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TEA-21 OVERSIGHT: INTELLIGENT
TRANSPORTATION SYSTEMS

MONDAY, SEPTEMBER 10, 2001

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON TRANSPORTATION, INFRASTRUCTURE,
AND NUCLEAR SAFETY,
Washington, DC.

The subcommittee met, pursuant to notice, at 3:36 p.m. in room
406, Dirksen Senate Office Building, Hon. Harry Reid, (chairman
of the subcommittee) presiding.

Present: Senators Reid and Warner.

OPENING STATEMENT OF HON. HARRY REID, U.S. SENATOR
FROM THE STATE OF NEBRASKA

Senator REID. The hearing will come to order.

We welcome everyone to today’s hearing on the Intelligent Trans-
portation Systems Programs. We're almost two-thirds of the way
through the 6-year authorization of the Transportation Equity Act
for the 21st Century, or TEA-21, and it’s time to start thinking
about the next transportation bill. Senator Warner, that time
moves fast, doesn’t it?

Senator WARNER. It sure does.

Senator REID. The ever-increasing gap between the demand for
transportation and the capacity of our infrastructure is one of our
biggest challenges as we look to the future. Virtually every Amer-
ican depends upon our Nation’s transportation infrastructure to get
to work, run errands, go to school and deliver the products which
keep our economy going. Transportation for better or worse is a
vital part of everyone’s life and the backbone of our economy.

This is why our next transportation bill is so vitally important.
People are tired of spending so much time stuck in traffic. The
quality of life suffers, productivity declines, and air pollution wors-
ens the system when the system doesn’t function effectively.

With limited resources and limited space available for new roads,
we increasingly need to look to innovative solutions. That’s why I'm
pleased we're here today to discuss this Intelligent Transportation
Systems program. The ITS program can make important contribu-
tion to safety through the Intelligent Vehicle Initiative and to ad-
vance communications and traveler information systems in rural
areas. ITS initiatives are also improving the efficiency and safety
of commercial vehicles through new high-tech communications and
information systems.
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Perhaps the most exciting aspect of ITS involves deploying infra-
structure-based technologies to improve the operations of congested
metropolitan roadways. Often building new capacity in metropoli-
tan areas is not an option due to the high cost of right-of-way ac-
quisition, the lack of available space, environmental concerns or
clean air conformity issues. The only way to alleviate congestion in
such instances is to encourage the use of alternative transportation
modes and to make existing roadways operate much more effi-
ciently.

I'm pleased today that Marty Manning, the Public Works Direc-
tor for Clark County, NV—that’s where Las Vegas is located—is
able to join us today to discuss some of the intelligent transpor-
tation initiatives the Las Vegas region is employing to address the
tremendous growth that has taken place there.

In a fast-growing State like Nevada, particularly the Las Vegas
region where current road infrastructure is overwhelmed, we need
to use every resource available to address this problem. We need
to improve and expand our existing road infrastructure. We need
to provide more and better mass transit options for commuters and
visitors. We need to take advantage of new technologies to ensure
that we make the most efficient use of our existing infrastructure.

More and more, we will have to shift our focus from the construc-
tion of new roads to improving the operations of existing roads. We
will have a hearing next year focused on the management and op-
eration of our regional transportation systems, but the Intelligent
Transportation Systems program is a vital piece of the operations
puzzle, and I look forward to hearing from our witnesses on the
status of our future.

We’re going to begin today to raise a concern about the mid-ses-
sion review released by the Administration in August. The mid-ses-
sion review estimated that highway trust fund revenues are falling
so quickly that highway spending could be reduced by some $6 bil-
lion next year. Given the needs of our transportation system and
the slowing economy, this could have substantial negative impact
in terms of foregone infrastructure improvements and lost con-
struction jobs.

The last thing a slower economy needs is for the Federal Govern-
ment to cut back on infrastructure investments and good construc-
tion jobs.

So I look forward to receiving a full briefing from the Adminis-
tration on these new projections, and keep a close eye on this issue.

I say to my friend—he and I have worked so closely together on
this committee all the time that I've been in the Senate, Senator
Warner—that southern Nevada is much like northern Virginia; tre-
mendous growth; real difficulty keeping up with the growth op-
tions.

Senator WARNER. Fastest-growing in America, is it not, Mr.
Chairman? Yes.

Senator REID. But northern Virginia is much like Las Vegas in
many respects. So I welcome your statement here, Mr.—I should
always call you “Mr. Chairman”—because we’ve gone back and
forth on who is running this subcommittee, and I still don’t know
who’s running it for sure.

Senator WARNER. Oh, I do. You are.



[Laughter.]
Senator REID. Anyway, so I certainly welcome a statement by
you, Senator Warner.

OPENING STATEMENT OF HON. JOHN W. WARNER,
U.S. SENATOR FROM THE COMMONWEALTH OF VIRGINIA

Senator WARNER. Thank you, Mr. Chairman.

Indeed, we have worked together all these many years, and this
is a particularly interesting subcommittee. I was privileged to be
chairman of it some years ago, and Senator Inhofe, the ranking
member—speaking of transportation, his plane was canceled, so
he’s on a follow-up flight and will soon be here.

So, I join you in welcoming our witnesses today. I want to com-
mend you, Mr. Leader, for finding the time. As Assistant Majority
Leader, you'll go down in history as one of the more effective, cer-
tainly in the 23 years that I've been in the Senate. But having
found the time to come over and fulfill other responsibilities such
as this in the Senate is a great value to the institution. All too
often, our leaders are just preempted by necessity from actively
participating in hearings like this.

But I think back today as I visited with Ms. Johnson, of 1991
when our distinguished colleague Senator Moynihan was the chair-
man of the full committee. I worked with him, and indeed Ms.
Johnson, you were there when we laid the cornerstone for this pro-
gram. I expect you will allude to that in your testimony.

The program, as you said, Mr. Chairman, is designed to promote
research and development of advanced communications tech-
nologies that could be utilized in our Nation’s highways, rail and
transit systems. We have a phrase in the Armed Services Com-
mittee, where I do a little labor from time to time, called “force
multiplier.” In other words, to the extent we can improve our intel-
ligence and the other things, we can better utilize the entire force
that we have. I look upon this concept as a force multiplier be-
cause, as the distinguished chairman said, we can only lay down
so much asphalt and concrete. We’ve got to move ahead. But there
are certain areas, like yours in Las Vegas and mine in northern
Virginia, where there is just no more room to take concrete, but the
transportation is gridlocked.

This enables us to take that infrastructure in place today and
multiply it so that we get higher and better utilization for the in-
vestors who put in the money—the taxpayers—and the current
users today.

So I remember when I was chairman of the committee in 1998,
TEA-21, we had seen how from 1991 to 1998, it was a research pro-
gram. We finally said, let’s fish or cut bait and go forward and
begin to deploy these technologies. And that we did. If I may say
with some modesty, I think my State has been in the forefront of
those States that have utilized these systems. I think the purpose
of this hearing is to incentivize other States to do the same.

So I will put the balance of my statement into the record, and
look forward to receiving testimony, Mr. Chairman.

[The prepared statement of Senator Warner follows:]
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STATEMENT OF HON. JOHN WARNER, U.S. SENATOR FROM THE COMMONWEALTH
OF VIRGINIA

Mr. Chairman, I join in welcoming the witnesses before the subcommittee today
to provide testimony on the deployment of Intelligent Transportation Systems and
ongoing research efforts under the program.

I remember very well back in 1991 that it was this committee that promoted the
new Intelligent Vehicle Highway System, or IVHS as it was then known, as part
of the ISTEA authorization bill.

That program was designed to promote the research and development of advanced
communication technologies that could be utilized in our Nation’s highways, rail and
transit systems.

In 1998, TEA-21 took the next step and revised the ITS program to focus on de-
ployment of these new technologies.

As we continue to examine how we can reduce congestion on our urban highways
and increase emergency responses on our rural highways, ITS technologies are be-
coming part of the solution.

There will always be a need for new highway construction projects, but in urban
areas it is clear that new construction alone is not the solution.

Incentives to increase transit ridership, telework programs and new ITS applica-
tions are important components of any transportation plan to improve the mobility
of people commuting to work, or in moving American products across the country.

I look forward today to hearing how the program is advancing. Are States imple-
menting ITS technologies into their routine project planning process? Is the Com-
mercial Vehicle Information Systems and Network being deployed?

I would also like to hear from the panels today about the Intelligent Vehicle Ini-
tiative. Many of these technologies, such as computer navigation aids, are designed
to help drivers with directions and emergency response. Safety experts, however, are
concerned about the increasing driver distractions with these navigation aids, as
well as increased cell phone use.

Senator REID. Thank you, Senator Warner.

I would also note that Senator Inhofe is a very diligent member
of this subcommittee. He always does his very best to attend these
hearings. I know he would be here today had his plane not been
canceled.

Senator WARNER. He called me and asked if I would do the best
to stand in for him. I said I was pleased to do so.

Senator REID. I would ask unanimous consent that the statement
odeenator Bob Graham be made part of the record as if given here
today.

Senator WARNER. And likewise, could I put one in for Senator
Inhofe, Mr. Chairman.

Senator REID. That will be the order.

Senator WARNER. Thank you.

. [The prepared statements of Senators Graham and Inhofe fol-
ow:]

STATEMENT OF HON. BOB GRAHAM, U.S. SENATOR FROM THE STATE OF FLORIDA

Mr. Chairman, I’d like to thank you for calling this hearing. Intelligent Transpor-
tation Systems have long been an interest of mine. I take a different job every
month, and one of my more recent transportation jobs was a day spent with the Or-
lando, Florida’s ITS experts. It was a hands-on experience that helped me under-
stand the tremendous potential of technology in transportation, and where we still
have work to do to better integrate it into our existing infrastructure.

When we last reauthorized the surface transportation bill, I was pleased that ITS
received such a focus in TEA-21. Since ITS, at that time, was an evolving compo-
nent of our transportation universe, I felt then that we had a lot to learn about it.

I thought we took steps in TEA-21 to make sure that the Department of Transpor-
tation and the authorizing committees could get the best information about uses of
ITS in our communities. I have been troubled over the past several appropriations
cycles that money that was to have been distributed by the Secretary of Transpor-
tation on a competitive basis has been consistently earmarked to various commu-
nities without much thought or rationale.
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I understand that the Department of Transportation is trying to make the best
of these circumstances by collecting ITS information from the communities that re-
ceived earmarks that we can use during the next reauthorization cycle. But, I would
like us to be even more vigilant during the appropriations process to make sure that
money that is being earmarked for ITS is consistent with the goals and purposes
that we outlined in TEA-21.

In many areas in our country, I believe that ITS will be an answer to congestion
and frustration on our highways. We have reached a point in places that it’s phys-
ically impossible to add a lane of highway—meaning we need to use our existing
infrastructure in a more efficient manner. I believe ITS will allow us to do this—
but I would like to be able to say that conclusively when we next look at a surface
transportation bill.

If we lose the chance now to collect and analyze ITS data, explore “lessons
learned,” and deploy this technology in a rational, scientific manner, we will all be
less able to make informed decisions when the time comes for reauthorization.

Mr. Chairman, thank you again for holding this hearing. I look forward to learn-
ing from these witnesses, and working with you on ITS issues in the future.

STATEMENT OF HON. JAMES M. INHOFE, U.S. SENATOR FROM THE STATE
OF OKLAHOMA

Thank you Mr. Chairman. I would like to join you in welcoming our distinguished
witnesses. I appreciate the time and effort they have taken to be here today, and
I looking forward to hearing their views on the status of Intelligent Transportation
Systems (ITS).

I was on the House Public Works and Transportation Committee when ITS was
first discussed in ISTEA. Back then we called it IVHS for Intelligent Vehicle High-
way Systems. The focus of the discussion at that time seemed to be more on driver
less cars rather than the applications we will learn about today. To be frank, I was
a little weary of the claims and promises of the IVHS imitative because it seemed
a little far fetched to me. However, the research vision of ISTEA has resulted in
some very practical innovations which are now referred to as ITS. Although I under-
stand the Intelligent Vehicle Initiative (IVI) is working on some of those “geewiz”
gadgetry of IVHS, I am more intrigued by the advances in traffic operations that
is now being deployed.

My State of Oklahoma has been on the cutting edge of this technology. As one
of the first States in the Nation to implement Electronic Toll Collection (ETC) or
the PIKE PASS we in Oklahoma have enjoyed for many years now the convenience
of driving through a toll booth instead stopping, waiting in line only to find our you
don’t either have enough or the right change.

The national 511 initiative is very exciting. As the backbone of a national infra-
structure, consumers will be able to get travel information regardless of their loca-
tion and will not only be able to communicate more easily with emergency per-
sonnel, but will be easier to locate in emergency. Certainly this is a very positive
development, yet it raises some very troubling concerns, namely privacy, particu-
larly with any tracking or geolocation devices. I hope Christine Johnson, Director,
Intelligent Transportation Systems Joint Program Office, U.S. Department of Trans-
portation will be able to give us some level of comfort as to how we can enjoy the
benefits of ITS innovation without sacrificing our right to personal privacy.

Oklahoma is at the crossroads of north/south and east/west freight movement. As
such I have an interest in hearing how the intermodal logistics and commercial ve-
hicle initiatives are progressing and will be especially interested in learning from
Mr. Lawrence Yermack, Chairman of Intelligent Transportation Society of America
about commercial applications of ITS technology.

Despite the presence of two major metropolitan cities . . . Tulsa and Oklahoma
City, OK is still a rural State and I understand ITS technology has some real safety
benefits for smaller communities and sparsely populated areas. I understand Steve
Albert from the Western Transportation Institute will discuss rural applications and
I look forward to his testimony.

Finally, I understand that Elwyn Tinklenberg, commissioner, Minnesota Depart-
ment of Transportation will discuss ITS technology from a State level prospective;
James Beall, Jr., chairman Santa Clara Board of Supervisors, will provide the local
prospective; and Martin Manning, director, Clark County Department of Public
Works will discuss how ITS can be used to address problems associated with the
rapid population growth.

Again, thank you Mr. Chairman for giving me the opportunity to personally wel-
come our witnesses and I look forward to hearing what they have to share with us.
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Senator REID. I would tell the members of the two panels—we
have two panels today. The first is going to have Christine Johnson
from the U.S. Department of Transportation; Elwyn Tinklenberg,
commissioner of the Minnesota Department of Transportation, here
representing the American Association of State Highway and
Transportation Officials; and Larry Yermack, the chairman of the
Intelligent Transportation Society of America—the first panel.

The second panel will give an update on how the Intelligent
Transportation Program is working in specific metropolitan and
rural regions. Marty Manning, who is here representing Clark
County, NV and the American Public Works Association; Jim Beall
is representing the San Francisco Bay Area Metropolitan Transpor-
tation Commission; and Steve Albert is here from the Western
Transportation Institute at Montana State University.

We look forward to hearing your testimony today, but we have
a vote scheduled this afternoon. So we need to be out of here as
close to 5 o’clock as we can. So for each of you, let me just say this.
Your testimony, of course, is taken down by a court reporter. It is
transcribed and available to every Senator. This is the foundation
that we’re laying for next year’s very important transportation bill
that we do every 5 years.

We have to have Intelligent Transportation as part of the mix.
It’s been part of the mix before, but we have to start putting some
money there, because we’ll hear from Mr. Manning. I mean, people
don’t know whether to get on the I-15. Is it too busy? You never
know until you get on it, and by then it’s too late. You can’t get
off. This is the way it is all over America. We need some simple
things to allow people more intelligence as to what, where and how
they should go.

So we look forward to your testimony. We would ask each of you
to hold your statements to 5 minutes, and then we will ask some
questions and go on to the next series of witnesses.

We are going to first hear from you, Mrs. Johnson.

Senator WARNER. Mr. Chairman, if she would yield momentarily.
The ranking member of the committee, Mr. Smith, is now on the
floor with an amendment to the pending legislation. Otherwise, he
would be present, and therefore I ask that his statement be made
a part of today’s record.

Senator REID. I visited with Senator Smith. I should have men-
tioned that just before coming over here. His amendment will be
voted on this afternoon.

[The prepared statement of Senator Smith follows:]

STATEMENT OF HON. BoB SMITH, U.S. SENATOR FROM THE STATE OF
NEW HAMPSHIRE

Thank you Mr. Chairman for holding this hearing on the Intelligent Transpor-
tation Systems Program. I would say that Federal investment in the ITS program
over the last 10 years has yielded a large and broad array of research and products.
I think it is now time to assess what has been learned, and to better focus the ITS
program on putting the effective and successful applications on the ground.

For instance, officials in New Hampshire are interested in several proven ITS ap-
plications. One proposal is for variable speed limit signs along I-95 where weather
conditions often change the driving conditions. Another application is for remote
rural weather information systems. Better weather forecasting is essential to plan-
ning personal and commercial vehicle travel and for proper salt application rates
where salt is laid before a storm hits to avoid icy road conditions. Finally, with the
construction of a traffic operations center, New Hampshire’s interstates and turn-
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pikes could incorporate traveler information, changeable message signs and incident
management systems to improve safety and efficiency on major routes. New Hamp-
shire has none of these systems and very little related infrastructure in place, and
with limited transportation funds, the State cannot afford to get started toward the
$30 million cost of these proposals.

