability

Maximum Long-
term Capabilities ./ Phased
Approach to
GF TMC

Upper Bound Straight-to-GF

of Interim Capabilities
TMC Capabilities
Capabilities - |
Incremental
Benefit to
WYDOT

W

Time



Should Maintenance Dispatch (communication between the

operator and the Foreman) be from the TMC?

Criteria Pros Cons Score
Making the right « Many decisions don’t need « Foreman will make decisions on
decision(s) “local knowledge” local view (not state-wide)

» Foreman can validate view of
situation from “on-the-ground’

Speed to Action «24-hour operation *If sequence applied too rigorously
can slow things down
Certainty / Reliability *Capture data and feed back to *L_eaving decision with foreman
(implementing action) DME; will drive improvements does not drive to state-wide
*Resilient to system failure consistency (e.g. plowing at night)

*TMC; More disciplined review
*TMC as “independent auditor”

*TMC consolidates data from
multiple sources

Resource Usage *TMC (with state-wide view) will *Crew pride; doesn’t help cross-
help improve situation district coordination

*Helps overcome personal-based
local decisions

Cause Resolved (fix «Better balanced use of resources

problem) «TMC has possibilities to apply
protocol (escalate/work-around)

Sequence of events: A) Issue on road, B) call comes to TMC or TMC observes through ITS, C) TMC calls
foreman, D) foreman decides if/who to respond, E) TMC coordinates with drivers



WYDOT Effectiveness — Central or De-Central

Degree of

Effectiveness
How well can
execute the
Operational
Scenarios

Make decisions based
on optimal
Improvemnent

Don’t
centralize too

Startin far!

PO

De-Centralized Centralized




Roadmap to Requirements

Stakeholders v Scenarios -> Process flows v~ Concept of Ops v

Goals & 2
Obiectives Scenario » Draft H-L Regs
JECHIVES . Characteristics: v IS

- Situation/Context

- Occurrence frequency Detailed

- Event vs. on-going Assessment

A of WYDOT

- Impacts

- Affected parties / Processes

- Expected outcomes ! \/ v

Current .

WYDOT
V Processes | [ T | & H-L Regs
WYDOT

Process ‘
Mapping

Consider Best
Practices &
Benchmarks




Best Practices

Who

— Arizona — Phoenix and rural (entire state)
— Minnesota — Twin Cities and some rural
— Nevada — Los Vegas; rural in future

— New Mexico — Urban and some rural

— Utah — Salt Lake City; rural (new; entire state)



Best Practices

Observations

— All are in their second (even third) “incarnation”
— Coverage: ITS ops, patrol dispatch, traffic ops, maintenance dispatch

— 24X7 operation
* Though not all functions; but on call

— Most have an active supervisory (or advisory) body

— Professional level (e.g. traffic technician)
* Mechanisms to make pay adequate

— Significant investment for integrated software application (no COTS for
Rural TMC)

— Weather forecasting (esp. winter) is important function
— TMC takes incoming road/traffic reports from public

— Public Affairs is tightly linked, not necessarily “in” the TMC



Best Practices

Recommendations

— Make sure have full stakeholder buy-in from start

— Make sure patrol dispatch and others can interact
Organization barriers break down over time

— Leave enough space for growth
» Both the Operations Floor and overall facility

— Have measures in place from beginning

— Define requirements for software based on real
needs (as vendors will push what they have)



Roadmap to Requirements

Stakeholders v Scenarios -> Process flows v~ Concept of Ops v

Goals & 2
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- Occurrence frequency Detailed

- Event vs. on-going Assessment
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- Impacts
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- Expected outcomes ! \/ v

Current .
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V Processes | [ T | & H-L Regs
WYDOT

Process ‘
Mapping

Consider Best
Practices &
Benchmarks




Function / Scenario Mapping

TMC Functions | Monitor | Monitor | Control Info Traffic Data Public | Maintenance Patrol
Devices | Weather | Devices | Out Ops Logging | Affairs Dispatch Dispatch

Scenarios
Incident Management v v v v v v v v v
Abnormal Conditions v v v v v v
Roadway status change v v v v v v v v
High Risk locations v v v v v
Planned or anticipated v v v v v v v v v
activities or conditions
Reactive Maintenance v v v v v v
Ongoing / Preventive v v
Maintenance
Emergency Operations v v v v v v v v
Surveillance of key v v v v
areas
Disaster Recovery v v
Quality Information v v v v v v v
Dissemination
Data collection and v v v v v v v v
archival
Enhancing system v v v v v
capability




Types of Requirements

Functional » Operational Scenarios
Integration » With other (existing) applications
Capacity » Size of state, department

Performance > Load, response time
Reliability » Up-time needs

Usability » Operators, supervisors
Adaptability > Anticipate future needs
Scalability » Hardware/Software review
Expandability > Architecture review
Supportability » Enhancements, maintain
Security » Regulations, department




Requirements Document

High Level
Global Coverage

Qualified
Requirement

Represents
Conceptual Design

Covering all areas...

