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*What is ICM? ( ~ 30 mins)
*Concept
*Processes

- Ongoing ICM across the US ( ~ 30 mins)
-US DOT ICM Pilot Projects

- KDOT/MARC I-35 ICM

* Team |CM exercise ( ~ 30 mins)
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*Room orientation
* Cell phones
*Breaks

What we do
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* Your expectations?




The Electronic Highway: How 1960s Visionaries Presaged Today's Autonomous Vehicles
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future look
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*What is ICM? ( ~ 30 mins)
* Concept
*Processes

- Ongoing ICM across the US ( ~ 30 mins)
-US DOT ICM Pilot Projects

- KDOT/MARC I-35 ICM

* Team ICM exercise ( ~ 30 mins)




* Integrated — working together as one
» Corridor — a space of movement for people and goods

- Management — monitoring & controlling

What is ICM? tJOS:rﬁiglsrnd managing all transportation resources in a
- Concept  Highway

* Transit

* Arterials

- ITS

- Operations managers

"ICM provides the opportunity to proactively improve and maximize the performance of the transportation system by
serving as an alternate to traditional major infrastructure investments which may be more expensive or constrained by
environmental issues. ” Alex Estrella, ICM Manager, San Diego Association of Governments
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What is ICM?

* Multi-modal
* Pro-active

* Max use of existing

capacity

- System-wide

perspective

* Increase reliability
- Efficient flow

* Cooperative

Follow Us qd
Dewnload our KCScout app and ? "'- " -
follow us on Twitter, Facebook ;

and You Tube for up to the
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Why Planning for Operations?

BAD WEATHER BOOD SIGNAL TIMING  SPECIAL EYENTS/OTHER = o
; Sowrces of Congestion Ower 50% of

congestion is directly atfributoble to lorge
fluctuations in demand {such as special
evenlts), poor signal timmg, traffie meidents,
inclement weather, and work zones,
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Travel time reliability

What travelers experience. . .

.. .and what
) i they remember

What is ICM?

- Concept

Travel Time

Travel times vary
greatly day-to-day

Jan. July Dec,




Cross traditional transportation boundaries
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What is ICM *|s KC Active or Integrated or Both?

- Concept




Active Integrated

* Optimizes system * Optimizes system
performance and user performance and user
experience within a experience within a
region or road segment multimodal corridor
Whatis ICM - Strategies may be - Strategies are
_Concept applied toget.her W!th integrated across mode
P other strategies orin (highway/arterial) and
isolation to dynamically transit
manage operations * E.g. dynamic ramp
- E.g. dynamic ramp metering + mode shift
metering options
* Multi-agency * Multi-agency
coordination is needed coordination is a must

Adapted from: US DOT ICM Deployment Workshop, 2012



Active — Integrated Continuum
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*What is ICM? ( ~ 30 mins)
* Concept
*Processes

- Ongoing ICM across the US ( ~ 30 mins)
-US DOT ICM Pilot Projects

- KDOT/MARC I-35 ICM

* Team ICM exercise ( ~ 30 mins)




7-Phase ICM Implementation

Process
o EF! Esiahll \

atarted Goals

What is ICM — b “‘“"‘."f"“".“‘.‘sﬂ&iééﬂ“"" i —
= PI‘OCGSS a Plan fu'r SUCCRSS .

ﬁ*ﬂperale & :
Maintain Replace

US DOT definition




Lif ecycle Processes

Systerm Y alidation Plan

Syster Werfcation Plan
[System Acceptance ]

Whatis ICM
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Whatis ICM

- Process

& We are here

Lif ecycle Progges

Tirne Line

Systerm Y alidation Plan

Syster Werfcation Plan
[System Acceptance ]

Yerification Plan
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stakeholders

Whatis ICM
- Process




ICM CMM Model

Institutiane_ﬂ‘ 1
Integration

Technical ]
Integration

Operational
Integration

Inter-agency
Cooperation

Traveler Information

Agencies do not
coordinate their

Level 2
Centralized

Level 3

Partially Integrated

Some agencies share
data, but operate their

Agencies share data,
and some cooperative

Agencies share data,
and implement multi-
modal incident response

Operations are
centralized for the
corridor with personnel

operations networks independently | responses are done ans operating the corridor
P cooperatively
Cooperatively fund
- - Coordinated funding Cooperatively fund deployment and
Single Agency MPO tracks:unding through MPO deployment projects operations and

maintenance of projects

Static information on
corridor travel modes

Static trip planning with
limited real-time alerts

Multimodal trip planning
and account based
alerts

Location-based, on-
journey multimodal
information

Location-based,
multimodal proactive
routing

Limited or Manual

Near real-time data for
multiple modes

Integrated multi-modal
data (one-way)

Integrated multi-modal
data (two-way)

Multi-source multi-
modal data integrated
and fused for operations

Some ad-hoc
performance measure
based on historic data

Periodic performance
measures based on
historic data

High-level performance
measures using real-
time data

Detailed performance
measures in real-time
for one or more modes

Multi-modal performance
measures in real-time

Manual coordination of
response

Pre-agreed incident
response plans

Tool selection of pre-
agreed plans

Model based selection of
pre-agreed plans

Model based creation of
incident response plans
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ICM Program - Expansion
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Ongoing ICM - v ® 9 ?,-
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€ s inteigent rvsportation Systoms