Mr. Chairman, I am concerned about the progress of ITS deployment in both met-
ropolitan and rural areas. In the Transportation Equity Act for the 21st Century
(TEA-21), Congress directed approximately half of the $1.3 billion ITS program
funding to research and implementation and the other half to specific deployment
activities. Less than 10 percent of the research and implementation funds have gone
for assistance to States in developing ITS projects. Congress further directed the
Secretary of Transportation to competitively award deployment funds to encourage
advanced integration of existing ITS systems. Instead, these funds have been ear-
marked in appropriations bills to fund a variety of ITS activities across the country.
ITS projects are also eligible for Federal funding from the States’ TEA-21 formula
apportionments but must compete with other project needs. With these funding op-
tions, ITS deployment has gone from just 6 percent of metropolitan transportation
system coverage to only 22 percent coverage. This experience teaches us that nei-
ther a discretionary program nor a passive eligibility program will result in signifi-
cant deployment of ITS applications. I look forward to working with my colleagues
during the reauthorization of TEA-21 to restructure the ITS program to get these
systems on the ground where they can benefit the traveling public.

Thank you, Mr. Chairman.

STATEMENT OF CHRISTINE JOHNSON, DIRECTOR, INTEL-
LIGENT TRANSPORTATION SYSTEMS JOINT PROGRAM OF-
FICE, U.S. DEPARTMENT OF TRANSPORTATION, WASH-
INGTON, DC

Ms. JOHNSON. Mr. Chairman, members of the subcommittee,
thank you very much for this opportunity to appear before you
today and report on the ITS program. In my written testimony, I
have detailed the progress of the four main ITS provisions in TEA-
21.

Today, much as you have done, I would like to focus my remarks
on the Secretary’s own priority of deployment. Secretary Mineta
has committed the Department to advancing ITS to the next level,
and has stated that during his tenure the benchmark for that suc-
cess will be deployment. In order for our efforts to be truly success-
ful, the public must know that we are investing our tax dollars in
programs that work for them. He has said, “We must deliver the
practical, usable transportation systems that can benefit the public
today. Deployment is all about delivering the solutions that will
provide the public with real transportation alternatives.”

So what I would like to do is look at some of the questions that
tend to surround ITS deployment. Is it being deployed? Is it going
fast enough? Is it making a difference? Finally, one that we often
hear, can’t we do better than “congestion ahead” signs that we see
on our freeways?

As we look across the United States, we see solid evidence that
ITS is, in fact, being deployed. Nearly three-quarters of the largest
metropolitan areas have ITS deployment underway. There are
more than 50 traffic control centers in operation, with many more
on the drawing boards. Thirty-one percent of the fixed-route buses
have some form of ITS tracking technology; seventy percent of all
the toll facilities use ITS for toll collection; and finally, there are
now more than 1 million vehicles equipped with ITS crash notifica-
tion technology.
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This deployment is making a difference. I'll give you two exam-
ples—one in northern Virginia. We did an evaluation that found if
ITS had not been deployed on I-66, we would be experiencing 25
percent worse congestion. The second is in San Jose, where ITS lo-
cation technology on the paratransit system there has reduced the
per-passenger cost nearly 25 percent.

These are but two examples. There are many, many more, and
every year we take evaluations of these kinds of projects and cata-
logue them in an annual report that we would be willing to submit
for the record.

The question is: Is this level of deployment enough? The Sec-
retary says no. Very few States or metropolitan areas have a com-
plete system in place. Over the last decade, we have moved from
about 6 percent of our major metropolitan areas being instru-
mented, to about 22 percent today. Hence, we don’t have enough
information about what is happening on the road to say much more
than “congestion ahead.”

I don’t know that we would be terribly comfortable with having
an air traffic control system, for example, that only had 22 percent
radar coverage. Yet, that is what we are dealing with on the sur-
face transportation system. By contrast, in Paris, they offer on
overhead signs and other media, very detailed information on trav-
el time and alternative routes.

Although Intelligent Transportation Systems are eligible for most
Federal aid funding categories, these projects are competing with
traditional construction needs for available funds. Most State DOTs
do not have a primary mission of operating the system in the same
way that they recognize a mission of constructing or maintaining
the physical infrastructure. If funds are limited, as they often are,
the primary mission of physical infrastructure, either construction
or renewal, will tend to take priority.

Indeed, we have begun to realize that no institution has conges-
tion management as a primary mission, except on those rare occa-
sions when a special event such as the Olympics or another large
special event comes to town. Except for those special events, no one
has enough of a stake in the daily performance of the system to in-
sist on a level of ITS deployment that would enable operating the
system at its peak performance.

If we are going to move to the next level of deployment, as Sec-
retary Mineta has called for, it will require us to do more than fit
ITS into the existing funding mechanisms, into the existing institu-
tional structures, or into the existing regulations. It will require us
to transcend the existing transportation culture that has been cre-
ated around constructing projects, and to develop a new culture
that is focused on the performance of the system, the way the cus-
tomer actually experiences that performance—door-to-door—re-
gardless of who owns the road, regardless of who owns the bus, re-
gardless of who owns the parking lot.

In closing, I thank you again for this opportunity to address
where we are going in the ITS program, and what things we need
to do.

I am happy to answer any questions that you may have.

Senator REID. We look forward to working with the Secretary on
our new bill next year. Let me just say this—I was just handed
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this. Nevada’s largest newspaper has an e-briefing they put out by
a man by the name of Steve Sebelius. Here’s what he says today:
“The Subcommittee on Transportation of the Senate’s Environment
and Public Works Committee today will hold a hearing chaired by
our own U.S. Senator Harry Reid on Intelligent Transportation
Systems. The systems use technology to reduce congestion on high-
ways, and that’s something we all need, especially after this morn-
ing’s little-stroll-through-hell commute, in which cars on the
Summerlin Parkway were backed up to Rampart Boulevard. Clark
County Public Works Chief Marty Manning will testify at this
hearing.”
Mr. Tinklenberg, please proceed.

STATEMENT OF ELWYN TINKLENBERG, COMMISSIONER,
MINNESOTA DEPARTMENT OF TRANSPORTATION, ST. PAUL,
MN

Mr. TINKLENBERG. Thank you, Mr. Chairman and members.

My name is Elwyn Tinklenberg. I am the commissioner of the
Minnesota Department of Transportation, and chair of the Ad-
vanced Transportation System Subcommittee of AASHTO. Thank
you for this opportunity to share with you a major transportation
success story—the progress made in deploying ITS. My written tes-
timony, which I request be made part of the record, details the ITS
benefits that have resulted from your vision and foresight in in-
cluding ITS as a key component of our Federal highway and transit
programs.

I can speak from personal experience in Minnesota when I say
that ITS deployments have made significant improvements in
rural, urban, transit and commercial vehicle applications. Not only
that, they have produced new partnerships never before envisioned,
transferred advanced technology from NASA and the defense in-
dustries, and enabled us to stretch the use of our transportation
systems in new ways.

We will have to stretch to accommodate the travel needs of an-
other 100 million people over the next 40 years, as well as the dou-
bling in freight volumes over the next 20 years. ITS technologies
have already proven their effectiveness in improving our oper-
ations, while increasing our safety. In the Twin Cities, adaptive
signal systems, combined with ramp metering, have improved free-
way travel time 22 percent, reduced crashes by 24 percent, and im-
proved freeway throughput by 14 percent. Use of our road/weather
information system provides motorists with real-time information
and improves winter maintenance, significantly reducing accidents
on highways and bridges. A computer-aided dispatching system for
emergency vehicles is saving lives.

Those kinds of successes are mirrored across the Nation. E-Zpass
electronic toll collections are saving both money and time. Incident
management systems are reducing travel delays by up to 2 million
hours per year. Automated crash notification, or Mayday systems,
means safer travel. Reduced delay and congestion also mean clean-
er air.

Transit systems benefit from ITS through the use of automatic
vehicle locators, scheduling software, and automatic dispatching.
From Transportation Management Centers to the cooperative de-
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velopment of 511 traveler information deployment, ITS has fos-
tered unique and effective partnerships between Federal, State and
local agencies, industry and national associations such as
AASHTO.

Is the picture all rosy? I would have to say, not completely. Of
the 75 largest urban areas in the country, 24 have a high level of
integrated ITS tools. Twenty-two percent of their freeways have
real-time data collection. Thirty-one percent of their transit facili-
ties have vehicle locator technology.

The progress is substantial, but there is much to achieve. ITS
technology is a key component of a new focus on transportation
systems operation, and will be highlighted at the upcoming Na-
tional Summit on Operations this October 16—18.

As we look to the future, there is a vital need for continuing a
strong Federal presence in a number of areas. First, research and
operational testing is needed for priorities such as crash avoidance
technology, advanced transportation system management, vehicle
monitoring and enhanced data collection. Second, training and
technology-sharing is essential to develop the skilled technical
workforce needed at the State and local levels. Third, looking to the
next generation of ITS, the development of open, flexible and uni-
form standards by associations such as AASHTO is required to en-
sure systems will be integrated and easy to use. Fourth, continued
funding of an ITS deployment category will stimulate the use and
integration of new technologies that might otherwise not be tried.
Finally, we need to simplify project approvals and find solutions to
administrative, regulatory or statutory hurdles that can slow down
deployment.

In the last 10 years, ITS has turned the corner from a vision to
a reality, and has demonstrated its powerful potential for trans-
forming our transportation system.

Mr. Chairman, I would be pleased to answer any questions you
may have at the conclusion of the hearing.

Thank you.

Senator REID. Mr. Yermack.

STATEMENT OF LARRY YERMACK, CHAIRMAN, INTELLIGENT
TRANSPORTATION SOCIETY OF AMERICA, WASHINGTON, DC

Mr. YERMACK. Chairman Reid, Senator Warner, thanks for the
opportunity to discuss the Intelligent Transportation Systems with
you today.

My name is Larry Yermack. I'm the chairman of the board of the
Intelligent Transportation Society of America, a not-for-profit
501(c)(3) organization with over 600 members, including State De-
partments of Transportation, other associations, not-for-profits, and
private companies. ITS America is the Federal Advisory Committee
to the U.S. Department of Transportation, dedicated solely to intel-
ligent transportation systems. I also serve as the president of PB
Farradyne, a transportation engineering company.

My message to you today is this. The significant investment that
the Federal Government has made in ITS has been money well
spent, delivering significant benefits to the American people. Not
only is travel safer and more efficient, but the ITS program has
also laid a foundation for an explosion in consumer-oriented tech-
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nologies. To date, 55 of the largest 75 metropolitan areas have met
the goal of medium-to-high deployment of ITS. Traffic Management
Centers have been established in two-thirds of the areas, moni-
toring freeway traffic and providing early notification of incidents.
Over 384 public transit systems nationwide have installed or are
installing components of ITS to provide the public with safer and
more effective public transportation.

Computer-aided dispatch has been installed in 67 percent of the
emergency management vehicles, and 36 percent have in-vehicle
route guidance. Telematics devices, advanced in-vehicle commu-
nications technologies, allow for automated crash notification, re-
mote diagnostics and a variety of mobile commerce applications.
Onstar, one of the more recognized telematics brand names, cur-
rently has 1.2 million subscribers. Eight million cars worldwide
have been equipped with navigation units.

The trucking industry has begun to adopt three ITS technologies
in an attempt to enhance the safety, efficiency and productivity of
the movement of goods on America’s roads: transponders, Commer-
cial Vehicle Information Systems and Networks, otherwise known
as CVISN, and intelligent vehicle technologies for heavy trucks.

Transponders have the ability to monitor drivers, vehicles and
loads to ensure safe and efficient trucking operations. The goal is
the deployment of a single, multi-purpose transponder that can
handle toll payment, weigh in motion, credentialling and other ap-
plications.

Currently, 30 States use transponders to pre-clear trucks
through roadside inspections. The Federal Commercial Vehicle In-
formation Systems and Networks architecture provides a uniform
framework for electronic credentialling. Thirty-four States are in
the process of initiating CVISN, and eight States have completed
the initiation, resulting in a 75 percent reduction in the current
cost of credential administration for both the States and industry.
Intelligent vehicle devices for heavy trucks such as rollover and col-
lision warning systems continue to make trucking safer.

The benefits of ITS are abundantly evident, and ITS infrastruc-
ture results in a smoother traffic flow and fewer stops, which en-
hances safety by providing less speed variance and fewer opportu-
nities for crashes. Ramp metering alone has been proven to reduce
crashes by up to 50 percent. Road/weather information systems
have proven effective at lowering speeds and increasing safety dur-
ing adverse driving conditions. Adaptive signal controls and inci-
dent management programs have significantly reduced traffic
delays, while Traffic Management Centers collect data on accidents
and road conditions advance traveler information systems deliver
this information directly to the driver and empower drivers to
make optimum route selection and shorten travel time.

ITS also helps to protect the environment by reducing the nega-
tive environmental impacts of congestion, crashes and emissions. It
has been estimated that incident response and clearing programs
save as much as 2,600 gallons of gas per major incident.

In the future, the initial investment in ITS infrastructure and in-
vehicle devices may be seen as the first wave of a technology revo-
lution. In the second wave of the ITS technology revolution, we ex-
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pect to see the integration of localized Intelligent Transportation
Systems into larger and more integrated networks of information.

Communications from vehicle to infrastructure and from infra-
structure to vehicle will become richer. Both the quality and quan-
tity of data transmission will increase. As a result of network inte-
gration, not only will we see greater efficiencies in America’s trans-
portation system, we will see a fundamental shift in how America
does business.

GPS and other vehicle-identifying technologies inherent in ITS
are already enabling businesses to offer consumers location-specific
goods and services. The advent of mobile commerce will be a part
of the fundamental shift in how Americans do business through the
use of ITS.

We look forward to working with you to design a continuing ITS
program that will fulfill the dreams of the American traveling pub-
lic.

Thank you.

Senator REID. Mr. Yermack, you say there are 8 million naviga-
tion units on vehicles? Is that right?

Mr. YERMACK. That’s worldwide.

Senator REID. Worldwide.

The last car I purchased, they tried to talk me into buying one
of those. What in the world good would it do me to have that on
a car?

Mr. YERMACK. I have, from my own experience, used them very
often on rental cars. I find that in traveling to areas I'm not famil-
iar with, it’s a tremendous boon because what a navigation system
will do is it will identify, when you put in where you are and where
you're going, it will identify a route. It will display the route on the
navigation system, and it will give you directions to the location,
both verbally through speakers, as well as on the screen.

I've also used it in areas that I'm familiar, and I find that simply
having the map up on the screen as I travel makes it a lot easier
to know where I'm going.

Senator REID. Now, you carry it with you wherever you go, so to
speak? Rental cars don’t have it on them when you get the rental
car.

Mr. YERMACK. There are navigation systems available from some
rental companies as an additional fee.

Senator REID. So you try to get that?

Mr. YERMACK. I always try to get that.

Senator REID. OK. That’s very interesting. That helps me a lot.
I didn’t see the practicality of it, but I can see your explanation
makes it quite clear.

Your organization’s membership includes many private compa-
nies. Which areas of ITS have the highest levels of private sector
participation?

Mr. YERMACK. It’s hard to answer the question as to which have
the highest levels of participation. Members of ITS America are in-
volved in the engineering and design of intelligent transportation
systems for Government, for State Departments of Transportation,
as well as for public transit agencies, as well as our members in-
clude the vehicle manufacturers—Ford, General Motors, Chrysler—
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so they’re also involved in the deployment of in-vehicle equipment
on their vehicles.

Senator REID. I have a couple of other questions I'll submit to
you in writing. Would you mind getting back to us—the sub-
committee—with those answers?

Mr. YERMACK. It would be our pleasure. Thank you, sir.

Senator REID. I appreciate it.

Mr. Tinklenberg, are there new technologies or other tools in the
pipeline that will radically, in your opinion, improve the impact of
ITS on managing traffic congestion?

Mr. TINKLENBERG. Mr. Chairman, there are a number of areas
of technology development that hold potential. But we think that
the emphasis that you have placed on deployment is an emphasis
that has served the industry and the advancement of ITS very well
in taking those things that we know work already and getting
them out into the systems, and supporting a deployment effort of
those things.

In Minnesota, for example—maybe some of you have heard—not
too long ago, a shut-down of our entire ramp metering system, and
we have an extensive ramp metering system in the Twin Cities.
When we shut that down, we were able to test in a very com-
prehensive way what the benefits were of that system. We found
the statistics that I mentioned in my testimony, that in terms of
travel time, in terms of capacity, in terms of crashes, those things
that already exist were working very well and making an incred-
ible impact when integrated through a Traffic Management Cen-
ter—that kind of technology. What we need to be doing is deploying
it—things that we already have in place, getting them out into the
system where they can have the kind of impact that we believe
they could.

Senator REID. I have a view that when we do our next highway
bill, as we refer to it, that we’re going to have to do things different
than we’ve ever done it in the past; have a different mix of moneys,
incentives, because we are limited how much money we can spend
building roads. But I'm concerned, and this is what I would like ei-
ther you or Ms. Johnson to respond to this, I'm concerned that the
directors of most State Departments of Transportation, so I'm told,
are only concerned about highway dollars. You know, that’s kind
of a niche in the barrel of their gun—I should say, it wouldn’t be
in the barrel.

