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Policy & Planning
Oberstar Forum proceedings: perspectives on intermodal transportation

"Intermodal Transportation: The Potential and the Challenge" was the theme of the second James L. Oberstar Forum on
Transportation Policy and Technology, held March 16 and 17 at the University of Minnesota. The annual event was
created by the Center for Transportation Studies to examine and improve national transportation policy by facilitating an
open exchange of ideas among state, national, and international leaders in transportation and academia.

Congressman Oberstar's keynote presentation focused on why policymakers "need to think in intermodal terms as we
engage in long term planning for our transportation infrastructures." Oberstar, currently serving his 15th term as
representative for Minnesota's Eighth Congressional District, is the senior Democrat on the House Transportation and
Infrastructure Committee.

Other presenters at the two-day event included Associate Deputy Secretary of Transportation Jeffrey Shane, Minnesota
Lieutenant Governor Carol Molnau, and USDOT administrators Marion Blakey (FAA), Mary Peters (FHWA), and Sam Bonasso (Research
and Special Programs Administration). Several prominent University of Minnesota researchers contributed their views on subjects including
intermodal economics and urban design patterns.

The proceedings of the second James L. Oberstar forum are available from the Center for Transportation Studies by calling 612-626-1077 or
visiting www.cts.umn.edu/events/oberstarforum.

Transportation and Regional Growth Study: Synthesis attracts attention
Market Choices and Fair Prices, the recently published "synthesis" of the 16 research reports completed by University of
Minnesota faculty and researchers to date under the TRG Study, continues to attract attention from the media and
policymakers. The report was authored by Citistates Group senior writer and former Metropolitan Council chair Curt
Johnson, and published by the Center for Transportation Studies.



Both Twin Cities newspapers gave prominent coverage to the study: the Minneapolis Star Tribune in a March 17 editorial and
article, and the St. Paul Pioneer Press in an April 7 column by Toni Coleman. The national Urban Transportation Monitor ran
a front-page article about the study in its March 21 issue.

In addition, CTS director Robert Johns has presented the synthesis to a number of regional transportation leaders and
organizations, including Lt. Gov. Carol Molnau, who also serves as commissioner of the Minnesota Department of
Transportation, and Metropolitan Council chair Peter Bell.

A systems thinking perspective on regional growth
The most recent addition to the TRG Study is A Systems Thinking Perspective on the Transportation and Regional Growth Study, by Ed Ward.
This report integrates the findings of the individual reports that make up the TRG Study into a comprehensive "systems thinking perspective" on
the Twin Cities' transportation and land use system. The document explores the findings and rationale in TRG reports by several principal
investigators. To read or download a copy of the full report, please see www.cts.umn.edu/trg/research/reports/TRG_12.html or call CTS at 612-
626-1077.

Freight and Logistics Symposium proceedings published
The summary report of the sixth annual CTS Freight and Logistics Symposium, held December 6, 2002, is now available. The symposium was
sponsored by CTS, the CTS Logistics Task Force, Mn/DOT, and the Minnesota Freight Advisory Committee, in cooperation with the Council of
Logistics Management Twin Cities Roundtable and the Metropolitan Council.

If you would like a copy, please contact CTS at 612-626-1077 or download a PDF version online at
www.cts.umn.edu/publications/index.html#proceedings.

Roadway value pricing requires political, popular support
In a CTS Transportation Research Conference session April 29 titled "Emerging Trends in Value Pricing," panelists agreed that Twin Cities
drivers--and roads--could benefit from value pricing strategies, but to implement them will require strong public and political support.

Value, or congestion, pricing attaches fees or tolls to road use that vary with the level of congestion. Revenues collected can be used to fund
road and transit improvements.

Panelist Peter Rafferty of SEH, Inc., discussed how value pricing might help reduce congestion and, subsequently, lead to improvements in air
quality, safety, and fuel consumption.

"Congestion is a symptom of bad pricing," Rafferty said. The current system, besides not paying for external costs, keeps users' costs hidden
from them, "[but] we can recapture some [costs] by pricing," he said. Congestion pricing could be a viable alternative for financing
transportation infrastructure while offering demand management, Rafferty added.