HE Meyarsers ol Merapresee

Three AMS Sites
San Diego, CA Dallas, TX

= Popularfreight. fouristand  + Majorempiloyers » Busy commutercomdor
CommLer comaa! v No ability to expand « Limited expansion capacity
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penods planned

[CM Siraregies
« Integrated management * Integrated management = Integrated management

« Coordinated incident » Coordinated incident « Coordinated incident
management management management

« Dynamic ramp metering  * Integrated operational * Multi-agency data exchange

systems + Managed lanes
» Increased park and ride
+ Increased transitridership capacity Pa
- Congestion avoidance . HOV * Signal timing
rewards

+ Reversible HOT lanes
« Transit signal priority
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SAN DIEGO I-15 TEST BED FOR
INTEGRATED CORRIDOR MANAGEMENT

Rule 940: Meathodology, Madness, and Measures Materialize

January 27', 2015 = Multimodal Integration and
B:30am - 1.2:00pm

™ Planning for Transportation Technology Adoption

Performance Based Management
= Traveler Information
= Arterial Management

* Freeway Management

= Transit Management

» Electronic Payment System

Source: Peter Thompson presentation to INCOSE Transportation Working Group, 1/27/15




Phase II: Was it Feasible @. -

CAMBRIDGE
T ET T T T —

= Qwerall, significant benefits

« Reduced travel time and improved

travel time reliability are two largest
expected benefits, followed by fuel
consumption and emissions benefits.

+513.7 million in user benefits per year

« 10-year life cycle total benefit of
$115.9 million.

- Costs are estimated at 51.42 million
per year. 10-year life-cycle cost at
$12.0 million.

« Benefit/cost ratio over the 10 life cycle
159.7:1.

Source: Peter Thompson presentation to INCOSE Transportation Working Group, 1/27/1



Phase lll: Design

Should we
brace...?

Source: Peter Thompson presentation HICOSE Transportation Working Group, 1/27/15



M Phase lll: Delivery (with a twist)

= l=ratian Pan
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= Training
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Looks like a lot
of paper
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work...

""-FI-.

Source: Peter Thompson presentation tHICOSE Transportation Working Group, 1/27/15



™ Three Benefits

= Maintenance
- Staff turnover happens

- Corporate memory retained in document set. [now
somebody just needs to read them again]

= Repeatability

- From concept exploration to project execution.

...with

significant
benefits

= Choice

« Reduced vendor “lock-in" risk




*What is ICM? ( ~ 30 mins)
* Concept
* Processes

- Ongoing ICM across the US ( ~ 30 mins)
-US DOT ICM Pilot Projects

- KDOT/MARC I-35 ICM

* Team ICM exercise ( ~ 30 mins)




KDOT/MARC I-35 ICM

\ ] R
. . (7317 i {f !_?}Kfinsas: City
- Consider I-35 Corridor e
as one system ]
- Each organization is
part of system
What it - Within existing plans © o
R e I \ /A
dt [t means and resources e NSl L] S e
to|-35 + KC Scout f
* Operation Green Light

* Agree on coordinated
response plans i S
- Use technology )

Source: I-35 Moving Forward




KDOT/MARC I-35 ICM

* Use Cases
* Build on existing plans
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KDOT/MARC I-35 ICM |
*Regional travelers

- KDOT 4 2
¢ M A R C SB I-35 BETWEEN 20TH STREET AND 23RD STREET TFWY

gy 4 BT’ g

bt | b9 i 8 { / @\ =
* KC Scout i

=
. O G L z; { =

e g \ "

EmE .
4

Stakeholders

- Cities/Municipalities \ =R

* Transit
*Emerging technology

Met April 28, 2016




KDOT/MARC I-35 ICM

* Institutional  * Technical * Operational
- Cooperation * Traveler * Performance
- Funding information measures
- Data fusion * Decision
support
system

355B @ JOHNSON DR (13)  12/05/2014 09:50:58

3 Components

In Focus




KDOT/MARC I-351CM One user, one trip, many conditions

Use Case

Based Analysis

Current (2016)

Typical

Incident

Planned Construction

One Time Event

Future (2030)

Typical

Incident

Planned Construction

One Time Event

ICM

Typical

Incident

Planned Construction

One Time Event




Potential User Traveling From | TravelingTo | Purpose |Time of Day
KDOT/MARC I-35 1CM - |l el i

Male K-7and W. Santa Johnson School
18-24years  Fe, Olathe, KS County [non-peak]
Single Community ﬁ
College

Female 127" & N Mur- KU Medical Work AM.
25-30Yyears Len, Olathe, KS Center % [peak]
Single

Viale 152> & S. Prlumm, Downtown, Wor .M.
25 - 30 years Olathe, KS Kansas City, % [peak]
Married MO
Use CaSES Male Downtown Near Home/ P.M.
. 30—-35Yyears Kansas City, KS Johnson Recreation [peak]
COﬂSldered Married County CC
w/kids L
Female 75t & Antioch BSNF Work AM.
40 — 45 years Area (near Intermodal [peak]
Single w/kids Shawnee Mission Facility, %
Medical Center) Edgerton, KS
Male BSNF Intermodal Armourdale  Freight AM.
50 — 55 years Facility, RailYard, [non-peak]
Married Edgerton, KS Kansas City, %
KS
Female 127t & N Mur- Shawnee Pick up P.M.