Senator WARNER. The stock.

Senator REID. Yes, stock. That’s what I was trying to find, John.
Thank you.

As to how much money they can get for road construction—how
are we going to change the mind-set of some of the State Depart-
ments of Transportation to be involved in other things? If we do
this right, it’s going to cost money. It’s not cheap to do what we
want to do. But when highway departments want to spend more
money on roads, how do we convince them that they could do bet-
ter?

Mr. TINKLENBERG. Mr. Chairman, I think that’s a very important
discussion that’s going on right now within the industry as a
whole. We have been very involved with the U.S. Department of



14

Transportation to look at operations, and I know you'll be looking
more at that as you move toward reauthorization.

But moving from the question of “How is this project going?” to
“How is the system operating?” and “How is it working for the pub-
lic?”—I think that discussion is taking place as more and more peo-
ple are seeing the clear benefits. Again, when it was just a research
project, people were wondering what good does it really do for me
in moving people in my State. But now we’re seeing that it really
does some important things, as we have seen in Minnesota in our
ramp metering program and in our road/weather information sys-
tems, and as we're seeing as we’re moving toward the deployment
of 511 and advance traveler information systems.

I think as those experiences become more widely understood,
people will begin to see how much capacity can be gained by these
kind of investments and then are able to make good choices in com-
parison to other investments they might make.

Clearly, a part of the solution is going to be infrastructure in
terms of the traditional sense. But more and more, I think people
are understanding that another part is going to be investments in
the use of technology that can expand the capacity of our infra-
structure without having to take more homes, without having to
take more businesses, without having to pour more concrete.

Senator REID. So as I understand it, what you've said is ISTEA,
we had money for research on Intelligent Transportation Systems.
TEA-21, we implemented a few of them—not much money was
spent on this—but a few dollars spent. What you’re saying, with
the few dollars we've spent in TEA-21, this may be an incentive for
State Departments of Transportation to realize that they can do a
lot better job in their States by having a mix of not only construc-
tion dollars for regular highway construction, put some of their
construction money into these Intelligent Transportation Systems.
Is that what you’re saying?

Mr. TINKLENBERG. Absolutely, Mr. Chairman. I believe that
we've demonstrated some of the practical benefit that can be
gained by these kind of investments. I think that was a huge ac-
complishment of TEA-21. And now we have the basis on which to
build from that into further deployment of these kind of tech-
nologies.

Senator REID. Do the other two witnesses have any comments in
this regard?

Ms. JOHNSON. I think from our observation there are two points
of leverage that you should be considering in going into the next
reauthorization. The first one is what I would call an information
system or an ITS network, in the sense that underlying almost ev-
erything we do in ITS you’ve got to be able to know what is going
on on the road or on the bus. While we have put pieces in place
in many, many places across the United States, when you look at
it as a network, we’re only about 22 percent instrumented.

Getting a complete system that can tell you what is going on on
the roadway or on the bus system, I think is essential to achieving
the vision we all share.

The second point of leverage would be institutions. ITS adds a
mission that we have never had traditionally, and that is operating
the system. We do not have institutions that bring the players to-
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gether to execute that mission. So worrying about building an insti-
tution with a mission of operating the system, I think will be an
important point of leverage.

Mr. YERMACK. Mr. Chairman, as late as the late 1990s, I contin-
ually heard the debate. We have all these computers, why do we
still have so much paper? In fact, at that time we were at a stage
of pre-network. The computers were not networked together in
what we now know as the Internet. We haven’t heard that question
for the last 10 years about what are these computers doing for us.
We know the instant access to information that it gets us and the
communication that it gets us.

I think we’re at a similar stage with Intelligent Transportation
Systems in the sense that we have many isolated examples of ITS
systems that work and work very effectively. We don’t really know.
We don’t have an experience of how effective they can be as they
become inter-networked and when the operators begin to gather in-
formation not just on one city or one part of the city, but on entire
regions and States and multi-State areas. It would have a dramatic
impact on the operations of the system.

Senator REID. Thank you.

Dr. Johnson, last year, the Federal Communications Commission
approved 511 as a nationwide telephone number for traveler infor-
mation. What’s the department’s timeframe for implementing this
number?

Ms. JOHNSON. The FCC has given us a timeframe which is 5
years. They're going to review what we have done with this incred-
ibly valuable resource.

Senator REID. Five years from when?

Ms. JOHNSON. Excuse me?

Senator REID. When is the 5 years up?

Ms. JOHNSON. My belief would be about 4 years from now. We
have already had the first 511 telephone call, in the Cincinnati-
Northern Kentucky metropolitan area. That will be followed by
four more early deployment sites. We are providing grants to
States to do the transition planning that is needed to kind of carve
up the States in a way that allows them to work with the wireless
community on routing calls and that type of thing.

Right now, ITS America, APTA and AASHTO under the chair-
manship of Mr. Tinklenberg are putting together a set of guidelines
that will go out to States and localities on essentially how to do
this. We look at this as a very popular service that will be de-
manded by the citizens.

Senator REID. Thank you very much.

Senator Warner.

Senator WARNER. Mr. Chairman, you just brought up the key
question. What can we do to incentivize more application of this
technology? I've only got fragments of the story, but staff advises
me that while we have put out under TEA-21 certain amounts of
money for these programs, the appropriators—somehow there’s
some earmarking going on and the projects don’t exactly parallel
the goals of ITS. Am I correct in that, Dr. Johnson?

Ms. JOHNSON. In TEA-21, you laid out a set of criteria that were
to be followed with this set of money.
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fSenator WARNER. That’s correct. I've got them right here in front
of me.

Ms. JOHNSON. The primary purpose was for integration. It was
essentially to serve as a bridge between a research program, and
ultimately using Federal-aid funds to use ITS. Every dollar, and
sometimes more, that was authorized has been earmarked. To
date—and there’s some question this year—but to date, we have
been successful in working with each earmark in requiring them to
meet the criteria set forth in TEA-21. While we think the program
would have been substantially more effective in leveraging more
deployment if it had not been earmarked, we believe that those
projects that have been funded have achieved the goals of the au-
thorized program.

Senator WARNER. Your answer is skillfully given, but clearly I
think the chairman and I and others have some homework to do
with our highly esteemed colleagues on another committee.

But, I believe as we address—as the chairman pointed out—the
next item here, we've got to put in a stronger and more rigid set
of incentives to help get this force multiplier out to the public. I
hope that other segments of the highway industry—I mean, the
builders are among the most responsible, really, in my State. I
have a high personal regard for them. I just don’t think they
should view this as a threat to putting down more concrete and as-
phalt. I know members of the local governing bodies in my State,
whether it’s the cities or the counties, want to point to “that’s my
road.” But I think legislators can point with equal pride to “that’s
my system” and that road is now far more efficient than it was be-
fore we put in this system.

So anyway, we've got to work on that.

Mr. Yermack, a question—I have followed with great interest—
and I don’t doubt that Congress is going to look into this legitimate
debate on cell phones, and whether or not it distracts. The chair-
man asked you about the navigation equipment. I think that’s a
first cousin to the cell phone issue, and we better be prepared to
address it.

But I’'d like to also bring to your attention one other thing, and
this applies to everybody here. I deal a great deal with senior citi-
zens—I'm not too far distant from being one myself—but, you
know, I'm still active, fully. But they talk about when they, for in-
stance on the Dulles Highway, are rushed into these chutes to pay
their tolls or to put their Smart Tag in, or to do other things.
They’ve got a microsecond to make a decision which lane they go
in. Sometimes it’s not clear visually to help these folks, particularly
strangers, get in. You hear the screech of wheels and brakes and
everything as people suddenly realize theyre trapped in the wrong
lane. Let’s help out a little bit in that system.

Do you want to comment on the cell phone thing? Is that a first
cousin? Do you want to say a few words on that?

Mr. YERMACK. I'd be happy to, sir. I think that the cell phone de-
bate in many ways highlights an issue that we have been living
with for a long time, and that is the issue of keeping drivers fo-
cused on their job and not having them distracted by other devices
in the car. While the cell phone debate is the latest in the list of
issues that provide distraction, I think really changing the station
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on a radio or being distracted by a baby in the backseat, or chang-
ing a CD can be equally distracting. I think finally we are now be-
ginning to get a significant amount of research being done by the
members of ITS America and by the automobile companies to de-
termine what, in fact, are the effects of those devices on driver re-
flex.

Senator WARNER. OK. We've got to concentrate on that. You
know, your passenger conversation, or all kinds of things that
begin to build and add up. I think your area here is so key to great-
er utilization of our roadways that we’ve got to somehow meet, ad-
dress and resolve that dispute in a very responsible way.

Mr. Tinklenberg, first, AASHTO has just been of great value to
this committee and those of us who have been active in highway
legislation for years. You're fortunate to be associated with such a
marvelous group of advisers. But do you have a comment on the
incentives—what we might do, start working on?

Mr. TINKLENBERG. I think, Mr. Chairman, Senator, I think as
Dr. Johnson indicated, that there are a number of things in terms
of bringing the institutional support together to look at operational
issues within an entire region. I'm sure our region is like many
others in the country, that there are many governmental units op-
erating different pieces of the system, and somehow bringing them
together in a way that maximizes the opportunities on all of that
is an important one.

It’s interesting, Mr. Chairman, you raised the issue of 511 a mo-
ment ago. One of the side things that’s happening with the devel-
opment of 511 is that as the public begins to be more familiar with
that system and use it more often, they're going to be expecting
that that information will be available in their State and in their
region. They’re going to be asking why it isn’t if it isn’t. Part of our
deployment is going to be driven by the public’s expectation that
good information be available.

Senator WARNER. You're right on target. I think the best lever-
age we can get is to get the general public to talk to their State
legislators and a few others. But Mr. Chairman, I think to expedite
things, I'll put the rest of my questions in, if I may, for the record.

Senator REID. I will do the same.

Senator WARNER. I thank the chair. This is an excellent hearing.
I think you’re achieving your goals.

Senator REID. Thank you, Senator Warner.

This panel is excused. Thank you very much for your time and
effort.

Our first witness in the second panel is James Beall, San Fran-
cisco Bay Area Metropolitan Transportation Commission. Mr.
Beall, as soon as they get a seat there for you.

STATEMENT OF JAMES BEALL, JR., CHAIRMAN, SANTA CLARA
BOARD OF SUPERVISORS, SAN FRANCISCO BAY AREA MET-
ROPOLITAN TRANSPORTATION COMMISSION, SAN JOSE, CA

Mr. BEALL. Good afternoon, Mr. Chairman. My name is Jim
Beall, and I've been a commissioner for the Bay Area Metropolitan
Transportation Commission for about 15 years, and currently am
chairman of the Santa Clara County Board of Supervisors in San
Jose.
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The Metropolitan Transportation Commission is the metropolitan
planning organization for the nine-county Bay Area. We have 6.8
million people in our 9 counties and 100 cities, and 7,000 square
miles including San Francisco, San Jose and Oakland.

I want to talk today about some of the things we’re doing in our
area. The first example I wanted to bring to your attention is in
Santa Clara County—my county—we have a multi-agency team led
by the city of San Jose and the county, and we’re working to coordi-
nate the “Smart Corridor” along freeways, expressways, local
streets, with public transit in a 15-mile corridor. We’re having
fiber-optic cables carrying data, video images, traffic signals, cam-
eras and computers into a single network, enabling our traffic man-
agers to spot accidents, congestion, changed timing patterns, in-
stantaneously alert drivers to problems, and dispatch emergency
services.

We have also in the Bay Area implemented fast-track electronic
toll collection on all Bay Area toll bridges, and that’s nine bridges,
to let drivers pre-pay tolls without stopping, and they can use the
same device in southern California toll roads 500 miles away.

In the Bay Area, we have also installed roadway detectors and
closed-circuit televisions to collect up-to-date minute data on what’s
happening on our roads. The Bay Area Traffic Management Center
uses these high-tech tools to monitor traffic conditions and dispatch
help as needed. We also use that for coordination of special events
in the Bay Area.

Some of the examples of results in the transit area include what
we have now have instituted in the Bay Area a test. We're starting
to implement the one car TransLink card. This is a smart card to
pay their bus, train, ferry fare under a pilot program coordinated
with 21 separate transit agencies, so one card for all 21 transit
agencies in the Bay Area. The universal transit ticket stores the
value and deducts the cost of a trip when the card is passed near
a reader on board the vehicles or at fare gates.

The Bay Area also, as you mentioned earlier, the Bay Area is
also involved in—we have a single region-wide phone number for
up-to-date traffic information on the freeways, as well as direct
connections to all the public transit operators, ride sharing and
other services. MTC is implementing the effort in the Bay Area to
become the first region in California to offer this service through
the national designated transit information number, the 511. So
we're leading the charge on that.

What are the results? Well, the California Department of Trans-
portation estimates the travel time savings of over 25,000 hours
per year, and fuel savings of more than 55,000 gallons during the
initial phase of the electronic toll collection system that is now in
place on all nine Bay Area toll bridges. Each month in the Bay
Area, 50,000 Bay Area residents call our Travinfo—the regional
transportation information phone number—for traffic, public tran-
sit and travel information.

A survey evaluating the service indicate that 45 percent of the
callers change their travel behavior after receiving the information.
Also, more than 10,000 Bay Area drivers per month use one of the
3,500 wireless telephone call boxes installed by MTC along the re-
gion’s highways. The call boxes are a direct line to dispatchers who
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can then send the police, fire, paramedics, towing or other assist-
ance.

We have our roving tow trucks, the Freeway Service Patrol, that
MTC operates, and this covers 400 miles of Bay Area freeways. We
respond to 9,000 incidents per month. In addition, increasing the
travelers’ safety and reducing air pollution, the tow trucks cut con-
gestion-related delay by 3.5 million hours and fuel consumption by
1.4 million gallons annually.

Mr. Chairman, as you can see, we think that TEA-21 is working
in the San Francisco Bay Area. It is important to note that our Bay
Area ITS programs have been funded by the flexible features you
have in TEA-21, and we encourage continued mainstreaming for
such projects as a further commitment by the Federal Transpor-
tation Policy to better manage the transportation system we have.

Our experience with the ITS confirms that we believe that the
Federal initiative in sponsoring a national ITS program was a far-
sighted move and will continue to pay positive dividends far into
the future. We urge you to renew the national commitment.

We have the attachment. We have the packet and the informa-
tion, and I'd be happy to answer questions—along with my staff
who has come with me, Melody Crody. She is the manager of our
Transportation Coordination and Access Program at MTC.

Thank you for your time, Senator.

Senator REID. Mr. Beall, if we accomplish nothing else today in
listening to your statement it would have been worth the hearing,
because it gives us as legislators the incentive to work more on this
idea that started out as kind of an idea that Pat Moynihan had,
and people kind of laughed at him when he first talked about it.
I certainly wish Senator Moynihan were here to hear what you had
to say, because it certainly to me indicates that we have made
some progress and can make a lot more progress.

Mr. Manning.

STATEMENT OF MARTIN MANNING, DIRECTOR, CLARK
COUNTY DEPARTMENT OF PUBLIC WORKS, LAS VEGAS, NV

Mr. MANNING. Senator Reid, thank you very much for allowing
me to be here today in front of your subcommittee.

I am Marty Manning and I'm the president-elect of the American
Public Works Association, as well as the Public Works Director for
Clark County, NV.

My comments are going to be about as brief as I can make them,
a]I;d basically the things I'm here to talk about today is a little bit
about

Senator REID. You never have a bad speech if it’s short, you
know.

Mr. MANNING. Yes, sir.

I'm going to talk a little bit about the American Public Works As-
sociation, and certainly the kinds of experiences that we've had
with ITS in Clark County, which have been very positive.

Our association, APWA, serves more than 26,000 members, and
it is concerned with the operation, maintenance, renewal and im-
provement of the Nation’s infrastructure by promoting professional
excellent and public awareness through education, advocacy and
the exchange of knowledge. We have a vital interest in the reau-
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thorization of TEA-21, and in fact, we have a reauthorization task
force currently in place that is working diligently to develop and
promote some APWA recommendations for reauthorization.

Additionally, APWA is teamed up with other organizations to
comprise a local officials transportation working group, which is
made up of organizations representing elected county and city offi-
cials, as well as development organizations, technology and city/
county managers. APWA also serves as a member of the steering
committee for the Federal Highway Administration’s national dia-
logue on operations.

We hope that you will look to APWA as a valuable resource as
you and your staff members proceed through the reauthorization
process. With so many unmet transportation funding needs, APWA
believes that it is imperative to maintain the basic goals of TEA-
21 by protecting the funding firewalls and allowing for as much
local funding flexibility as it is possible to give.

Further, as our members deal directly on a daily basis with sys-
tem users, we have a strong understanding of how it is to best ad-
dress some of our local problems in transportation issues within
our communities. The deployment of ITS tools, in conjunction with
the construction of needed improvements, would assure that exist-
ing transportation infrastructure may operate at higher capacity
and that new improvements would also operate more efficiently,
and also to be more economical to build.