Along with David Levinson, assistant professor in the University's Department of Civil Engineering, Rafferty has developed a pricing system
that employs accurate marginal cost pricing and compensation. The researchers created a model of a simple lane-drop bottleneck to simulate
alternative tolling schemes and evaluate the results across several potential policy objectives, including improvements to delay, user cost, social
cost, consumer surplus, and equity. "The model offered a lot of options," he said, with results showing that different tolling strategies could
meet widely varying policy objectives, and so work in diverse situations.

Gary Barnes of the State and Local Policy Program at the University's Humphrey Institute of Public Affairs focused on three applications of
value pricing: high-occupancy toll (HOT) networks, vehicle-based pricing, and construction project management.

HOT networks are interconnected sets of limited-access lanes--both existing and planned high-occupancy vehicle (HOV) lanes, plus some new
links and interchanges. Buses and vanpools can use HOT networks free of charge, while all other users pay. Toll collection is done electronically,
and pricing varies by the time of day.

HOT lanes provide free-flow conditions to those willing to pay, and some extra capacity is achieved without the need to expand the entire
highway network. Barnes said that based on modeling of eight other cities using this approach, HOT networks could be close to self-funding.

Vehicle-based tolling uses Global Positioning System (GPS) transponders to record where and when a vehicle travels, so road user charges are
attached to specific vehicles rather than to highways. One application is mileage-based user fees. "Much of the cost of operating a car is fixed in
practice although variable in reality," Barnes said. "This could make people more aware of what driving is actually costing them."

Construction traffic management involves tolling a section of road during major construction projects, with the objective of diverting more traffic
than would have been diverted by the construction itself. With this strategy, users who create the need for expansion foot more of the bill for a
particular project, so not only is it more fair, but it could also accelerate the construction itself, Barnes said.

Addressing public perceptions of value pricing, Lee Munnich, also with the State and Local Policy Program, said that one reason congestion
pricing has failed to garner public support in the past is that people didn't believe it would work. Now, however, researchers can point to
examples in cities--San Diego, Houston, and most recently, London--where it is working.

People respond negatively to tolls unless they see some benefit for themselves, Munnich said. Research has also shown that people like the idea
of having the option to avoid congestion by paying a fee, are more open to value pricing as congestion gets worse, and will strongly support
value pricing if they see it work, Munnich added.

The barriers to implementing value pricing are not technical, but rather, political and institutional. So Munnich said that value pricing
communications and marketing efforts are taking a "grass-tops" rather than grassroots strategy--"getting leaders on board and understanding it
so they can explain it to the people they represent."

With any discussion of value pricing, the issue of equity naturally arises. Munnich pointed to research findings for the San Diego project showing
that equity, however, was not as significant an issue as had been believed. "People at the lowest income levels had the highest support for value
pricing," Munnich said.



Finally, Munnich emphasized that planning should entail a package of benefits--consumer choice, faster trips, better transit, more road capacity,
reliable technology, support for carpooling--and "a comprehensive strategy, not just a few projects here and there."

Following Munnich, Randy Halvorson of Mn/DOT and Nacho Diaz of the Metropolitan Council offered their reactions to the previous
presenters. "We're now sitting on the threshold of maybe actually doing something," Halvorson said, in reference to the current political climate
and the governor and lieutenant governor's interest in value pricing. Halvorson cited two main reasons he was "cautiously optimistic": a change
in public attitude, and a belief in the notion that there are other ways to fund transportation besides taxes. According to Halvorson, Mn/DOT is
considering implementing HOT lanes on I-394.

Echoing comments from Munnich and Halvorson, Diaz emphasized that political support and public perception are key to the success of any use
of value pricing. Citing the recently implemented congestion pricing strategy in London, Diaz commented on how "the mayor...put himself on
the line [and] took an enormous risk." Similarly, "There is a need for that type of leadership [here]," he said.

Ultimately, Diaz added, economic issues will make value pricing a reality, because it will be impossible to generate the necessary funding for
transportation from conventional sources.