Overall System
Integration
Facility
Organization
Process

e Communication

Software
Hardware
Documentation
Training



Interim TMC Supports Adaptability

Maximum Long-
term Capabilities ./ Phased
Approach to
GF TMC

Upper Bound Straight-to-GF

of Interim Capabilities
TMC Capabilities
Capabilities - |
Incremental
Benefit to
WYDOT

W

Time



Organizational Evolution

e Based on Assumptions
— Skills / Professionalism; part-time college to career
— Travel information; web hit counts to satisfaction measures
— Focus; road segment to corridor / district-centric to state-wide
— Info to public; what’s available to decision support
— Protocol; local to global
— Historical Data; disparate logs (paper) to consolidated
database
— Data access; “sneakernet” to secure on-line queries

 Based on Decision to make
— Safety improvements; “deploy” to deploy and measure results
— Efficiency; local to global
— Authority; nebulous to crystallized
— Driving Decisions; anecdotes to hard data
— Connectedness; collection of devices to integrated system
— Software; disparate components to integrated architecture
— Driving Improvement; stove-pipes to cross-program processes



WYDOT Effectiveness with TMC

With tough - but
good — decisions
(managing change)

Organization
Setup

Degree of . _Closure Authority
Effectiveness Road closure process

Road Condition info

. Dispatch at TMC

Traffic signal mgmt
Others...

With “easy” decisions
(i.e. “Business as
Usual”)

Deployed
Devices

No Change Baseline TMC Best TMC



Interim TMC — Transition to Baseline

Work out TMC 24x7 approach
Work out TMC Operators / Patrol Dispatch Synergy
Staff TMC Operators
Provide “on-call” lists to TMC
— District maintenance foremen
— Perhaps even maintenance personnel
Handle Construction Emergency Call lists
Transition DMS/HAR/Beacon management to TMC
— Define System-wide DMS/HAR/Beacon approach
Transition Wyo Road Report (Web + 511) process to TMC
— Including 10-13 calls in to TMC
Transition after-hours dispatch to TMC
Transition District 4 dispatch to TMC
Tracking Maintenance Vehicle Location by TMC
— Pending AVL
Virtual TMC for District Staff
— Getting road/weather/traffic information to District Staff desks / fingertips
Transition to electronic logging
TMC overall ownership of ITS Maintenance

Timeline: ~ Apr 2007



TMC — Transition to Best

Implement “No Report” discipline; expire old reports
Add Event Manager(s)
Incident Management Plan
Deploy Road/Traffic Report “Hotline”
Transition TMC into Corridor organizations
— 1-80, 1-25, 1-90
Corridor-based Closure Plans; cross-district, cross-state
— Alternate Routes
— Estimate Duration (at least internally)
Corridor-based Re-Open Plans
— Coordinate with neighbor states
Emergency Operations Plan
High Quality Information to Stakeholders
Implement Performance Measures for TMC (and WYDOT)
Implement Continuous Improvement processes

Timeline: ~ Sep 2007



TMC — Transition to Ultimate

Apply Lessons Learned

— Software, Facility, Processes
Better Adapted Facility

— Fully secure

More effective Video Wall
More secure Data Center

Improved facility layout
— Address additional needs

Better use / allocation of space
Improved interactions within TMC

Improved customer satisfaction
* Public, Media

ITS workbench (repair, deploy)

Integrate with other initiatives
— Better leverage of Data / Radio communication (e.g. WyoLink)
— Full AVL (Patrol & Maintenance)
— Real-time traffic management (e.g. Variable Speed Limits)

Better Integration with rest of WYDOT
— Traffic, Planning, Sign Shop, Staff

Integration with MDSS

Comprehensive automated Data Archival and Query

Timeline: Sep 2010



How the TMC Becomes Vital

Measurable improvements in information to public
— Wyoming residents, tourists, commercial transportation
— Timely, consistent, accurate, at decision points
— Information in form they need, where/when they need

More effective communication and coordination
— Patrol Dispatch, Maintenance, Traffic
— Inter-district, inter-state agencies
— Inter agency

Embraced by District personnel
— Better information for higher efficiency
— Reduced time to respond / close / open
— Reduce demands on radio dispatch folks
— Allows to focus on core activity; maintaining roads

Appreciated/demanded by the public
— Improved satisfaction in WYDOT (improvements realized)
— TMC is highly visible (tip of iceberg)



Significant Accomplishment in 4 Months

Created a solid cross-program team with common and compelling vision of TMC
— Inclusive; districts, FHWA, WTA
— Team platform that will endure — as a Cross-functional TMC

Future operational processes developed in detail and agreed
— Road Closure, event management, incident management, congestion management
— ITS deployment and Maintenance
Articulated compelling vision and strategy for TMC
— Interim TMC as stepping stone
—  Full TMC with both vision & solid experience
Drove consensus on key points, hard decisions
—  Shift of responsibilities to/from districts
— From points of disparity to points of agreement (scratched the surface)
—  “No report”, info not only from plow drivers

Drove clarification of interactions, roles and responsibilities (some still pending)
Developed compelling conceptual prototype (team and districts)

Developed SPI Performance Measures for TMC

Enhanced Customer Satisfaction survey for TMC

ROI - $20 million worth of TMC functionality for less than $2 of investment



Concluding Remarks

Thank You for your Attention
&
Enjoy the Rest of the Conference!
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