As you know, Clark County is one of the most rapidly growing
areas in the Nation. We've come to expect new residents at a rate
of 3-5,000 a month, and we also expect to welcome the arrival of
as many as 35 million visitors this year to the Las Vegas destina-
tion resort areas.

This continuing growth puts a lot of pressure on our transpor-
tation systems—our networks of highways, streets and roads. In
Clark County, NV, we’re becoming true advocates of the manage-
ment tool products that ITS offers, and the capacity and safety ben-
efits that they represent to us. Existing intelligent transportation
systems are being improved and integrated with new system tools
that are now being installed. The installation of ITS products in
the urbanized Las Vegas Valley has only been possible—and this
is important to us—by the creation of hard, real, meaningful part-
nerships among Federal, State, local governments, as well as our
private sector partners.

As an example, the Las Vegas-Area Computer Traffic System
provides computerized traffic signal control in all of the jurisdic-
tions in the Las Vegas Valley. The system is operating under an
agreement among the Nevada Department of Transportation, our
Southern Nevada Regional Transportation Commission. Our three
incorporated cities in the county provide substantial travel time im-
provements through a growing urbanized area with a population
approaching 1.4 million people. It also has provided some signifi-
cant real benefits in air quality.

While our system was originally installed with a Federal grant
and NDOT assistance, the incorporated cities in the country pay for
its continued operation and maintenance. The Las Vegas-Area
Computer Traffic System was an initial step into ITS for us, but
recently, further steps are now underway. Additional improve-
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ments to the system have been added which provide new computer
hardware and software, high-speed telecommunications facilities
between our traffic signals and our computers, television observa-
tiorll1 at critical intersections, and high-tech local traffic signal con-
trollers.

In addition, the Nevada Department of Transportation is pro-
ceeding on additional ITS projects to create a highway manage-
ment system that will provide the functions of traffic control, inci-
dent management and route and pre-trip traveler information, and
a user service for archived data. The highway management system
is called FAST and it will be integrated with the arterial manage-
ment system under the Las Vegas-Area Computer Traffic System,
and they will both be located at a common location that is going
to be shared with the Nevada Highway Patrol’s dispatching center.

So we’re bringing the pieces together to make a management sys-
tem. Each system will operate with a common staff and an oper-
ating agreement among, again, NDOT, the Regional Transportation
Commission, our three cities and the county.

Construction of this, the initial phase of the FAST highway man-
agement system is going to begin before the end of this year, and
it will be completed in 2 years. The construction will encompass the
installation of ramp meters at selected locations, as well as high-
occupancy vehicle bypass ramps, arrangements with the Nevada
Highway Department to make sure that traffic enforcement secures
those things, a dynamic message signage at selected locations to
provide road information and incident information to motorists,
and the construction of an arterial and highway management oper-
ations center which will bring all of those agencies together. Upon
completion of the project, the Las Vegas urban area will be well on
the way to the creation of an integrated arterial and highway man-
agement system.

As a county public works director, I can appreciate the value that
ITS brings to us. The management tools and technologies we've al-
ready installed and the potential values in the extension of this
management system will provide real system improvements in our
area.

In conclusion, we recommend the continued support of the ITS
program, and certainly the recognition of its value in identifying
and developing transportation system management technologies
that we think are needed to improve the capacity and efficiency of
the Nation’s highways, our roads and our streets. In addition, we
recommend that the overall goals of promoting safety, efficiency
and economy and enhancing mobility, providing accessibility to
transportation, as well as improving the productivity of travel, the
safeguarding of the environment and reducing energy consumption
certainly are a very solid basis for the development of the ITS pro-
gram of the future.

That concludes my remarks, but I have a couple of other things
to say, Senator Reid.

Senator REID. We’ll have to have you say that a little later, OK?

Mr. Albert, it’s your time to testify. Do you teach at the Univer-
sity of Montana?

Mr. ALBERT. I teach, but I direct a research center there.

Senator REID. But also part of your duties are teaching?
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Mr. ALBERT. Correct.

Senator REID. I was reading your resume, and I couldn’t deter-
mine that. I saw you were associated with Montana State, but I
didn’t know if you taught also.

Please proceed.

STATEMENT OF STEVE ALBERT, DIRECTOR, WESTERN
TRANSPORTATION INSTITUTE, BOZEMAN, MT

Mr. ALBERT. Good afternoon, Chairman Reid.

I'd like to begin by thanking you for this opportunity to share our
views and perspectives on Intelligent Transportation Systems, and
specifically rural ITS, which is quite often overlooked.

My name is Steve Albert. I'm the director of the Western Trans-
portation Institute at Montana State University. WTT's mission is
to make rural travel and transportation safer, more convenient and
more accessible. WTI is the Nation’s leading research center focus-
ing on rural transportation issues, with projects in over 30 States,
10 national parks, and WTI was recognized by ITS America for out-
standing achievement in rural ITS.

In addition to serving as WTT’s director, I also serve as the Rocky
Mountain ITS America Chapter president and various National
Academy of Sciences positions.

My testimony today was developed in partnership with constitu-
ents from around the country, not just from one organization, and
I will address the following three areas: the magnitude and sever-
ity of rural transportation challenges, specific examples and bene-
fits of ITS deployment, and future focus areas where additional em-
phasis and resources should be placed.

For the last 10 years, rural constituents have heard our trans-
portation leaders highlight congestion as our Nation’s leading chal-
lenge. Programs such as Operation Timesaver, Model Deployment
Initiative and other urban initiatives have been the showcase of ad-
ministrations. However, these showcase programs have little, if
any, application to approximately 80 percent of our Nation’s road-
ways, or roughly 4 million miles. Unlike urban areas that have con-
gestion as a primary single issue, rural needs are move diverse,
complex and only tangentially related to congestion.

So what are some of those rural statistics? Sixty percent of the
fatal crashes happen in rural America. Crash rates are 2.5 times
greater in rural America. Local roads are three times less safe than
our Interstate system. Limited communication coverage, specifi-
cally wireless, causes notification to be twice as great as urban
areas. Weather is a deadly factor in rural America. Tourism is our
economic engine. National parks, which get 266 million visitors a
year, are expected to increase by 500 percent over the next 40
years. Native Americans die at six times the national average in
motor vehicle crashes. Animal-vehicle collisions, which are about
726,000 each year, cost $2,000 each, or about $1 billion being wast-
ed in annual expenditures. Thirty-eight percent of our rural popu-
lation has no transit service.

While these statistics do paint a picture, there are some success
stories in rural ITS, and I'd like to go through a couple of those
examples. To prevent crashes, the Colorado Department of Trans-
portation has implemented a downhill speed advisory system that
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advises truckers outside the I-70 Eisenhower Tunnel outside Den-
ver of the appropriate speed they should be going based on axle
configurations, speed and weight. It has reduced travel speeds of
trucks by 20 miles an hour and eliminated fatalities the last 3
years. California DOT has a similar system.

To respond to emergency services, the Virginia Department of
Transportation has used hand-held portable digital assistance to
transfer patient care information between ambulance drivers and
the doctors so that we can do a better job of responding to patient
care.

To enhance travel and tourism, Yellowstone National Park is im-
plementing a Smart Pass system similar to what you heard today
in San Francisco, that will allow for frequent users to have a trans-
ponder on their vehicle and be enter and bypass gate congestion.

Surface transportation and weather—what are we doing?
Through the Greater Yellowstone Travel and Weather Information
System, North Dakota, South Dakota, Montana and Minnesota are
implementing one system that will allow travelers to call in and hit
pound-safe on their cellular phone and get weather information on
the road that they’re on 60 miles in advance, or 1 to 1%2 hours that
will give them specific information about what they’re about to en-
counter.

So what are some of the future needs, even though we have some
success stories? One of the things that we are beginning to realize
in rural America and that needs to be spread around the country
is that the highest use is not necessarily the highest need.

Some of the things that we see that are really a need is to con-
duct additional outreach, to have rural stakeholders understand
what does ITS mean to them; what are the benefits; integrate fund-
ing across Federal and State agencies. Rural transportation is real-
ly much more than just transportation. What we commonly find is
that Federal and State agencies are stovepiped. Health and Human
Services only look at their issues. DOTs only look at their issues.
But when you look at transportation, it goes across those agencies.
A Dblue ribbon committee needs to be looked at to address how do
we create a one-stop shopping for rural transportation.

Improved communication coverage—response times are twice as
great in rural areas. We need to have better cellular communica-
tion and some basic level of detection on our roadways. Develop
projects that are more multi-State in nature. Travelers do not care
about jurisdictional boundaries. What they want is information on
multi-State opportunities. Create a rural model deployment initia-
tive that while similar to the metropolitan initiative, but make it
on multi-State basis; identify tourism opportunities, given that
tourism means jobs in rural America. It’s the economic engine.
Work closer with tourism organizations.

In closing, while there are isolated success stories that can be
highlighted, there are still many challenges yet to be addressed. In
keeping with the rural spirit, the subcommittee and the U.S. De-
partment of Transportation have the opportunity to become pio-
neers in making a renewed commitment to rural ITS. As we like
to say in the West, our forefathers are pioneers, not settlers.
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Senator REID. Mr. Albert, the point is that the people that are
injured and killed on rural highways are not necessarily people
who live in rural America.

Mr. ALBERT. That’s correct, especially when you look at truckers.

Senator REID. I think that’s a point we have to make. So improv-
ing the Intelligent Transportation Systems in rural America helps
us all, not just those who live in rural America.

You had something more you wanted to say, Martin?

Mr. MANNING. I just had some observations, Senator Reid, and
that is that we wanted to be able to express our appreciation for
the direct help that you've provided us for our Smart Bus program.

Senator REID. Don’t be spreading all that stuff around here, you
know, all the stuff 've——

Mr. MANNING. In addition Senator, you’ll be happy to know that
the bus rapid transit demonstration now has five CIVUS buses
under order.

Senator REID. You see, what you need to do is tell everybody
that’s at home, but not back here.

Mr. MANNING. OK.

Senator REID. I'm only kidding.

[Laughter.]

Mr. MANNING. These are really kind of wonderful because it
gives us an opportunity to have transit vehicles that have a very
good chance with some preemption of signals of being able to go
down an advanced guidance system and to be able to preempt sig-
nals and actually deliver people to the places that they want to go
before vehicular traffic does. They have the capacity of carrying as
many as 178 people.

Then finally, I wanted to thank you personally for the very suc-
cessful transportation summit that you sponsored. We appreciated
very much the opportunity of joining with other officials to be able
to address the question of transportation needs and priorities in
the Silver State. We appreciate the leadership that you really dem-
onstrated in putting that together.

Senator REID. We have all that it takes to be a poster person,
community for problems that develop with mass—I shouldn’t say
“mass”—with rapid growth. We’ve had so much growth there, and
Clark County’s done a remarkable job paying money without any
Federal help doing a lot of roadbuilding on their own. So I think
it’s the least the Federal Government can do is to try to help with
some new innovations for rapidly growing Clark County.

So thank you very much for representing your association, but
also representing Clark County here today.

Mr. Beall, you've painted a good picture, as I've said, but where
do you go from where we now are? What’s next?

Mr. BEALL. Well, I think, like you said earlier, we’re in a——

Senator REID. I also want to say this, you're the first elected offi-
cial we’ve had here today. You're elected to the position you hold.

Mr. BEALL. Twenty years now.

Senator REID. So we’re proud that you’re doing such a good job
as an elected official, and they had the confidence to send you here
to represent this important entity that you represent.

Mr. BEALL. Well, the one thing I wanted to respond to you by is,
we have to get in the operational phase now. There has been a lot
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of challenges in terms of development, and now we’re getting into
operational. So that’s what we’re doing right now.

I wanted to add also regarding fast-growing areas, the Silicon
Valley had been growing fast and it still is, really, in terms of the
traffic congestion and the traffic. Despite what people see in the
economy, we're still growing. This kind of stuff is quick. It gets
done fast and it responds to that fast-growing economy. So one of
the aspects of the Intelligent Transportation System programs is
you can do it quick. You can get some if the stuff done quickly and
it can expand your traffic system’s capacity to respond to those
quick-growing economies that are out there in our country. I think
that’s something to consider when you look at this at a national
level. That was very important to us. It really saved us in a lot of
areas.

Senator REID. I have to be at the Senate floor by 5 o’clock, but
here’s a question that I have. There has been testimony, and others
have talked about the fact that ITS deployment funds since 1998
when we started the program, really, have been earmarked by Ap-
propriations Committee, rather than giving discretion to the De-
partment of Transportation. Do any of you have any problems with
any of these earmarks? Have they caused any problems or have
they delayed or impaired deployment of other Intelligent Transpor-
tation Systems that any of the three of you are aware of?

Mr. BEALL. I don’t believe we’ve had an earmark.

Senator REID. OK. You know of no reason the earmarks have
interfered with any of the work you’re doing?

Mr. BEALL. No, sir.

Mr. ALBERT. Senator Reid.

Senator REID. Yes?

Mr. ALBERT. I've been a receiver of those earmarks, so let me try
to respond. Many of the earmarks that we have gotten either in
working with Senator Burns or Senator Baucus have been to de-
ploy solutions in rural America. It hasn’t, from a University stand-
point, it hasn’t been just to produce reports. About 70 percent of
the funds that we have actually secured have gone to putting some-
thing in the ground, whether those be electronic kiosks and rest
areas or an AVI system in Yellowstone National Park, or traveler
information.

But the reason that we have been doing earmarks is because
there was no rural funding. We could not get it, so that we had to
use political constituents. I don’t know what percent of those ear-
marks were actually rural.

Senator REID. Well, I want to express my appreciation for the
committee for your testimony here today. I am anxious to put to-
gether the bill next week. In fact, I'm meeting with Senator Moy-
nihan this Friday to get his views. He has done so much for trans-
portation in this country, and get his views as to what we should
do. 'm happy to be able to report to him on what has transpired
at this hearing.

This hearing stands in adjournment.

[Whereupon, at 4:47 p.m. the hearing was adjourned.]

[Additional statements submitted for the record follow:]
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STATEMENT OF CHRISTINE JOHNSON, DIRECTOR, INTELLIGENT TRANSPORATION
SYSTEMS JOINT PROGRAM OFFICE

Mr. Chairman, Members of the Subcommittee, thank you for the opportunity to
appear before you today to discuss some of the challenges that face our Nation’s
transportation system and the role of Intelligent Transportation Systems (ITS) in
meeting these challenges.

As Secretary Mineta has said, transportation is key to our Nation’s well-being,
whether measured as economic growth, as international competitiveness, or as qual-
ity of life. On the whole, our system of highways and bridges works well in main-
taining the strong economic performance of the country, and a recent Federal High-
way Administration (FHWA) survey of surface transportation customers shows in-
creasing levels of satisfaction with the physical condition of our infrastructure.

However, the same survey shows traffic congestion and highway safety are grow-
ing concerns for the traveling public. The survey also reveals that the public is re-
luctant to turn to capacity expansion as a first alternative to alleviate congestion
because of the costs in taxes, environmental impacts, and space. Survey respondents
favored solutions that minimize delays associated with roadwork and make our ex-
isting system function better—operational solutions, many of which are underpinned
by ITS infrastructure. Through application of modern information technology and
communications, ITS can improve the quality, safety, and effective capacity of our
existing infrastructure. While good operation does not replace construction, it can
certainly enhance it.

ITS PROGRAM UNDER TEA-21

With the passage of the Transportation Equity Act for the 21st Century (TEA-21),
Congress reaffirmed the role of the U.S. Department of Transportation (DOT) in de-
velopment and integrated deployment of ITS technologies. Authorization of $1.3 bil-
lion through Fiscal Year 2003 has made possible significant advances in the ITS
program, and I would like to highlight some of the accomplishments.

The ITS Program under TEA-21 has four primary features: (1) research and de-
velopment funding providing for significant research; (2) incentive grants to States
and cities to foster integrated ITS deployment; (3) a requirement that all ITS
projects carried out using Federal-aid highway trust funds use nationally estab-
lished ITS standards and be consistent with a national architecture; and finally, (4)
in an attempt to “mainstream” ITS into regular transportation investments, TEA-
21 makes clear that many categories of Federal-aid highway funds can be used for
the purchase and operation of ITS technology. In my testimony today, I would like
to provide a status report on each of these areas.

ITS Research and Development

Let me begin by discussing our research and development efforts. TEA-21 author-
ized a total of $603 million in ITS research and development funds for fiscal years
1998-2003. For fiscal years 1998-2001, after specific statutory reductions, $342 mil-
lion have been made available in approximately the following proportions:

60 percent for research and field tests; 14 percent for development of standards
and maintenance of the National Architecture; 9 percent for training and technical
assistance to States, local governments, and transit properties; 7 percent for evalua-
tion; and 10 percent to provide technical support for the administration of the pro-
gram.

These resources have been used to advance the state-of-the-art in ITS through re-
search and development, demonstrate new technologies through operational tests,
promote integration through the National ITS Architecture and ITS Standards, and
foster deployment by providing technical assistance and training to State and local
governments.

ITS research and development is a very complex program that is roughly equiva-
lent in size to FHWA’s Surface Transportation Research Program. I would like to
highlight some of the major initiatives that are underway in the ITS research and
development program as a result of TEA-21.