60— 65years Len, Olathe, KS Mission Grandchild [peak]
Widowed Parkway, from

o~ T~ ~ 1



KDOT/MARC I-35 ICM

Our User

* 29-year old radiologist at KU Med

* Likes country music

A Roasterie coffee fan

* Owns a townhouse at 127" and Black Bob
* Has a young child

* Plays volleyball on co-ed, evening league

On Tuesday morning, Sarah needs to get to work at KU
Medical Center for an 8:45 A.M. patient

appointment. She will depart from her townhouse so

she can arrive 30 minutes prior to her appointment to

turn on her radiology equipment. On the way to work,
Sarah drops her child off at her parents’ house at West
615t Street (east of Antioch) in Merriam for day care.



KDOT/MARC I-35 ICM

T—— I-35 Integrated Corridor Management
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KDOT/MARC I-35 ICM

e Reliability &
Time
s Comfort

(convenience,
weather, stress,
ahility to use
travel time)

e Cost

We control/influence

Outside our control

I-35 Integrated Corridor Management

System Architecture (Future 2030)

Mobile

Static

Traffic Apps (pull - push)

Televisi KC Scout
elevision £ %
Google (including cost factors)

Inrix (including cost factors)
Here (including cost factors)
Waze (including cost factors)

MNetwork
Cable

Info System

Mapping Apps (pull) Characteristics

Computer/Internet Google Rella_bliltv: 0-1
Apple Cost: S peruse

Ride KC Yahoo
MARC RideShare site Mapguest
KUMC Carpool site

KDOT Construction Info

Yahoo Social Media
Google

Twitter - KDOT
Facebook - KDOT, MARC, ...
Facebook - other...

;J:\-Nitter - general
Dynamic Message Signs (DMS)

[-35 @ 132nd Street

I-35 @ 95th Street Air

Satellite

Arterials

5B Metcalf @ 132nd

In-vehicle messages mirror DMS In-vehicle messages mirror DMS
Signal phase and timing (SPAT) alerts
On-Star




KDOT/MARC I-35 ICM

Bus

Privately owned vehicle (POV) Shared bicycle

Carpool Bus on Shoulder
BRT

Streetcar

Bridj
Shared Auto Paratransit
Uber/On Demand Transportation Characteristics
Lyft

Privately owned bicycle

ZipCar Wait time: mins
"Last mile" vehicles Active travel time:mins
-memberName Frequency: # per hour

Availability: %
D S

Vehicle platooning

Infrastructure
Ramp meters Traffic signals Cameras KC Scout
Tolling (HOT Lanes) Bike lanes Network OGL
Additional capacity - operational/widen Sidewalks Software Roadway support (on-call)
Maintenance/construction Maintenance/construction Ride KC - Last mile planning tools TSMO [process]
In-vehicle platooning TIM [process]
On-dash alerts to incidents Overland Park TMC
Parking Olathe TMC
Police
Park and Ride Maintenance
Paid

Free




KDOT/MARC I-35 ICM

Telecommuting
Work Hour adjustments







*What is ICM? ( ~ 30 mins)
* Concept
* Processes

- Ongoing ICM across the US ( ~ 30 mins)
-US DOT ICM Pilot Projects

- KDOT/MARC I-35 ICM

*Team ICM exercise ( ~ 30 mins)




-5 small groups

Your turn... *|CM operations
*Future
‘Incident




On Tuesday morning, Sarah needs to get to work
at KU Medical Center for an 8:45 A.M. patient
appointment. She will depart from her
townhouse near S. Black Bob Road and 127th
Street so she can arrive 30 minutes prior to her
appointment to turn on her radiology equipment.
On the way to work, Sarah drops her child off at
her parents’ house at West 615t Street (east of
Antioch) in Merriam for day care.



KDOT/MARC I-351CM One user, one trip, many conditions

Use Case

Based Analysis

Current (2016)

Typical

Incident

Planned Construction

One Time Event

Future (2030)

Typical

Incident

Planned Construction

One Time Event

Typical

One Time Event




KDOT/MARC I-35 ICM
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Cost of car
ownership in

Time Travel time # miles 2030
1 I I /
‘ FuturekM - Incident ‘ /
AM (Begin O[mins /
AM|Drive home to day care mins mi @ 0.77/mi
AM|Drop off at day care mins
Tr| p t| me q nd AM|Depart from day care mins mi @ 0.77/mi
AM|Park at KU mins S 1.22 |day/annual parking
COSt ta b | e AM |Arrive Total Cost (2030 dollars)

I

Total cost




Team
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