Improving public involvement for transportation projects
Researcher Gary Barnes of the University of Minnesota's State and Local Policy Program at the University's Humphrey Institute of Public Affairs
wants to know why public involvement in transportation projects sometimes goes badly. More important, because some cases reach a point
where no solution will satisfy all sides and the conflict becomes unsolvable, Barnes is seeking ways to anticipate and avoid such outcomes.

In a fall 2002 CTS research seminar entitled "Increasing the Value of Public Involvement in Transportation Project Planning," Barnes reported on
lessons gleaned from three case studies: Ayd Mill Road in St. Paul, the I-35E Mississippi River bridge, and Piedmont Avenue in Duluth. He also
sifted through academic theory for answers as well as looking at other areas with repetitive conflict, such as forestry and labor management.

The Minnesota Department of Transportation and other agencies in Minnesota and around the country have invested substantial resources in
recent years to solicit public comment about proposed transportation projects. But, according to Barnes, part of the problem with their approach
to public involvement is that they focus on logistics and assume a solution can always be found if their process is followed.

In an attempt to set the parameters of potential conflict, Barnes points to several factors worth considering: measuring the degree of local
benefits, defining local impacts, defining stakeholder interests, determining the legitimacy of the project, and identifying the ideological issues
involved. Of course, the scope of each of these varies, so finding an appropriate forum for each may present an additional challenge. In some
cases, institutions to facilitate such debates simply don't exist.

In the case of Ayd Mill Road, where the issues of use and connection to major freeways have festered for 15 years, Barnes noted that all five
potential conflict areas have come into play at one time or another. This was not the case with the other two projects, both of which had
successful conclusions. Barnes concluded that in some cases conflict can be managed by skillful application of the standard process, but that in
some projects like Ayd Mill Road, conflict is so ingrained that the public involvement process needs to be designed specifically around managing
it.

"Everybody's mad, but it's not obvious what things could have been done differently," Barnes said. "How can you--as a project manager or
engineer--recognize when you're walking into a problem like Ayd Mill Road and prepare for it?" The ultimate objective is to develop methods for
anticipating such situations, and guidance for how to adapt the process to deal with them.

Intelligent Transportation Systems
U of MN transportation labs demonstrate ITS technologies

About 75 attendees of the 2003 ITS America national conference, held in Minneapolis in May, took part in tours and
demonstrations of the Intelligent Transportation Institute's ITS Laboratory, the HumanFIRST Program, and the
Intelligent Vehicles Laboratory. All three are part of the ITS Institute at CTS, directed by Max Donath.

During the ITS Lab tour, led by lab manager Ted Morris, participants viewed the lab's comprehensive simulation
resources, computer workstations, and large-screen displays, including the Digital Immersive Environment (DEN) that
uses the illusion of 3-D to let researchers step into a digital-world environment.

While touring the HumanFIRST Program, directed by Nic Ward, participants observed its state-of-the-art driving simulator in action. This Virtual
Environment for Surface Transportation Research, or VESTR, wraps around an instrumented Saturn vehicle. The simulator plays an important
role in HumanFIRST research, which investigates drivers' use of proposed new systems, as well as how those systems might produce
undesirable driver responses and unexpected behavioral adaptation.

Another technical tour was given of the Institute's Intelligent Vehicles Lab, directed by Craig Shankwitz, during which participants rode the
TechnoBus, the latest addition to the program's research vehicle fleet. Along the route to the Minnesota State Fairgrounds, the bus, outfitted
with innovative driver-assistive technologies, traveled on the University of Minnesota's 3.5-mile intercampus transitway. The transit-only
roadway resembles the Bus Rapid Transit (BRT) routes where the vehicle's technologies may one day be used.

On the transitway, the driver demonstrated the TechnoBus's automated steering and virtual rumble strip technologies. This feedback system
uses DGPS and digital, lane-level road maps to determine position and orientation, and then applies steering-wheel torque feedback, felt by the
driver's hands, to "correct" steering and help the driver stay in the lane.