Intelligent Vehicle Initiative (IVI)

The IVI is focused on reducing motor vehicle crashes by enhancing driver per-
formance through technology while, at the same time, mitigating the distracting im-
pacts that the introduction of vehicle-based technology can have on the driver. This
is a multi-modal effort within the Department, carried out by the Federal Transit
Administration (FTA) on transit buses, by the Federal Motor Carrier Safety Admin-
istration (FMCSA) which has the lead and works with the National Highway Traffic
Safety Administration (NHTSA) on trucks and motor coaches, and in FHWA on spe-
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cialty vehicles like snow plows. The majority of the program, however, is focused
on passenger vehicles and is carried out primarily by NHTSA. Our research indi-
cates that, when fully deployed, approximately 1.1 million or about 17 percent of
all passenger vehicle crashes could be prevented using three of the simpler warning
systems—rear-end collision, road departure, and lane collision warning systems.
This would represent a savings of about $20 billion in annual economic costs due
to automobile crashes. In order to seek a full range of views on IVI program prior-
ities and directions from major stakeholders and the scientific community, we have
asked a panel of experts from the National Academy of Sciences to provide periodic
guidance and assessment of the work underway.

Early IVI research has already contributed to the emergence of a number of vehi-
cle-based safety systems that are available in the U.S. market today, including rear-
end collision and rollover warning for heavy trucks, night vision systems for pas-
senger cars, and adaptive cruise control and lane departure warning for both cars
and heavy trucks. However, recognizing that these technologies, in combination with
other in-vehicle devices, can have a distracting influence on the driver, decreasing
safety rather than improving it, we are also conducting research on driver distrac-
tion, independently and in cooperation with automobile manufacturers and others.
In addition, we are advancing concepts which enhance communication between the
vehicle and roadway infrastructure to address problem areas such as intersection
and run-off-the-road crashes.

Intelligent Infrastructure

Metropolitan and Rural Operational Test Program. Under the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA), the ITS program funded over 80
operational tests that demonstrated the effectiveness of numerous advanced traffic
management technologies that have become a part of the deployment program.
Through focusing resources on a priority set of field operational tests under TEA-
21, we are greatly widening the original vision of ITS. For example, we are working
closely with:

The Department of the Interior, to examine the potential of ITS for reducing con-
gestion in National Parks; Police, fire and emergency medical service (EMS) commu-
nities, to implement use of ITS for quicker identification of crashes and improved
coordination of the emergency response; The National Weather Service, to obtain
better surface weather information for winter maintenance and to better inform
travelers during major weather evacuations; Highway agencies interested in apply-
ing variable speed limits within work zones as a way to increase the safety and re-
duce overall delays in construction areas; and Local communities, to examine ways
ITS can be used to improve the safety of pedestrians.

Commercial Vehicle Operations. The goal of this program is to improve the safety
and productivity of commercial vehicle operations by using electronic clearance of
trucks through weigh stations, using e-government technology to streamline the
credentialing process and, most importantly, by making carrier safety information
available to inspectors at the roadside.

The program also has great potential for streamlining border crossings. Work is
underway in more than 40 States to plan, design, and implement these technologies.
Complete systems are in place in four States, with three more States scheduled for
completion by the end of this year.

Support for Deployment. Deploying ITS at the State and local levels requires a
change in transportation culture and the development of new skills among the staff.
It requires a shift in thinking, from primarily construction and rehabilitation of in-
frastructure, to active management of the transportation system to assure smooth
operation and maximum safety. It requires a broadening of the traditional civil engi-
neering skill base to include systems engineering, computer science, and electrical
engineering. To meet these challenges, we have implemented an aggressive training
and workshop program for Federal, State, and local transit, public safety, and high-
way officials. Topics being addressed range from architecture and systems engineer-
ing, to communications design and software procurement. We currently offer over
25 training courses in various aspects of ITS planning, development, deployment,
and operations. Our course on the National ITS Architecture has been provided to
over 2,600 Federal, State, and local officials and consultants. In addition, we have
also provided extensive technical assistance to States and local governments
through our field and headquarters staff, and through a peer-to-peer technical as-
sistance program. One of the most effective programs involves ITS scanning tours
for local officials which allow them to see ITS deployments and talk directly to other
officials on why the decision was made to deploy ITS.

Intelligent Railroad Systems. The Federal Railroad Administration (FRA) and the
FTA are working together on the development of Intelligent Railroad Systems, a
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subset of ITS. Intelligent Railroad Systems will incorporate new sensor, computer,
and digital communications technologies into train control, braking systems, grade
crossings, and defect detection, and into planning and scheduling systems as well,
and will apply to freight, intercity passenger, and commuter railroads. Work has
begun on the development of the architecture for Intelligent Railroad Systems.

ITS Deployment Incentives Program

The second major provision for ITS in TEA-21 is the Deployment Incentives Pro-
gram. TEA-21 provided $679 million in Deployment Incentives funds. These funds
serve as a bridge between the research program and, ultimately, the mainstreaming
of ITS. A particular focus was integrating legacy, or pre-existing, systems. The belief
was that, while the States could purchase hardware with non-ITS Federal-aid high-
way funds, a Federal incentive was needed to encourage them to go the “extra mile”
in making systems talk to one another. An additional objective of the program is
to advance the deployment of the Commercial Vehicle Information Systems and Net-
work (CVISN). In fact, Congress set a goal to have a majority of the States deploy
CVISN by September 30, 2003.

The ITS Deployment Incentives Program has been fully earmarked by the Appro-
priations Committees each year since 1998. These earmarks have directed the funds
to specific State and local jurisdictions, but have also specifically required that the
funds be used in accordance with the provisions contained in TEA-21. As the at-
tached chart reveals, the number of projects relative to available dollars has been
steadily increasing. While the Department believes that the program would be most
effective if the funds were competitively awarded, we have worked closely with the
recipients to ensure that the funds are being used to advance the goals of TEA-21.
However, because of the earmarking, it is doubtful that we will meet the congres-
sional goal of CVISN in a majority of the States by the end of 2003.

A mid-term assessment of the Deployment Incentives Program conducted by the
Department in 2000 showed that this program was fostering deployment and inte-
gration across almost all of the key elements of ITS infrastructure.

National ITS Architecture and Standards

Architecture Conformity

The third focus of the ITS program in TEA-21 is on the National ITS Architecture
and Standards. TEA-21 included a provision that all ITS projects funded out of the
Highway Trust Fund had to conform with the National Architecture. The goal was
to foster integration and interoperability.

We have worked closely with our State and local partners to develop an approach
for implementing this requirement that would give States and metropolitan areas
freedom to develop their own architectures, that fit their unique needs, but with key
elements compatible with the National Architecture. By taking this approach—that
“one size does not fit all”—we have received broad support from the transportation
community on the National Architecture requirement.

We are now in the process of rolling out an aggressive program of training, work-
shops, and direct technical assistance to highway, transit, and public safety agencies
to help them develop architectures. In addition, there are comprehensive workshops
for States to develop their own CVISN architecture based on the National Architec-
ture and Standards. To date, approximately 100 State, regional, or project architec-
tures are underway and 34 States have completed CVISN architecture.

Thirteen regions have completed architectures.

Standards

TEA-21 calls on the Department to develop and implement standards on a very
aggressive schedule. It then requires recipients of funds to use these standards
when purchasing ITS technology.

We have partnered with industry standards-setting groups for development of
more than 80 standards. The Secretary of Transportation has identified 18 ITS
standards to be critical to national interoperability. To date, nearly 55 standards
have been completed and all but two of the standards that are critical for national
interoperability have been completed. Work is also progressing on the development
of ITS standards at highway-rail intersections.

We are now shifting our attention to the implementation of these standards.
Working with State and local governments we are testing the standards, using the
ITS Deployment Incentives program to provide early field demonstrations of the
standards, and working through our field staff to provide training and technical as-
sistance in the procurement and use of the standards. We believe this is a critical
step before we officially adopt these standards, in order to insure that they are ro-
bust and well accepted by users.
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Mainstreaming

The last ITS element in TEA-21 that I would like to address is “mainstreaming”
and, in doing so, answer a few questions that I know surround the program. Why
isn’t ITS deployment more visible? Is it working? Why don’t we see more of it? And,
can’t we do better than overhead message signs that say “Congestion Ahead”?

TEA-21 clarified that non-ITS Federal-aid highway funding sources (National
Highway System (NHS), Surface Transportation Program (STP), Congestion Mitiga-
tion and Air Quality Program (CMAQ)) could be used to purchase and operate ITS
infrastructure. As we look across the United States, we see many encouraging signs
that ITS Deployment is happening: More than 40 States are planning, designing,
or deploying a part of CVISN; 55 of our 75 largest metropolitan areas have begun
significant deployment of ITS; nearly 70 percent of all toll facilities use electronic
toll collection; more than 50 traffic control centers are in operation and many more
are planned; more than 31 percent of fixed-route buses in our larger metropolitan
areas are equipped with automatic vehicle location technologies; and more than one
million vehicles are equipped with automatic crash notification. More than 700 trav-
eler information websites have been created (over 500 exclusively transit sites, near-
ly 200 exclusively traffic sites, and several multimodal sites); and now, with the al-
location of the 511 telephone number, traveler information will soon be a telephone
call away. The first 511 call took place in the Cincinnati/Northern Kentucky metro-
politan area in June of this year, and work is underway to implement 511 in Vir-
ginia, Arizona, California, Nebraska, Minnesota, and Utah.

These deployments are making a difference in reducing crashes, managing conges-
tion, and improving the quality of life in communities. For example:

A study in Virginia illustrated that if ITS had NOT been deployed on I-66, con-
gestion would have been 25 percent worse!

The Ramp Metering Test in Minneapolis demonstrated that ramp metering im-
proved freeway travel time 22 percent, reduced crashes 24 percent, and improved
freeway throughput 14 percent.

Automated Vehicle Location (AVL) reduced paratransit expenses in San Jose,
California, from $4.88 to $3.72 per passenger.

Evaluations of adaptive traffic signal control systems have demonstrated reduc-
tion in delays of 14 percent to 44 percent, and a similar reduction in stops of 10
percent to 41 percent.

Studies in 3 cities (Los Angeles, Rochester, and Phoenix) showed that pedestrian
detection devices that automatically activate traffic and crosswalk signals at inter-
sections reduced pedestrian and vehicle safety conflicts by 40 percent for some types
of conflicts to as much as 89 percent for certain others.

In a study of 40,000 inspections, safety inspectors increased the number of unsafe
commercial drivers and vehicles removed from the highway from 8,000 to 12,000 by
using advanced safety information systems instead of traditional methods.

Further, as President Bush’s energy policy recognizes, in reducing congestion ITS
is a valuable strategy for fuel conservation.

Every year we catalog results of the studies on ITS deployment in an annual re-
port on ITS benefits.

While we are encouraged by these examples of deployment, and the benefits they
have demonstrated, there are very few places where a complete metropolitan system
could be considered to be in place, let alone a Statewide or National system. One
recent estimate suggested that over the last decade we have moved from about 6
percent of our major metropolitan systems being instrumented to about 22 percent
today. Not bad, but a long way from complete! Hence, we still face “Congestion
Ahead” signs, as opposed to signs that give us detailed information on travel times
and alternate routes—as they do in Paris.

Although ITS solutions are eligible for most Federal-aid funding categories, these
projects are competing with traditional construction needs for the available funds.
This may negate the effectiveness of the TEA-21 provisions making non-ITS funds
available and may be slowing deployment. FHWA is conducting interviews and sur-
veys to determine if this is a valid assessment.

Our experience suggests that some of the issues may be deeper than money. The
institutions that we have today, particularly at the State level, were organized
around constructing projects or enforcing the law. Those missions are quite different
from the mission of managing or operating a road system to a particular perform-
ance level. Historically, adding capacity was the solution to congestion issues.
Today, however, we need to focus more broadly on how to improve safety, produc-
tivity, and the operations of the specific highway and of the transportation system
through ITS techniques.

For example, we have begun to realize that no institution “owns” the congestion
or safety problem at the local level or State level, and no institution has the right
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players around the table such that they could be accountable for the daily perform-
ance of the system. The exception is the rare occasion when a major special event,
such as the Olympic Games, comes to town. Except for those special events, no insti-
tution has enough of a stake in the performance of the system on a daily basis to
insist on developing the electronic network that would enable the effective operation
of the system.

And so, deployment is occurring at the margins, as budgets or earmarks permit,
or major special events demand.

THE ROAD AHEAD

In many ways, the nationwide deployment of ITS mirrors the creation of the
Interstate System, both in its potential for profoundly changing the delivery of
transportation in the United States and in the magnitude of the challenge in getting
it accomplished.

If we are going to move from spots of deployment to a full “electronic” national
system of smart vehicles and smart roadways for safety, savings, and productivity,
it will require the same type of programmatic commitment and institution building
that we undertook for the Interstate system in the 1960’s and 1970’s. It will require
us to do more than try to fit ITS into existing funding mechanisms, Federal regula-
tions, and a transportation culture that has been created around a construction mis-
sion. It will require us to step back and think as boldly and as creatively as our
predecessors did when they created the blueprint for the Interstate System.

As we begin to look toward the reauthorization of the surface transportation pro-
gram, it will be important to consider what needs to be done to create an environ-
ment where we have the funding, institutions, and policies that will support the
achievement of this vision.

In closing, thank you again for this opportunity to describe the status of the ITS
program. I would be pleased to respond to any questions you might have.

CHART
ITS Deployment Program

Funding Available
Fiscal Year No. of Projects (In millions of dol-

lars)
1998 44 83.9
1999 71 92.7
2000 79 98.4
2001 96 103.5
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PREFACE

Since December of 1994, the United States Department of Transportation’s (U.S. DOT%) I'TS Joint
Program Office (JPO) has been actively collecting information regarding the impact of ITS projects
on the surface transportadion network. In support of this effort the JPO sponsorsd the development
of the National ITS Benefits Database. The database, updated quarterly; is available to the public at
wwivbenefitcost.its.dot.gov and contains the most recent data collected by the JPO, Its purpose is to
provide the JPO with 2 tool to transmit existing knowledge of the benefits of ITS products and
services to transportation professionals, The database also provides the research community with
information on I'T'S areas where further analysis may be required.

This document is a compendium of reported impacts of ITS collected for this effort. Tt builds on
previous I'TS Benefits reports, and is intended to be used as a reference report. It highlights benefits
idendfied by other authors and refers the reader to information sources. The interested reader is
encouraged to visit the ITS Benefits Database to obtain the most recent information and to obtain
source documents in erder to appreciate the assumptions and constraints placed upon interpretation
of results. This report concentrates on summarizing data collected since the last update report,
published in May 1999. However, general conclusions and summary information are developed using
all data available in the database. :

To aid the distribution of this report, it has been placed in the U.S. DOT% [TS Electronic Document
Library at wwwiits.dot.gov/itsweb/welcome hum as document number 13463,

Many ITS efforts inidated by states, local governments, and private enterprises do not have their
benefits or costs documented in the database or this report. Readers who are aware of important ITS -
benefits and cost information from these and other sources are encouraged to submit them using the
online database or to send reference documents to:

Sy S ol

Joseph 1 Peters, Ph.D,

Manager, ITS Program Assessment

I'TS Joint Program Office

Federal Highway Administration (HOIT)
400 Seventh Street, SW

‘Washington, D.C. 20590
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EXECUTIVE SUMMARY

Since December of 1994, the United States Department of Transportation’s (U.S. DOT’%) I'TS Joint
Program Office (JPO) has been actively collecting information on the impacts that ITS and related
projects have on the operation and management of the nation’s surface ransportation system. The
evaluation of ITS is an ongoing process. Significant knowledge is available for many ITS services, but
gaps in knowledge also exist.

The purpose of this report is to provide a summary of data available in the ITS Benefits Database, Itisa
compendium of reported impacts of ITS that have been collected from a number of sources, and builds
upon a history of similar summary reports that have been authored over the last six years. Intended to be
a reference report, this report highlights benefits identified by other authors. The purpose of this report
is to provide the JPO with an additional tool to ransmit existing knowledge of IT'S benefits to the
transportation professional who may not be well versed in I'TS products and services. This report can
also provide the research community with information about where further analysis is required in the
ITS program. It demonstrates that in general all ITS services have shown some positive benefit and that
negative impacts are usually outweighéd by other positive results. For example, higher speeds and
improved waffic flow result in increases in Nitrous Oxides, while other measures which indicate
increased emissions, such as fuel consumption, travel time, and delay, are reduced.

General conclusions and results are developed throughout the body of the report. Due to the nature of
the data, it is often difficult to compare data from one project to another. This is because of the
differences in context or conditions between different ITS implementations. Thus, statistical arialysis
of the data is not done across data points. In several cases, ranges of reported impacts are presented and
general trends can be discussed. These cases include traffic signal systers, automated enforcement, -
ramp metering, and incident management.

