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Presentation Overview

e Why we do what we do
 Existing ITS Infrastructure
« What's coming — Active Traffic Management

e Future Possibilities — Vehicle Infrastructure
Integration (VII)



There’s a lot more to be done...

Highway Congestion

Venhicle Hours of Delay per Day per Mile in Washington State

Puget Sound (King, Pierce, Snohomish)
47,400 Hours of Delay per Day

Spokane Arca Tri-Cities Area
900 Hours of Delay per Day 900 Hours of Delay per Day

Vancouver Area
1,300 Hours of Delay per Day
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» 370,000 vehicle hours (520,000 person hours) daily delay (oo4)
 Chiefly affecting urban areas and especially the Puget Sound region



Causes of Congestion

It's more than bottlenecks

Non-Recurrent Recurrent
Congestion = 55% Congestion = 45%
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Maximizing Throughput

Making lanes more efficient
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When only a few vehicles use a If more vehicles use a highway,
60 highway, they can all travel at the speed limit traffic slows down but capacity

remains high

Aé'sfill more vehicles use a
highway, all traffic slows down
and capacity decreases

If too many vehicles use a
highway, congestion greatly reduces capacity
T T T T

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Number of vehicles in a lane per hour
® Data from: 1-405 General Purpose Lanes

1-405 at SR 169 in Renton

Lost Productivity

100 Despite increased

a0, {rz-m demand during rush-
hour congestion, fewer

60% £ vehicles move through

40% T\_ each lane.

Laost Efficienicy
20%
0% . .

5 AM 8 AM 11 AN 2 PM 5 PM & PM



Congestion and Safety

Northbound Interstate 5: 2005 Rear End Collisions and Congestion Occurances
Collisions (squares) and Congestion (shaded areas) by Time of Day and Location
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2005 Annual Average Daily Traffic, Hours of Delay by Milepost (correlates with graph above)
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We're doing a lot right now...

Three-part strategy to address congestion: ADD CAPACITY

STRATEGICALLY
» Adding capacity strategically | MovING
« Operating roadways efficiently POPERATE
« Managing demand pEMAND N\ ~

The Big Picture

The Legislature’s
State Transportation Policy Goals:

* Preservation
» Safety

e Mobility
 Reliability

» Stewardship




‘Moving Washington

Congestion is a priority:  Preservation,
Safety, Mobility, Reliability and Stewardship are
policy goals for Washington State. The success of
WSDOT'’s congestion relief strategy depends on
meeting each of the goals.

Delivering on our commitment:  WSDOT
Is delivering crucial transportation projects. With a
clear road map for the future, we can meet
growing travel demands.

New tools, new challenges: WSDOT is
studying transportation innovations around the
world and working to implement technologies such
as active traffic management to ease congestion
today and sustain added capacity into the future.



Adding Capacity Strategically

Building is part of the solution

Project Delivery
The Nickel and TPA plans include 392 projects targeting
safety, preservation and congestion relief.



Managing Demand
Providing people choices

As the urban areas grow, so does
demand and corresponding congestion
WSDOT works with multiple modes to
manage demand.

* Commute Trip Reduction: More than 1,100
worksites now participate in the program,
reducing delay by 19%.

e Transit options: bus, light rail, commuter

rail, providing 180 million transit trips annually.
» Vanpools: The largest vanpool program in
the nation has increased 40% since 2003 with
more than 2,200 vanpools and nearly 18,000
riders daily.

 Planning with Cities and Towns:  Careful Land-
use actions under the Growth Management Act
connect transportation with development.

» Park and Ride: 300 lots statewide with more than
43,000 parking stalls

* Bike lanes and pedestrian access



Operating Efficiently

Getting the most out of the infrastructure we have

* Intelligent Transportation Systems (ITS):
135 ramp meters, real-time traveler
information, 475 traffic cameras, 179 variable
message boards, 7 traffic management
centers.

* Incident Response Teams:

55 trucks responded to 52,877 incidents in
2007. Average clearing time dropped from 33
minutes in 2001 to 16 minutes in 2007.

« Signal Timing:

Signal optimization program monitors and
adjusts 884 traffic signals to save drivers
thousands of hours in yearly traffic delay.

» High occupancy vehicle (HOV) lanes:

200 miles of planned 300-mile HOV system
complete.

* High occupancy toll (HOT) lanes:

Making HOV lanes more efficient.



Progression of Traffic Management in

Washington State...