While riding close to drivers on the fairgrounds demo area, participants viewed Head-Up Display (HUD) technology (which enhances the driver's
view the road with information from traffic-sensing radar and a high-accuracy digital road map) and felt the tactile feedback systems. The
technologies were demonstrated in both snowplows and a State Patrol vehicle. On the return ride to the convention center, IV Lab staff
explained the transitway's green-light priority system and the sensor-triggered devices that alert crossing traffic to approaching buses and
bikes.

In addition to the tours and demos at this year's conference, the Institute once again joined with the Minnesota Department of Transportation's



Guidestar program to create and manage an informational exhibit. Institute staff members were on hand to answer ITS-related questions and
distribute Institute publications to the many visitors who stopped by.

Dynamic route clearance: saving time, saving lives
For a heart attack victim, a few minutes of delay in receiving medical attention can mean the difference between life and death. The nationwide
911 system saves thousands of lives by reducing the response time of emergency vehicles. But after being dispatched, even highly skilled
emergency response personnel can be slowed down by red lights or, worse, find themselves stuck in traffic as motorists struggle to clear the
roadway.

Improving the quality of emergency services that rely on our surface transportation system is among the most important goals of intelligent
transportation systems (ITS) research. At the ITS Institute, a research group led by Dr. Eil Kwon is exploring dynamic route clearance for
emergency vehicles, a technology that promises to reduce emergency response times while minimizing traffic disruption for other motorists.

Traffic Signal Preemption
Eliminating red lights along the route of an emergency vehicle can give emergency response teams a critical speed boost. Not only is the
emergency vehicle able to proceed without slowing or stopping at intersections, but traffic on crossing streets is prevented from entering the
route, so traffic volume is effectively reduced around the emergency vehicle.

Several commercial systems are available to accomplish this goal. Known as Traffic Signal Preemption systems, they consist of some type of
vehicle-mounted signal emitter (such as an infrared beam or low-powered radio transmitter) combined with sensors mounted on or near traffic
signals. The 3M Corporation's Opticom™ system, which uses vehicle-mounted infrared emitters, is a leading example.

When triggered by the emergency vehicle's transmitter, these sensors activate a control mechanism that alters the traffic signals' timing cycle.
The result is that traffic signals change to green more quickly when a transmitter-equipped vehicle is approaching, and stay green until the
vehicle has cleared the intersection.

Although vehicle-based signal preemption has proven effective in reducing emergency response times and has been widely adopted, this
approach has several limitations. Chief among these is the fact that a vehicle-mounted signal transmitter must have a clear "line of sight" to the
traffic signal in order to trigger the preemption routine.

This problem becomes particularly acute in urban areas, where emergency vehicles must make frequent turns, because closely spaced buildings
block the preemption signal at corners. And in congested city traffic, even when the preemption signal is received relatively early in the
emergency vehicle's approach to a traffic signal, it may be difficult for motorists to clear the intersection in time.

A Dynamic Approach
Dynamic route clearance goes beyond detection-based signal preemption by managing the entire route that the vehicle takes from dispatch to
emergency scene. In a dynamic system, a network monitoring module continually gathers traffic information and passes these data to a route
selection subsystem that calculates an optimal route based on current conditions. As the emergency vehicle travels along this route, its location
is monitored by the central system, which intervenes in signal timing as appropriate.

Mathematically determining the best (i.e., lowest travel time) route is an example of the "single-source shortest path" problem; to solve it, the
route selection module employs the well-known Dijkstra's algorithm. In this case, the network monitoring module first computes travel time
between points, and the algorithm computes the "shortest" route in terms of time rather than space.

As soon as the emergency vehicle clears an intersection, the routing system initiates a signal-timing recovery procedure to return the signal to
its original pattern. Kwon's system, designed around the signal policies of Minneapolis, adjusts the "Walk" interval of the crossing street (whose
signal was blocked during preemption) to return the system to its original state.

Simulation and Testing
To evaluate the dynamic preemption system, Dr. Kwon and his team used the VisSim microscopic traffic simulation module interfaced to an
external virtual control center module developed by the researchers using the C programming language.