As indicated in "Table ES-1, most of the data collected to date are concentrated within metropolitan
areas. The heaviest concentrations of data in the metropolitan area are in arterial management systems,
freeway managemert, incident management, transit management, and regional multimodal traveler
information. Most of the available data on waffic signal controf systems are from adaptive traffic
control. For freeway management, most data are concentrated around benefits related to ramp
metering. There are also now several studies on the benefits of ITS at highway rail intersections, which
differs from the 1999 report when no evaluations were available.
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In past reports, rural applications have had few data points, but an increase in the implementation and evaluation of
rural ITS has changed this. Several state and national parks are now examining and implementing improved
tourism and travel information systems and several rural areas are implementing public travel services. Also, many
states are now examining the benefits of incorporating I'TS, specifically weather information, into the operation
and mainténance of facilities and equipment. Much of the data reported for rural ITS are concentrated in the areas
of crash prevention and security. Also, a significant amount of information is available for road weather
management activities, including winter weather-related maintenance; pavement condition monitoring, and
dissemination of road weather information.

ITS for Commercial Vehicle Operations (TS/CVO) continues to provide benefits to both carriers and state
agencies. [TS/CVO program areas usually report benefits data from directly measurable effects. Therefore, it
might be expected that these data are accurate and only a few data points would be necessary to convince carriers,
states, and local authorites of the possible benefits of implementing these systemns. To date, most of the data
collected for ITS/CVO are for cost, travel time, and delay savings for carrier operations.

ITS program areas and user services associated with driver assistance and specific vehicle classes are still being
developed and planned. Although a few of these services are available in the marketplace, much of the data
currently associated with these services are predicted or projected based on how systems are expected to perform.
As market penetrations increase and improved systems are developed, there will be ample opportunity to measure
and report data based on actual measurements.

“The Benefits Database Desk Reference, Table ES-2 on the following page, also provides a brief summary of the
metropolitan data available in the online database. The desk reference is updated regularly and is also available at
the database website.

Given the continued investment in ITS that is occurring at the national, state, and local levels, there will continue
to be opportunities to measure and report more data on the impacts of ITS. As these data become available, it may
be possible to perform more detailed analyses for particular program areas or benefits measures, for example,
through the use of meta-analysis techniques. These analyses are expected to assist in improving the estimated
ranges of impact, and the level of confidence in those ranges.
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Program Area/Benefit Measure

Metropolitan Benefits By Program Area

Summary

Arterial Safety Improvements Automated enforcement of traffic signals has reduced violations 20% to 75%
Management | Detay Savings- /5 i Adaptive Signal Obitrol ias redUced delay from 14%10:44% R R PR
Systems Throughput
Clstgrier Satisfaction '4,{72% of:srvéyed drivers felt "bettér off” after signal contigl improvements in Michigan .
Cost Savings Transit Signal Priority on Taronto transit iine allowed same service with one less vehicle
Envirrfiental T T Fimirovemments o traffie Signal coritrol Have fediiced: fugl consumption 2%: 10 18% 7
Other Adaptive Centrol has reduced stops from 10% to £1%
Freeway Safety Improvements Ramp Metering has shown 16% to 50% reduction in crashes
Management | Defay Sdvings . ST ¥140.9301 ehicle flours. reddcsd dis 16 Yarip metering 1:494; Minnespolis
Systems Throughput Systemwide study in Minneapoalis - St. Paui found 16.3% Increase in throughput
Custorner. Salisfaction” -, | After Twiry Cities shutdown;, 6% of suReyad travelers sipport Mnodified continued operation
Cost Savings Georgia Navigator $ milion/year in incident delay reduction (integrated system)
Environmental i =0 e SR S L T e T
Other Ramp Metering has shown 8% to 60% increases in speed on freeways
Transit Safety Improvements AVL with silent alarm supported 33% reduction in passenger assaits on Derver System
Management | Delay Savinigs: 12770 sAgperted improvements in Gittime perforance fiom 9% 10:28% with CAD/AVIL
Systems Throughput .
Clstorrier Satistaction 7. .| Clstomer somplaints décreased 26% after Denver instalied CADAVL:
Cost Savings AVL reduced San Jose paratransit expenses from $4.88 to 83,72 per passenger
ErvitORmental o T S R L T R BT T
Other Reductions in flest size from 4% to 8% due to more efficient bus utilization
Incident Safety Improvements San Antonio, TX reports reduced crash rate of 41%
Management |‘Delay Savings. <) Fedtictions rangs rom 95:4holisand o2 million holirs per yéar.
Systems Throughput
Chiétorner Batistaction” | CuSiomiers very satisfied with $6nvice paicls [bindreds of latters)
Cost Savings Cost Savings from §1 to $45 million per vear, varying with extent of system
Environriental “TransGuide redused fuet corslmption. U 102600 gal/major incident ;
Other
Emergency | Safety Improvements
Management | Delay Savings. o
Systems Throughput
Custorner Satisfaction: - 95% &f drivers equidped with PushMe Méyday system felt riorg seo(rd:
Cost Savings .
Envirohmental -
QOther
Electronic Saisty Improvements Carquinez Bridge, CA: Increase in arashes (27 to 30) and Injuries between 1996 and 1867
Tolt Delay -Savings. | Carguinez Biidge, CA: Dersan time savings of 79,919 folirs (per year) or about $1.07.milllon.”
Collection Throughput Tappan Zee Bridge: Manual lane 400-450 vph, ETC fane 1000 vph
Customer Satisfaction: 7 SR T T A ey WL
Cost Savings Roadway Maintenance can be reduced 14%
Environimental | Elorids; Reduoed. GO 7.8%, HC7:2%: Incredsed NOy 349% with 40% ETO Usagen - "
Other Value pricing using £TC in Florida resutted in 20% of travelers adjusting departure ime
Electronic Safety Improvements N
Fare Delay Savings -
Payment Throughput
[ Customer Satisfaction I EiOpe; 7% 16 87.% Lser acCeptanice of courtinated smart cards for tansivoly senvices
Cost Savings New Jersey Transit estimates $2.7 million cash handling reduction annually
Ervirorimental " RN A R T EERRC AR L]
Other
Highway- Safety Improvements 92% of train ergineers felt safety equal or greater with automated horn warning system
Rail Delay Savings ) T B R T S o SRRV
Intersections | Throughput
Customer Satisfaction “Sehodl b drivers felt in-Vehicle waring dévices enhanced awareness of crossings.”
Cost Savings
Envirormental Altornated Horn warring system feduced holse Impact area by 97%
Other
Regional Safety Improvements Crash rate for drivers using web traveler information in San Antonio reduced 0.5%
Muttimodal Delay ‘Savings: San Antanio- ncdeling resuts indicate a 5,4 % reduction in.delay. for-web site users
Traveler Throughput
Information | Cusforner Satisfaction 38% of TravTek Usérs found in-vehicle navigation useful in unfamiliar areas

Cost Savings

- Envirorimental

QOther

ROUTES (London): -estimated 1.3 million pounds sterling due to increased transit ridership
SmiartTraveler Boston: estimated reductions NOx 1:5%..00 33%; [

Source: www.benefitcost its.dot.gov

Table ES-2; Benefits Database Desk Reference

*Database also includes negative impacts of ITS. Date: 3/14/2001
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1.0 INTRODUCTION

Americans drive more than 2.6 trillion miles a year on our nation’s roadways. Transit ridership reached nine billion
trips in 1999, the highest level in 40 years. The increasing demand for transportation caused by our expanding
economy is causing the transportation system to reach the limits of its existing capacity. Intelligent Transportation
Systems (ITS) can help ease this strain through the application of modern information technology and
communicatons,

The goal of I'TS is to improve the transportation system to make it more effective, more efficient, and safer.
Building new transportation infrastructure is expensive and environmentally risky. In most urban areas where more
capacity is needed, it is becoming physically impossible to build enough new roads or new lanes to meet
transportation demand. By applying the latest technological advancements to our transportation system, ITS can
help meet increasing demand for transportation by improving the quality, safety, and effective capacity of our
existing infrastructure.

ITS represents a wide collection of applications, from advanced signal control systems to ramp meters to collision
warning systems. In order to apply ITS technologies most effectively, it is important to know which technologies
are most effectively addressing the issues of congestion and safety. Some technologies provide more cost-éffective
benefits than others, and as technology evolves, the choices to deployers change. Often, several technologies are
combined in a single integrated system, providing synergistic benefits that exceed the benefits of any single
technology. It is important to know which technologies and technology combinations provide the greatest benefits,
so that transportation investments can be applied most effectively to meet the growing transportation demands of
our expanding economy.!

1.1 GOALS OF THE ITS BENEFITS REPORT AND DATABASE

1.1.1 The ITS Benefits Database

"To expand the understanding of ITS benefits, the United States Department of Transportation’s (U.S. DOT%) ITS
Joint Program Office (FPO) has been actively collecting information regarding the impact of IT'S implementations.
In support of this effort, the JPO sponsored the development of the National ITS Benefits Database. The database
is available to the public at www.benefitcost.its.dot.gov. The database contains the most recent data collected by
the JPO. Its purpose is to provide the JPO with a tool to transmit existing knowledge of ITS benefits to the
transportation professional who may not be well versed in I'T'S products and services. The database also provides
the research community with information on ITS areas where further analysis may be required.

The Benefits Database website contains detailed summaries of each of the ITS evaluation reports reviewed by the
JPO. Summaries on the web pages provide additional background on the context of the evaluations, the evaluaton
methodologies used, and links to the source documentation, if available online. While the JPO publishes reports
such as this periodically, the online database is updated quarterly to reflect the most recent reports reviewed. The
online database also provides several capabilities to simplify access to information relevant to a researcher’s
purpose. In addition to using the classification system in this report, interested researchers can access document
summaries classified by the location of the implementation, the performarnce meastres reported for the projects, or

I The Changing Face of Transportation. U.S. Dept. of Transporta’don, Bureau of Transportation Stadsties (BTS00-007). 2000.



relevant keywords. These capabilities of
the online database simplify access to the
most recently available data on ITS
benefits identified by the JPO. The website
also contains a discussion of the criteria
and sources used to determine whether or
not a report should be added to the ITS
Benefits Database.

1.1.2 Purpose of this Report

"This periodically updated report is a
compendium of reported impacts of ITS
that have been collected from a number of
sources. Its purpose is to provide a
summary of data availablein the ITS
Benefits Database. The report builds upon
a history of similar summary reports that
have been authored over the last six years.
‘The last report, titled ITS Benefits: 1999
Update, was published in May of 1999.
For this June 2001 report, a concentrated
effort was made to include and highlight
recent data. However, this report also
references and contains data included in
previous versions. Older data points are
primarily used to develop general
conclusions about the impacts of ITS
services and are not described in as much,
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ITS Benefits

detail as the more recent data. This report is intended to be a reference report; it highlights benefits identified by
other authors. The interested reader is encouraged to obtain source information to appreciate the assumptions and
constraints placed upon interpretation of results.

1.2 CRGANIZATION OF THIS REPORT

This report follows a taxonomy for reporting ITS benefits data. The ITS taxonomy used in this report groups
benefits data into two major components: Intelligent Infrastructure and Intelligent Vehicles. These components are
then divided into program areas and specific TTS application areas. While this taxonomy was not intended to
reflect the official structure of the ITS program, it has proven useful in promoting discussion within the ITS
community and has been used to demonstrate the breadth of the ITS program. An overview of this taxonomy is
represented in Figures 1-0 and 1-1. A more detailed version of the taxonomy is available at the IT'S Benefits
Database website cited in the header of pages within this document.

2 Proper, Allen T. Iuselligent Transportation Systems Benefits: 1999 Update. U.S. Department of Transportation, ITS Joint Program

Office (FETWA-OP-99-012). May 1999.
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Tt is realized that the tasonomy cannot represent all
aspects of ITS. For example, many of the program areas

_Intelligent Vehicles -
p can be dependent on or heavily influenced by other

CAll Platforms o0 Platform Specific
— EET e areas. This dependency is not well shown in the
Collision Avoidanss: | Per‘so‘hal‘ - ; taxonomy. It is also understood that many I'TS program
and Wariing = Vehicles 71 LY Y areas share information and operate in 4 cooperative
- . SHNTER FO SRR g manner which is difficult to capture in this form. For
Other Driver. & .0+ Commercial example, incident management systems can directy
Assistance : .1 Vehicles . . . :
B T R o o influence emergency response by providing timely and
Traneit 4w accurate information on incident location and severity.
;Vehic\lies T < Addidonally, in-vehicle systems, such as route guidance,
L LW require a cooperative infrastracture that can provide
L yEmergencyand - routing and/or travel time information to vehicle
=y SpgcwaljUse Vehicles | systems.
Figure 1-1: intelligent Vehicles Taxonomy for - "'| Itis also known that the taxonomy for classification of
ReportingITS Benefits ', = i Lo 2 dama by geographic setting (i.e., metropolitan, rural) may

not be best suited for some data. For example, tourist
information is generally classified in rural ITS infrastructure. However, most metropolitan areas also have tourism
concerns. Therefore, this classification of data does not imply that systems are not implemented in or do not
impact other geographic settings. In this report, data are classified by those settings most often associated with the
carrent deployment of the ITS program area or service.

Classification of I'TS benefits was based on the geographic setting (e.g., metropolitan) or functionality (e.g.,
ITS/CVO) of the ITS services referenced in the source documentation. This report attempts to account for the
influences and cooperative aspects of ITS. In the case of integrated deployments, data are classified in this report
under the program area that the implementation most directly supports. In some cases, source documents did not
provide enough detailed information to classify referenced data. When this occurred, the authors made a judgment
to deterimine how these data should be classified.

Sections within chapters of this report discuss each program area for which benefit data are available. Each section
begins with a brief description of the I'TS application and the ¢current state of knowledge. Following this are
overviews of all data and general conclusions that can be made about the ITS application. Finally, recent data,
including what the authors consider to be the most important or interesting results collected since the 1999 report,
are discussed.
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1.3 A FEW GOOD MEASURES

Tn the spring of 1996, the ITS Joint Program Office (JPO) established a set of ITS Program goal areas directly
related to the ITS strategic plan.® The goal areas include improving traveler safety, improving traveler mobility,
improving system efficiency, increasing the productivity of transportation providers and conserving energy while
protecting the environment. The JPO also identified several measures of effectiveness to evaluate the performance
of ITS services in each goal area. The measures are known as the “Few Good Measures” and are intended to
enable project managers to gauge the effects and impacts of ITS. ‘

The remainder of this section is an overview of the various measures of effectiveness within each goal area.
Throughout the document, icons are placed next to each summary to reflect the measures reported. Benefits that
are not included in the set of measures are also included in the report, without using icons to reference them.

SAFETY

An explicit objective of the transportation system is to provide a safe environment for travel while
continuing to strive to improve the performance of the system. Although undesirable, crashes and
fatalities are inevitable occurrences. Several ITS services aim to minimize the risk of crash
occurrence. This goal area focuses on reducing the number of crashes, and lessening the probability of a fatality
should a crash occur. Typical measures of effectiveness used to quantify safety performance include the overall crash
rate, fatality crash rate, and injury crash rate.

ITS services should also strive to reduce the crash rate of a-facility or system. Crash rates are typically calculated in
terms of crashes per year or crashes per million vehicle miles of travel.

MOBILITY

TImproving mobility by reducing delay and travel time is a major goal of many ITS components. To
highlight this goal, in 1996 the Secretary of Transportation launched a new metropolitan I'TS
integration inidative, “Operation TimeSaver.” Measures of effectiveness typically used to evaluate
the performance of such goal-oriented projects include the amount of delay or the variability in travel time.

Delay can be measured in many different ways, depending on the type of transportation system being analyzed.
Delay of a system is typically measured in seconds or minutes of delay per vehicle. Also, delay for users of the
systern may be measured in person-hours. Delay for freight shipments could be measured in time past scheduled
arrival time of the shipment. Delay can also be measured by observing the number of stops experienced by drivers
before and after a project is deployed or implemented.

Travel time variability indicates the variability in overall travel time from an origin to a destinadon in the system,
including any modal transfers or en-route stops. This measure of effectiveness can readily be applied to intermodal
freight (goods) movement as well as personal travel. Reducing the variability of travel time improves the reliabjlity
of arrival dme estimates that travelers or companies use to make planning and scheduling decisions. By improving
operations, improving incident response, and providing information on delays, ITS services can reduce the
varjability of travel time in transportation networks. For example, traveler information products can be used in tip
planning to help re-route commercial drivers around congested areas resulting in less variability in travel time.

3 Strategic Plan Sfor Intelligent Vebicle Highway Systems in the United States. TTS America Report TVHS-Amer-92-3).
Washington, DC: May 20, 1992. .
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EFFICIENCY

Many ITS components seek to optimize the efficiency of existing facilities and use of rights-of-way
so that mobility and commerce needs can be met while reducing the need to construct or expand
facilities. This is accomplished by increasing the effective capacity of the transportation system.
Effective capacity is the “maximum potental rate at which persons or vehicles may traverse a link, node, or
network under a representative composite of roadway conditions,” including “weather, incidents, and variation in
traffic demand patterns.”4 Capacity, as defined by the Highuway Capacity Manual, is the “maximum hourly rate at
which persons or vehicles can reasonably be expected to traverse a given point or uniform section of a lane or
roadway during a given time period under prevailing roadwar, traffic and control conditions.”” The major
difference between effective capacity and capacity is that capacity is generally measured under typical conditions for
the facility, such as good weather and pavement conditions, with no incidents affecting the system, while effective
capacity can vary depending upon these conditions and the use of management and operational strategies.
Throughput is defined as the number of persons, goods, or vehicles traversing a roadway section or network per
unit time. Increases in throughput are sometimes realizations of increases in effective capacity. Under certain
conditions, it may reflect the maximum number of travelers that can be accommodated by a transportation system.
Throughput is more easily measured than effective capacity and therefore can be used as a surrogate measure when
analyzing the performance of an ITS project.