I-5 Express lanes in Seattle
Variable message signs
Highway Advisory Radio
Ramp meters

High occupancy vehicle lanes
Incident response program
Traveler information

Signal system management
Managed lanes

Vehicle-infrastructure
Integration approaches

1970

1980

1990

2000 +









Active Traffic Management

New Technologies on the Horizon

 Build off current ITS
Active traffic management is the next
generation of intelligent transportation system
» Overhead gantries
Variable speed limit and lane-control signs over
each lane with message signs
» Speed harmonization
Maintain flow and reduce collision risk
» Hard shoulder running
Shoulders open as a travel lane during peak-
hour traffic
* Emergency refuge pull offs
Keep traffic moving during stalls and collisions
* Variable lane control
Signals divert traffic away from trouble spots
and improve emergency vehicle access
» Travel time signs
Allow for better reroute decisions by travelers



Phase 1 - Qualitative Analysis

e Screened major corridors for ATM
techniques

e Conducted peer workshop

 All corridors provided opportunities for
ATM techniques

« Recommended 1-405 for quantitative
analysis

—1-90 interchange to Sea-Tac airport



Phase 2 Technical Analysis

Modeling and quantitative ana

ySIS

Develop signing/design conce

LS

Develop typical operations scenarios

Cost estimation
Assess Institutional and policy
Assess operational iIssues

ISSUes



Speed Harmonization

Dynamically and automatically reduce
the speed limits approaching areas of
congestion, collisions, or special
events.



Speed Harmonization

« Potential Savings: $13 million/year
* Conceptual Planning-Level Cost Estimate:

- $12 to $56 million depending on design concept
- $464,000 annual operations and maintenance costs



Workshop Findings

Flexibility is key
— Multi-purpose signing (regulatory or advisory)

Leaning toward European signing
approach

Incorporate lane use control
Request experimental use applications

Potential need for 24/7 operations center
staffing



Independent Queue Warning

Warn motorists of downstream queues
and direct traffic through alternate
lanes.



Independent Queue Warning

110 hours of reduced delay

Collision Reduction

— Primary collisions - 15 to 25 percent (assumed 15)
— 21 fewer collisions per 3 year period.

Potential Savings

— Collision Avoidance = $392,000/yr
— Collision Delay = $8,900/yr

— Congestion Delay = $128,000/yr

Conceptual Planning-Level Cost Estimate:

- $0.5 to $1.5 million depending on design concept

- annual operations and maintenance costs would be inclusive in
speed harmonization estimate if implemented together



Workshop Findings

Incorporate with speed harmonization
Some limited independent applications

Potential need for 24/7 operations center
staffing

Concern regarding liability if not a program
commitment



Hard Shoulder Running

Use the shoulder as a travel lane during congested periods
or to allow traffic to move around an incident



Hard Shoulder Running

e Location of shoulder running segment must extend
beyond roadway bottleneck

 Benefits — clear increase in capacity and decrease In
congestion

 Implement as a first phase of a long-term improvement
project/strategy

* Preliminary capital cost estimate of $2.7M per mile

« QOperations and maintenance costs will vary by location
and implementation with other ATM techniques



Workshop Findings

Limited application

Need to sweep for disabled vehicles prior to
opening

Need freeway service patrols for quick incident
clearance

Include core hours

Needs dynamic, positive signing and lane use

control
— Reduced speeds
— Edge of pavement striping
— In conjunction with speed harmonization

Need continuous lighting



Junction Control

Direct traffic to specific lanes (mainline or ramp)
based on varying traffic flows using variable
traffic signs, dynamic pavement markings, and
lane use control.



Junction Control

e Collision Reduction
« Assumed a range of 15 to 25 percent
« 9to 15 fewer collisions per 3 year period
« Potential Savings:
- Collision Avoidance = $136,000 to 264,000/yr
e Conceptual Planning-Level Cost Estimate:
- Capital and operations and maintenance costs will

vary by location and implementation with other ATM
techniques



Workshop Findings

Concern regarding driver compliance
Operational flexibility desired (advisory vs.
regulatory)

Need lane control for all lanes

Works best with hard shoulder running
Needs additional study



Traveler Information

« WSDOT currently provides travel times via variable
message signs

« Additional locations would be beneficial

e Special purpose signs more cost effective

 $0.7M per location for two sign concept

e« $43,000 in annual operations and maintenance
Costs



Stalled Vehicle — Center Lane
What is the benefit of advanced information?



Stalled Vehicle — Left Shoulder
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Potential Central Puget
Sound Active Traffic
Management Network
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Next Steps

Further evaluation of SR 520 Corridor, 1-405
Corridor, 1-90 Corridor, Alaska Way Viaduct/I-5
Project

Build in operational and policy flexibility

Implementation beyond mega project corridors
— PSRC coordination

Future program funding
— Capital and Operations

Outreach to elected and appointed officials

Coordinate with local partners, especially law
enforcement
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Connecting Venicles and Infrastructure
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Communication

Satellite-to- Hot Spot (DSRC)

Vehicle :
(GPS Traffic Management Center

(TMC)
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Commercial
Weather Sensing Applications

Intersection Collision
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We have concluded that VII
IS technically feasible
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Questions?

Contact: Ted Trepanier, State Traffic Engineer
360-705-7280

TrepanT @wsdot.wa.gov
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