Key capabilities of VisSim for this application included its ability to model a set of detectors that can detect only emergency vehicles. A virtual
intersection controller module was also developed to emulate signal preemption with local detection. Because VisSim does not permit the route
of an emergency vehicle to be specified during the simulation, testing the route selection module was not possible; this phase of testing focused
purely on dynamic signal preemption.

The street network around the University of Minnesota's Minneapolis campus was selected as the basis for all simulations. This area has 33
signalized intersections, which are operated in a pre-timed, coordinated mode. Geometric data on the test area were collected from aerial
photographs, and detailed traffic data including volume, signal timing, and preemption sequences for existing signal preemption systems were
provided by the City of Minneapolis Traffic Operations Center.

Travel time data for emergency vehicles on three routes were collected in cooperation with the University Police Department. Two of the three
routes chosen are equipped with the Opticom signal preemption system, which uses a vehicle-mounted light beam to activate the preemption
routine. This was simulated by including emergency-vehicle-only detectors in the simulation network and coding the 3M Opticom preemption
routine into the signal controller.

Results
Simulation of multiple distinct routes revealed that route-based dynamic signal preemption produced superior results on relatively long and
complicated routes when compared to vehicle-based preemption. Compared to intersection-by-intersection preemption, emergency vehicle
travel times under the dynamic systems showed reductions ranging from 9 to 12 percent on a relatively straight route, and from 10 to 16
percent on a complicated route.

Network-wide traffic performance was also evaluated from the point at which the emergency vehicle was introduced into the simulation until the
end of the simulation period 30 minutes later. Total vehicle-hours of travel and delay per vehicle data show comparable or better results under
the dynamic regime when compared to intersection-by-intersection signal preemption, even while the emergency vehicle itself realizes a
significant travel time reduction.



Transit & Alternative Modes

National Transit News
TCRP research publications available online
The federal Transit Cooperative Research Program, administered by the Transportation Research Board, provides practical transit research to
address technical and operational issues. TCRP emphasizes putting research results into the hands of organizations and individuals that can use
them to solve problems. TRCP publications may be viewed at www4.trb.org/trb/crp.nsf.

Here are recent TCRP publications, with associated reference information and summary from the TRB Web site:

Public Transportation Security, Volume 3: Robotic Devices: A Guide for the Transit Environment (TCRP Report 86) includes prototypical
requirement specifications, a primer on the features available for robotic devices, and results of a market survey of available systems
appropriate for certain identified environments.

e-Transit: Electronic Business Strategies for Public Transportation, Volume 4: Advanced Features of Transit Websites (TCRP Report 84)
includes automated itinerary planners, real-time customer information, e-mail notification systems, and customer relationship
management.

International Transit Studies Program: Safety and Security Issues at All-Bus Systems in Small- to Medium-Sized Cities in Western
Europe (TCRP Research Results Digest 58) summarizes the transit study mission performed June 14-29, 2002, and includes
transportation information on the cities and facilities visited, lessons learned, and discussions of policies and practices that could be
applied in the United States.

A Guide to Public Transportation Security Resources (TCRP Research Results Digest 59) provides a listing of available or soon-to-be
available resources in the transportation security field.

TRB Transit Newsletters
New issues of TRB's transit newsletters, the LRT News and the Bus Transit Systems Newsletter, are available online. Please visit:

LRT News: www4.trb.org/trb/onlinepubs.nsf/web/LRT_News

Bus Transit Systems Newsletter: www4.trb.org/trb/onlinepubs.nsf/web/BTS

Design Guidelines for Buses using Electric Power
The Volpe National Transportation Systems Center recently produced a report on guidelines for facility and bus design for transit agencies that
are contemplating conversion from diesel to electric or hybrid electric propulsion. The report is available online at:
http://transit-safety.volpe.dot.gov/Publications/cleanair/DesignGuidelines/HTML/DesignGuidelines.htm

Journal of Public Transportation
The Journal of Public Transportation, Volume 6, No. 2, 2003, published by the Center for Urban Transportation Research at the University of
South Florida, includes these articles, available at www.cutr.usf.edu/index2.htm:

A Mobility Information Management System for Rural Transportation: A Case Study in Northwest Alabama

Ridership Demand Analysis for Palestinian Intercity Public Transport

Subregional Governance of Bus Services: An Integrated Study

Developing a Decision Support System for Evaluating an Investment in Fare Collection Systems in Transit

Optimization of Travel in Bus Rapid Transit-Based Multimodal Corridors

Transportation Infrastructure
Reducing pollutant runoff through better roadside ditch design
Highway construction, winter salting operations, vehicle traffic, atmospheric deposition, and lawn or farm fertilizers pollute roadside ditches with
runoff containing such potentially harmful substances as soluble forms of nitrogen and phosphorus, heavy metals, road salt, polyaromatic
hydrocarbons, and suspended solids from soil erosion. In turn, roadside ditches often carry these pollutants directly to lakes, streams, and
rivers.

To better understand the biological activity and hydrology of ditches and improve surface water quality downstream from highways, University
plant biology professor David Biesboer and master's student Jodi Elfering have been experimenting with check dams, peat soils, and
specialized vegetation in ditches to reduce transportation-related pollution.

Elfering presented an overview of their work over the past three years at a spring 2003 CTS research seminar entitled "Improving the Design of
Roadside Ditches to Decrease Transportation-related Surface Water Pollution." Elfering described a check dam system designed with the help of
Mn/DOT engineers in 2001 that incorporates some unique design features, including a peat filter to trap nutrients and metals and a low rock
pool to trap water and increase biological processing.

During an experiment funded by the Minnesota Local Road Research Board and Mn/DOT, Elfering and Biesboer monitored their natural filtering
system set up along a roadway at the Minnesota Road Research Project (Mn/ROAD) for pollutants, including total suspended solids, total
phosphorus, and ortho-phosphorus. The results suggest that properly designed short vegetative strips and swales, which include peat and rock
check dams, can substantially reduce pollutant levels from the storm water exiting roadways.

"It's not a particularly expensive system," Biesboer said, "so for some areas, it's probably well worth doing." Next, the researchers would like to
test the system along a very heavily traveled road, perhaps as part of a road construction project.

To view Elfering's slide presentation in PDF format (464 KB), please visit CTS online at: www.cts.umn.edu/publications.



Transportation & the Environment
Reducing pollutant runoff through better roadside ditch design
Highway construction, winter salting operations, vehicle traffic, atmospheric deposition, and lawn or farm fertilizers pollute roadside ditches with
runoff containing such potentially harmful substances as soluble forms of nitrogen and phosphorus, heavy metals, road salt, polyaromatic
hydrocarbons, and suspended solids from soil erosion. In turn, roadside ditches often carry these pollutants directly to lakes, streams, and
rivers.

To better understand the biological activity and hydrology of ditches and improve surface water quality downstream from highways, University
plant biology professor David Biesboer and master's student Jodi Elfering have been experimenting with check dams, peat soils, and
specialized vegetation in ditches to reduce transportation-related pollution.

Elfering presented an overview of their work over the past three years at a spring 2003 CTS research seminar entitled "Improving the Design of
Roadside Ditches to Decrease Transportation-related Surface Water Pollution." Elfering described a check dam system designed with the help of
Mn/DOT engineers in 2001 that incorporates some unique design features, including a peat filter to trap nutrients and metals and a low rock
pool to trap water and increase biological processing.

During an experiment funded by the Minnesota Local Road Research Board and Mn/DOT, Elfering and Biesboer monitored their natural filtering
system set up along a roadway at the Minnesota Road Research Project (Mn/ROAD) for pollutants, including total suspended solids, total
phosphorus, and ortho-phosphorus. The results suggest that properly designed short vegetative strips and swales, which include peat and rock
check dams, can substantially reduce pollutant levels from the storm water exiting roadways.

"It's not a particularly expensive system," Biesboer said, "so for some areas, it's probably well worth doing." Next, the researchers would like to
test the system along a very heavily traveled road, perhaps as part of a road construction project.

To view Elfering's slide presentation in PDF format (464 K), please visit CTS online at: www.cts.umn.edu/publications.