PRODUCTIVITY

ITS implementation frequently reduces operating costs and allows productivity improvements. In
addition, ITS alternatives may have lower acquisition costs and life cycle costs compared to
traditional transportation improvement techniques. The measure of effectiveness for this goal area
is cost savings as a result of implementing I'TS. Another way to view the cost savings is to quantify the cost savings
between traditional and ITS solutions to addressing problers.

ENERGY AND ENVIRONMENT

The air quality and energy impacts of ITS services are very important considerations,
particularly for non-attainment areas. In most cases, environmental benefits can only be
estimated by the use of analysis and simuladon. The problems related to regional measurement
include the small impact of individual projects and large numbers of exogenous variables including weather,
contributions from non-mobile sources or other regions, and the time-evolving nature of ozone pollution. Small-
scale studies generally show positdve impacts on the environment. These impacts result from smoother and more
efficient flows in the wansportation system. However; environmental impacts of travelers reacting to large-scale
deployment in the long term are not well understood.

Decreases in emission levels and energy consumption have been identfied as measures of effectiveness for this goal
area. Specific measures of effectiveness for emission lévels and fuel use include:

¢ Emission levels (CO, NOy and HC) (kg or tons of pollutant)
¢ Fuel use (liters or gallons)
* Fuel economy (km/L or miles/) 'gal)

# McGurrin, Michael and Karl Wunderlich. “Running at Capacity” Traffic Technology International. April/May 1999.
5 Highway Capacity Manual 2000. Transportation Research Board, National Research Council. Washington, DC: 2000,
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CUSTOMER SATISFACTION

Given that many I'TS projects and programs were specifically developed to serve the public, it is
important to ensure that user (i.e., customer) expectations are being met or surpassed. Customer
satisfaction measures and characterizes the distance between users’ expectations and experiences in
relation to a setvice or product. The central question in a customer satisfaction evaluation is, “Does the product
deliver sufficient value (or benefits) in exchange for the customer’ investment; whether the investment is measured
in money or time?” Typical results reported in evaluating the impacts of customer satisfaction with a product or
service include product awareness, expectations of product benefit(s), product use, response (decision-making or
behavior change), realization of benefits, and assessment of value. Although satisfaction is difficult to measure
directly, measures related to satisfaction can be observed including amount of travel in various modes, mode
choices, and the quality of service as well as the volume of complaints and/or compliments received by the
service provider.

In addition to user or customer satisfaction, it is necessary to evaluate the satisfaction of the transportation system
provider or manager. For example, many ITS projects are implemented to better coordinate between various
stakeholders in the transportation arena. In such projects, it is important to measure the satisfaction of the
transportation provider to ensure the best use of limited funding. One way to measure the performance of such 2
project is to survey transportation providers before and after a project was implemented to see if coordination was
improved: It may also be possible to bring together providers from each of the stakeholder groups to evaluate their
satisfaction with the systern before and after the implementation of an I'TS project.

1.4 IMPACTS OF ITS

"This report includes both the positive and negative reported impacts of ITS implementations. The majority of
available references demonstrate positive benefits. This is true both for actual deployments and for analytical
studies predicting future benefits. The number of cases reporting negative results is fairly small. Tt is also
recognized that negative impacts may be under-reported in the literature.
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2.0 BENEFITS OF METROPOLITAN ITS INFRASTRUCTURE

Metropolitan ITS consist of those program areas that are primarily implemented in urban and suburban
geographic locations. This does not imply that these systems are not implemented in or do not impact other
geographic settings. However, they are more often associated with urban areas.

The metropolitan ITS infrastructure is classified into 10 major components. These components are summarized in

Figure 2-0, below.

Metropolitan

Arterial Management
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Incident Management
Systems

‘Emergency
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Figure 2-0: Metropolitan

ITS Components

Transit Management

Several metropolitan areas are implementing I'TS services that are very
highly integrated. Integration is accomplished by creating a number of
interfaces or “links” between components, systems, services, or program
areas, These links are used to share operational information and allow for
sharing of infrastructure. Figure 2-1 demonstrates a set of metropalitan
integration links. A number is used to refer to the specific linkage made
between each program area. For example, link number two represents the
sharing of arterial traffic condition information originating from a traffic
signal systern with a freeway management system. To highlight the impact
of the interaction between services on system benefits, data regarding
integrated systems are highlighted in this chapter by icons with a
connecting line that depicts the flow of information between systems. The
example in Figure 2-2 represents integration between arterial management
and incident management systerns.
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Figure 2-1: Integration of Metropolitan ITS Components

For a more complete understanding of these components and
how they aré integrated, the reader is referred to the following
documents:

o Thucking the Deployment of Integrated Metropolitan
Intelligent Transportation Systems Infrastructure in the USA:
FY99 Results. FHWA Report (FHWA-OP-00-016).
March 2000, Electronic Document Number 13159.

o “Measuring ITS Deploymient and Integration.” Prepared
Figure 2-2: Arterial to Incident for the FHWA I'TS JPO. January 1999. Electronic
Management. Integration lcon Document Number 4372.

Both documents are electronically available on the FHIWA
electronic document library at wnw.its.dot.gov/itsweb/welcome.hem. The JPO-sponsored deployment tracking
website, www.itsdeployment.ts.dot.gov, contains updated information on I'TS deployment in the United States.
Results of the FY 2000 surveys are expected to be available at the deployment tracking website by Summer 2001.
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2.1 ARTERIAL MANAGEMENT SYSTEMS

Arterial management systems are used to manage traffic by employing various detection
and control devices along arterial roadways. Included in this program area are arterial
traffic management systems that provide surveillance and waffic signal control, and some
systems that provide travelers with audio or visual information on arterial roadway travel
conditions.

Traffic signal control systems are upgraded for a number of reasons, primarily to improve
wraffic flow and simplify system maintenance. Adaptve control systems coordinate
control of raffic signals across metropolitan areas, adjusting the lengths of signal phases based on prevailing traffic
conditions. Information collected by detectors associated with arterial management systems may be shared between
jurisdictional boundaries and with other components of metropolitan ITS infrastructure. Many jurisdictions have
implemented traffic signal control systems that provide signal priority
and preemption for transit and emergency vehicles, respectively.
Arterial management systems may also include automated enforcement
programs that increase compliance with speed limits and traffic signals.
Figure 2-3 shows the format for the classification of benefits used in
the taxonomy for arterial management systems.

For a summary of arterial management systems deployment in 78 of
the largest U.S. cides, refer to www.itsdeployment.its.dot.gov.

Arterial Management Systems
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Figtire 2-3: Taxonomy for Arterial
Management System Benefits
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2.1.1 Summary of Arterial Management System Impacts

Based on the results of published evaluztions, it appears that advanced mraffic signal control systems, such as those
providing adaptive control, provide a significant positive benefit. However, it is difficult to generalize an expected
benefit for these services. Benefits for an individual area depend on a number of operational variables that are
unique to each implementation. Variables may include the number of intersections or signals in a corridor, spacing
of intersections, size of study area, corridor lengths, vehicle demand patterns, etc. It is possible to make some
general-conclusions based on reported results that should be useful to decision-makers.

Figure 2-4 presents the measured values for percent reduction in the number of stops due to improved traffic signal
control as detailed in previous reports and in the following section of this report. Studies evaluated systems
implemented in Toronto, Canada;® Paris, France;’ Oakland County, Micb.igan;8 Los Angeles, California;” and
Madrid, Spain.10 Many of the cited studies evaluated the performance of adaptive control systems, while others
investigared the impact of systems automating the selection of signal timing plans appropriate for particular time
periods. As one would expect, if the flow of green bands in a corridor can be maintained as traffic patterns change,
the number of stops can be reduced. The reported benefit of these systems ranges from a 10% to 41% reduction in
stops; however, the small number of evaluations precludes statistical analysis of the results. Larger benefits are
achieved when comparing improved signal control systems to systems using previously fixed timing plans in study
corridors where significant variations in traffic patterns exist.

Figures 2-5 and 2-6 provide an overview of the impact of improved traffic signal operations on travel time and
delay. The charts are based on evaluations of implemented systems discussed in the following section, as well as
several discussed in previous ITS Benefits reports.1 1 12, 13, 14,15, 16, 17, 18 p ¢ expected, the reductions in travel
time are far less than those reported for delay avoided. Furthermore, there is an apparent large range of possible
values for each measure. A likely contributing factor to this range is that individual studies may define or measure
aravel time and delay differently. Travel time may be defined as the time required for an entire trip or the tme
needed to traverse a corridor or fraction of the trip. Delay may be defined as stopped time due to signals only or as
the time exceeding a predetermined base travel time. Depending on the definitions used, and other operational
conditions, estimated changes in travel time range from a 6% increase in travel time and 20% decrease. Likewise,
reductions in delay due to adaptive control may range between 14% and 44%.

Reports evaluating the impacts of arterial management systems on energy consumption and the environment
indicate that the impacts are generally positive, though relatively minor. Figure 2-7 depicts the impact of improved
traffic signal control on fuel consumption, as described in evaluations of systerns in Phoenix, Arizona;!9 Paris,
France;?0 Toronto, Canada;2! and Los Angeles, California.?? A few reports discuss the impacts of arterial
management systems on motor vehicle emissions. The impact appears to be positive, with the exception of

6 Siemens Automorive, USA. “SCOOT in Tororito.” Traffic Tecknolagy International. Spring 1995.
7 Beteille, J. and Briet, G. “Making Waves in Traffic Control.” Traffic Technology International, Annual Review, 1997,

8 Barbaresso, James C. Preliminary Findings and Lessons Learned From The Fast-Trac IVHS Program. Road Commission for Oakland
County. Beverly Hills, MI, 1994,

9 City of Los Angeles Department of Transportation. Automated Traffic Surveillmce and Control (ATSAC) Evaluation Study. June 1994.

10 peck, C., M. Blanco and J. Lopez. “Learning from the User: Next Steps for TTACAS Adaptive Control.” Traffic Technology
International. Annual Review, 1999, p. 155-158

U Zhou, Wei- W, ez al. “Fuzzy Flows.” ITS: Intelligent Transporsation Systems. May/Jane 1997,
12 Beteille, et al. 1997.
13 Siemens Automotive 1995.

4 Glassco, R, et al. Studies of Potential Inselligent Transportation System Benefiss Using Traffic Simulation Modeling. Mitretek Systems
Report MPI6W0000101). June 1996.
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15 Glassco, R, et al. Studses of Potential Intelligent Transportation System Benefits Using Traffic Simulation Modeling: Volume 2. Mitretek
Systems Report (MTR 1997-31). June 1997,

18 City of Los Angeles Department of Transportation 1994,

17 Abdel-Rahim, Ahmed, William C. Taylor and Ashok Bangia. “The Impact of SCATS on “Travel Time and Delay”. Eighth ITS
America Annua] Meetng. Detroit Michigan. 4-7 May 1998,

18 Peck, C. ez af. 1999,

19 Zimmerman, C., et al. Phoenix Metropolizan Model Dep Initigtive Evaluation Report. FFTWA Report (FETWA OP-00-015).
Washington, DC; 2000.

20 Beteille, er al. 1997.

21 Siemens Automotive 1995,

22 City of Los Angeles Department of Transportation 1994,
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Percent Reduction in emissions of nitrous oxides. This is expected because

Traffic Signal Violations Due increases in average vehicle speeds due to improved traffic

to Automated Enforcement flows lead to increased production of nitrous oxides while
100 decreasing other harmful emissions.

Figuare 2-8 illustrates the reduction in violations recorded
by several cities that have implemented automated
enforcement of traffic signals. While violation reductions
canmot be directly translated into safety impacts of the
enforcement systems, reductions in the number of vehicles
violating the signal do indicate a positive impact on safety at
the enforcement locations. The wide variety of violation
reductions represented in the figure below is likely due to
both differences in individual enforcement programs as well
as measurement differences between areas. The following
section discusses most recent evaluations of
implementations of arterial management systems.
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Figure 2-8: Reduction in Signal Violations
Due to Automated Enforcement

2.1.2 Summary of Most Recent Evaluations

comumercial, and service route on the Av. Lins de Vasconcelos. The system resulted in an average

reduction in delay of 14.4% for a 15-hour period while speeds improved 14%. Mid-day average speeds
improved 25%. Floating vehicle analysis of a similar implementation at 107 intersections in Madrid, Spain, found a
decrease in average travel time of 5%. Flow through the area was improved by reducing the number of stops by
10% and delay by 19%.23 ’

@ The City of Sao Paulo, Brazil, installed an adaptive signal control system along the commuter,

A computer modeling effort investigated the potential impact of coordinating traffic signal timing plans
@ among several jurisdictions along a congested arterial corridor leading into Seattle. The results of the

model determined that coordinating the fixed signal timing plans along the corridor would resultin a
7% reduction in vehicle delay, with no adverse impacts to cross-streets. The madel also indicated that
there would be no statistically significant change in vehicle emissions, the expected number of crashes
along the corridor would fall by 2.5%, and the expected number of fatal crashes in a ten-year period
would fall by 1.1%.2% :

mile area of the city containing four major event centers. Notably, this implementation required the

SCOOT system to use existing mid-block vehicle detectors rather than detectors at the preferred
locations near upstream intersections. A before-and-after evaluation of five test routes through the area found that
the change in travel times ranged from a decrease of 10% to an increase of 15%. More circuitous routes involving
more of the SCOOT system saw travel time changes from a 2% reduction up to an increase of 6%. The relative
performarice against the baseline system was better when there were no events at the centers being studied.2S

@ Anaheim, California, implemented the SCOOT adaptive signal control system within a three-square-

23 Peck, C. et 4l. 1999.

24 Jensen, M., et of, Metropolitan Model Deployment Initiative Seattle Evaluation Report: Final Drafi. Federal Highway Administration
Report (FHWA-OP-00-020), Washington, DC: May 2000.

25 McNally, MG, e¢ al. Evaluation of the Anabeim Advanced Traffic Control System Field Operational Test: Executive Summary.
California PATH Research Report (Report No, UCB-ITS-PRR-99-18). Berkeley, CA: July 1999.
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These results indicate inconsistent performance of the SCOOT system with vehicle detectors in non-standard
locations. Also, as implemented in Anaheim, the system appears to have more difficulty adapting to the extreme
variations in traffic volume that occur during major events than the more minor variations present in daily operation.

A study at the busiest intersection along a transit route in Eindhoven, the Netherlands,
investigated the impact of several transit signal priority strategies on the delay
experienced by buses and private vehicle traffic. The study found that average total
vehicular delay experienced during the three busiest hours at the intersection increased
by 40 seconds per vehicle under absolute priority. There was no significant change in delay with the buses operating
under conditonal priority, which only provides a green signal for buses running behind schedule. This pattern held
frue for all of the surveyed hours, with absolute priority causing large delays o other traffic, while condidonal
priority caused litde, if any, additional delay. Buses experienced an average of 27 seconds of delay without priority.
This figure dropped to 3 seconds per bus with absolute priority. During conditional priority, the bus delay fell
between these values. Ninety percent of all buses received zero-delay service under absolute priority. Only 74% of
the late buses experienced zero-delay service under conditional priority, indicating a need to improve the system’s
determination of a vehicle’s on-time status.26 These results indicate that additional control of on-time schedule
performance provided to transic operators by conditional priority causes little additional delay to other traffic.

A second study in Eindhoven investigated the impact of the signal priority system on
the deviation of transit vehicles from schedule. Field measurements of vehicle schedule
adherence before and after a major intersection found a 28-second difference in the
change in average schedule deviation as vehicles traversed the intersection. Vehicles
waveling through the intersection under conditional priority achieved a 17-second improvement in the average
absolute value of schedule deviation, while vehicles traveling without the benefit of conditonal priority generally
increased the average value of schedule deviadon by 11 seconds. Simulation to investigate the impact of various
priority strategies along a four-stop hypothetical transit route also indicated that conditional priority had a positive
impact on schedule reliability as measured through deviations from scheduled running times.?” The improvements
in schedule reliability for buses at the intersection studied and along the simulated route indicate the enhanced
control of on-time schedule performance that conditional signal priority can provide to transit operators.

suburban hospital cutside Washington, DC found that the average travel imes of other
vehicles using the intersections increased a minimal, though statistically significant,
2.4% when signals were preempted for emergency vehicles.28 :

§ A simulation of emergency vehicle signal preemption at three intersections near a

Studies at intersections in Los Angeles, California; Rochester, New York; and Phoenix, Arizona; indicate
that automated pedestrian detection at traffic signals can improve safety. In general, there was an 81%
decrease in the number of pedestrians crossing during a DON"T WALK with the addition of automated detection
to intersections with operational push buttons. Conflicts encountered by pedestrians during the first half of the
crossing were reduced 89% while coniflicts for the second half were reduced 42%. Conflicts associated with right-
turning vehicles were reduced 40%. All other conflicts were reduced 76%. Most of these reductions are attributed
to reliable detection and signal extension for pedestrians in the process of crossing, not those waiting at the curb to

26 Furth, Peter G. 2nd Theo H.J. AMuller. “Conditional Bus Priority at Signalized Intersections.” 79th Annual Meeting of the
Transportation Research Board. Washington, DC. 9-13 January 2000.

27 Muller, Theo and Peter Furth. “Integrating Bus Service Planning with Analysis, Operational Control, and Performance
Monitoring.” I'TS America 2000 Annual Meeting. Boston, Massachusetts. 1-4 May 2000.

28 Bullock, Darcy; J. Morales, B. Sanderson. Evafuation of Emergency Vebicle Signal Preemption on the Route 7 Virginia Corvidor: Federal
Highway Administration Report (Publication No. FHWA-RD-99-070). Washingron, DC: July 1999
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cross. In Los Angeles, using automated detection only with the push-button taped over, there wasa 7% to 17%
increase in conflicts, likely due to pedestrians not realizing that the signal was automatically detecting their presence.29

¢

Floating-car studies of the coordination of traffic signals across two jurisdictions in the Phoenix, Arizona,
metropolitan area found a 6.2% iricrease in vehicle speeds, 1.6% reduction in fuel consumption, a 1.2%
increase in CO emissions and no significant change in HC or NOy emissions, and a reduction in the
crash risk along the mainline of 6.7%. The field trial and floating-car data collection, incladed
coordination of signal cycle lengths for 8 of the 21 signals along the corridor. Simulation studies of traffic
along the entire corridor indicated that the benefits experienced by test vehicles at the coordinated
intersections could be counteracted by delays experienced at earlier signals along the corridor. Simulation
of signal coordination along the full length of the corridor indicated potential benefits of a 21%
reduction in AM peak delay. Results for independent optimizations without coordination indicated a potential for a
16% reduction in AM peak delay.30

Three European projects investigated the impacts of public transit priority systems. Each of
the projects demonstrated significant delay or travel time reductions for transit vehicles.
Travel time reductions ranged from 5 to 15% in the QUARTET PLUS and TABASCO
projects, with field trials in Toulouse, France; Turin, Italy; Gothenburg, Sweden; and
Munich, Germany. The project in Valencia, Spain, found a 30% reduction in delay for
vehicles already behind schedule. These reductions led to improvements in operating
efficiency, which in turn provide significant cost reductions for operators.3!

After implementing traffic signal priority for a light-rail transit (LRT) line along an urban
arterial in Toronto, Canada, system operators were able to remove one vehicle from service
and maintain the same level of service to passengers along the corridor, reducing operating
expenses. The system operators have some concern over the operation of the system at LRT
stops just prior to signalized intersections and have also received complaints regarding
increases in pedestrian delay due to the signal priority system.32

Vancouver, British Columbia, has reduced the variability of travel time experienced by
buses along the route by 29% in the AM peak and 59% during the PM peak. The
system uses conditional priority permittng transit vehicles to obtain signal priority if
they are behind schedule as the vehicle approaches the intersection.3?

? A transit priority system implemented on a bus line along an urban arterial in

The automated red-light enforcement system in New York, N.Y. began operation in 1993 with
enforcement at 15 intersections; by 1998, 30 intersections were included in the program.>* A 1997
Urban Transportation Monitor article cited a 20% reduction in viclations over the life of the program.3

29 Hughes, Ronald, H. Huang, & C, Zeger. “ITS and Pedestian Safety at Signalized Intersections.” ITS Quarterly. Vol. VIL, No. 2.
‘Washington DC: ITS America, Spring/Summer 1999.

30 Zimmerman 2000.

31 Telematies Applications Programme - Transport Areas’ Results (4th Funding P ). European Commission Report. July 2000.
[hetp://www.trentel.org/transport/framel.htm]

32 Cima, Bart, et 4l. “Transit Signal Priority: A Comparison of Recent and Future Implementations,” ITE 2000 Annual Meeting.
Nashville, Tennessee. 6-10 August 2000.

33 Cima 2000,

34 Institute of Transportation Engineers. 4
‘Washington, DC: ITE, December 1999.

35 “Cameras Reduce Red Light Running Violations by 20-30%.” The Urban Transportation Monizor. May 23, 1997.

il

orcement in Transportation. TTE Report (Publication No. IR-100).
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Howard County, Maryland, deployed red-light enforcement cameras at two intersections during a
demonstration project. During the demonstration. project, violators received warning notices in the mail,
There was 2 23% reduction in the number of violations per day at the two intersections after the public
information campaign and mailing of violation notices commenced.>® More recent reports from Howard County
indicate that the program is successful. One intersection experienced 15 collisions during the year prior to
implementation of a camera and eight collisions in the year following the installation. While the result was
recorded too soon after implementation to be statistically significant, it may indicate a positive impact on safety at
the intersections. Driver behavior has changed significantly at all intersections in Howard County where the
cameras have been installed. The red light viclation rate has dropped approximately 53% across all intersections
with enforcement systems.37

Between the first and sixth months of operation of red light enforcement cameras in San Francisco,
California, the ratio of violating vehicles to the total number of vehicles using the monitored approach
decreased by 42%. San Francisco also implemented a public awareness campaign about the problem of red-light
running at the time the automated enforcement program began.38

Osxnard, California, implemented an automated enforcement program very similar to the one
: implemented in San Francisco and also began a corresponding public awareness program. The
enforcement program in Oxnard also achieved a 42% reduction in violations after only several months:39

Victoria, Australia, began its red-light enforcement program in 1983 and in 1999 the program included

35 cameras rotated among 132 sites around the Melbourne metropolitan area. A 1988 study found a 30%
reduction in right-angle crashes due to the program and'a 10.4% reduction in casualties from crashes.*® A second
study, in 1995, found that the number of red-light violations had been reduced between 35% and 60%, right-angle ~
crashes decreased 32%, right-angle turning crashes decreased by 25%, and rear-end crashes decreased by 30.8%;
however, rear-end turning crashes increased by 28.2%.41

E In the first year of operations, crashes caused by running red lights were reduced 9% at camera-

monitored intersections in the city of Charlotte, North Carolina. The system has resulted in a violation
reduction of 75%. Charlotte believes that giving the program a name and an extensive marketing program has
been a major factor in the success of the system.*?

A.1999 survey of drivers in five U.S. cities that employ red-light running enforcement cameras and five
gﬁ cities that do not use the cameras found that drivers in both groups of cities strongly favor the use of
enforcement cameras. I cities currently using the cameras, 80% of drivers approved of their use, while in cities
that do not have enforcement cameras, 76% of drivers were in favor of the systems.43

3SITE 1999,

37 Hansen, Lt. Glenn, “Can We Increase the Capability of Red Light Cameras?” ITS Whrld. January/February 2000.
3SITE 1999,

91ITE 1999.

40 Victoria Traffic Camera Office. Website, [hetp://home vicnet.net.aw/~tco/index.ham]. Melbourne, Australia: TCO, 1999,
cited in ITE 1999.

# Coleman, Janet A. et al. FHWA Seudy tour for Speed My a52d Enforceme, logy. Federal Highway Administration
Report FHWA-PL-96-006). Washington, DC: February 1996. cited in ITE 1999.

4 “Branding is the Name of the Game in Enforcement.” ITS Iternational. May/June 2000. pp. 66-67.

# Retting, Richard A. “Reducing Red Light Running Crashes: & Research Perspective.” 2000 ITE Annual Meeting.
Nashville, Tennessee. 6-10 August 2000.
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2.2 FREEWAY MANAGEMENT SYSTEMS

There are three major ITS functions that make up freeway management systems. Two of
these are the monitoring and contro] of freeway operations. Monitoring and surveillance
can be used to implement control and management strategies such as ramp metering
rates and variable speed limits based on observed freeway conditions. The third function
consists of displaying or providing information to the motorist. Motorists may receive
this information in several ways, including Dynamic Message Signs (DMS), Highway
Advisory Radio (HAR), In-vehicle Signing IVS), or specialized information transmitted

Freeway Management:Systems

> Traffic Survellance-:
|—) Incident ‘Detekct'ion
k> Tratiic Control:

> Lane Controf ¢
Speed Limits

Lane Use”

w3 Freeway Entrance

Ramp Metering - < | only to a specific set of vehicles. Other methods of providing

ey traveler information are discussed in Section 2.9 of this report.
=¥ information Display

Automated enforcement is also used to improve safety by increasing

%Dynamic Message Sighé . N s . 8 -
complance with speed limits and reducing aggressive driving.

> Highway Advisory Radio Figure 2-9 shows the classification of benefits data for freeway
1> Specialized Inforfnation ™ management systerns.
> Ramp Rollover For a summary of freeway management systems deployment in 78 of
S the largest U.S. cities, refer to www.itsdeployment.its.dot.gov.
Downfill-. s
= In-Vehicle Signing 2.2.1 Sumumary of Freeway Management Impacts
= Public Safety S Data collected for freeway management systems have shown
Enforcement . improvements to safety, reductions in travel time and delay, increased

throughput, and flow improvements. Although each of these measures
contains data points, only a few contain enough data for comparison
and analysis. Much of the collected data have been related to ramp
metering. Ramp metering has shown significant reductions in crashes,
crash rates, and increased mainline travel speed. Table 2-1 outlines much of the ramp metering results collected and is
compiled from data presented in previous benefits reports along with the new dara highlighted in Section 2.2.2.

Figure 2-9: Taxonomy for Freeway
Management Systems . .
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* Figures from the 2000 Minneapolis/St. Paul evaluation converted as needed from impact of ramp metering shutdown to impact

of ramp metaring operation.

Table 2-1: Summary of Ramp Metering Impacts

There are several interesting points to note
from the table. First, there are three
different evaluadons of the ramp meters in
the Minneapolis region. The difference
between these studies is that the second one
examnined more than six times the number
of meters and over three times the number
of freeway kilometers as the first, yet both
studies show similar results in crash and
crash rate reductions. The most recent
study; completed in February 2001, assesses
the impact of the entire ramp metering
system and also measured a similar crash
reduction percentage. The variety of travel
speed improvements between the studies is
likely due to differences in the operating
conditions of the different study areas under
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Figure 2-10: Percent Crash Reduction Due to Ramp

50%

50%

investgation. For example, speed improvements might be very significant in bottleneck areas, but modest at less

congested interchanges.

Figure 2-10 summarizes the measured values for the percent reduction in crashes due to ramp metering of freeways
in metropolitan areas. Ramp metering can reduce crashes by reducing the probability of sideswipes in merge areas.
Also reduced are rear-end collisions that occur as vehicles slow to allow others to merge, or because vehicles on the
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Figure 2-11: Percent Reduction in Crash Rates Due to
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Figure 2-12: Percent Increases in Speed Due to Ramp
Metering

80%

ramp cannot merge. These reductions occur
in both the mainline lanes as well as on
ramps. Values of crash reductions reported
range from 15% to 50%. Figure 2-11
illustrates the data reflecting reduction in
crash rates, which range from 20% t0 39%.

Ramp metering also has a positve impact on
freeway speeds as summarized in Figure
2-12. These increases in speed imply
significant travel time or delay savings. The
range of speed increase is from 8% to 60%.
"This large range may be due to the
differences in flow rates, geometric design of
the freeway, number of meters, ramp
spacing, or the length of freeway being
measured, The figure also shows that the
data appear to be grouped around low

(8% to 16%} and high (60%) thresholds.

2.2.2 Summary of Most Recent
Evaluations

A recent study performed for the
Minnesota Department of
Transportation (Mn/DOT)
revealed the impacts of shutting
down the extensive ramp metering
? system on Minneapolis-St. Paul
area freeways for a six-week
@ evaluation period. The study
analyzed data collected along four
test corridors chosen to represent
typical freeway configurations and
conditions across the region. The study

collected a variety of data using several data collection techniques, including probe vehicles operating during peak
periods, traffic volume counts from existing traffic detectors and temporary installatons, crash statistics, and traveler
surveys. Results from the evaluation indicate the generally posidve impact of ramp meters:

* A 9% reduction in freeway volume without ramp meters, and a 14% reduction in peak period

throughpur (VMT).

An average 22% decrease in freeway travel times with the meters on. The increase in travel times without

the system more than offsets the elimination of ramp delays. Meters result in an annual systemwide

savings of 25,121 hours.
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* A 7% reduction in freeway speeds without meters.
e A26% increase in crashes without meters.

Market research data collection results showed a number of changes in attitudes among area travelers that occurred
once meters were shut down.

e Most survey respondents believed that traffic conditions worsened.

° Support for modifying the metering system, such as using faster cycle times, having shorter operating hours,
and using fewer meters, increased from 55% to 69% of respondents.

Analysis of the benefits and costs of the ramp metering system showed that when the costs of the entire
congestion management system (including changeable message signs, traveler information, and other
components) are factored in, the benefit/cost ratio for ramp metering is 5:1. When ramp meter benefits
are compared to only those costs directly associated with ramp mietering, the benefit/cost ratio is 15:1.4

Acomputer simulation study estimated the impact of 2 freeway management system on
incident-related congestion in Fargo, North Dakota. Results of the investigation revealed an
8% decrease in network travel times and an 8% increase in speeds with the installation of

L dynamic message signs to notify twravelers of alternative routes around incidents. The study
@ also investigated the integration of the freeway management system with an adaptive signal control system

on adjacent arterial roadways to accommodate diverted traffic, which resulted in an 18% reduction in
travel times and a 21% increase in vehicle speeds during incident conditions.®

A study to examine the safety impacts and public opinion of the pilot Aggressive Driver Imaging and

Enforcement (ADIE) program along the Capital Beltway in Montgomery and Prince.George’s Counties,
Maryland, was conducted in 1998. The study used motorist surveys and speed measurements to determine the
effectiveness of the imaging and enforcement system and a related media campaign carried out in November 1997.
The system began operation in January 1998. The ADIE system consisted of a specially trained police officer
using several ITS technologies mounted in.a dedicated police vehicle positioned at appropriate locations along the
Beltway. The system allowed the officer to identify aggressive drivers and trigger an automated camera that
photographed both the entre vehicle and the license plate. Warnings were mailed to offenders, but no penalties
were assessed during the pilot program. Before-and-after surveys were distributed to residents in the vicinity of the
Beltway, Commercial Vehicle companies operating on the Beltway, and truck drivers at a rest area near the 1-95 and
1-495 Interchange in Maryland. Approximately 4,000 copies of the survey were distributed in April 1997 and again
afrer the system began operation, with approximately 1,000 surveys returned each time. Survey results indicated
that the media campaign was effective in increasing motorists’ awareness of the aggressive driving problem, with
the number of respondents indicating that aggressive driving was a problem increasing from 19% to 54%. Prior to
implementation, 82% of survey respondents favored using video technology for traffic enforcement, while 86%
favored its use afterwards. The study analyzed speed data from automatic recording stations at three locations along
the Beltway to assess the impact of the system on vehicle speeds. There was a significant reduction in the number

# Cambridge Systematics, Inc. Teosn Cities Ramp Meter Evaluation. Prepared for Minnesota Department of Transportation.
February 1, 2001,

45 Bitst, Shawn and Ayman Smadi. “An Evaluation of ITS for Incident Management in Second-Tier Cities: A Fargo, ND Case
Study.” ITE 2000 Annual Meeting. Nashville, Tennessee, 610 August 2000.
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of vehicles exceeding 60 mph (the Beltway speed limit is 55 mph) in March 1998 when compared to March 1997.
"Tiwo of the three recording stations showed decreases while one revealed an increase in the number of vehicles
traveling at more than 60 mph. Due to the incomplete development of the system, related technical problems
hindering its application, and the short duration of the study period, overall safety impacts such as any reduction in
the number of crashes could not be assessed. %6

The traffic management system for Highway 401 in Metropolitan Toronto is known as
% COMPASS. COMPASS was developed to provide safe and efficient travel on 42 km of the
% highway. It consists of loop detectors to determine traffic speed, volume, and density along
with closed circuit television (CCTV) cameras monitoring the highway. Incident conditions
@ 6 and delay are monitored along the highway. Information is then sent to dynamic message

signs, the media, fax machines, and radio stations for delivery to travelers. The benefits of the

system include a cost savings of over $10 million per year from reduced crash, tavel time, and
vehicle operation costs. Incident duration has been reduced from an average 86 minutes to 30 minutes, while
average incident-related delay is reduced by 537 vehicle hours per incident systemwide. This results in over
300,000 vehicle-hours of delay saved each year. By displaying messages on the dynamic message signs, 200 crashes
per year are also saved. Average speeds have also improved between 7% and 19%.47

46 Daniel Consultants, Inc. Aggressive Driver Imaging and Enforcement: Evaluation Report - Impact of Media Campaign and Effects on
Safety and Productivity. Report prepared for Science Applications International Corporation. September 11, 1998.

- 47 Institute of Transportation Engineers. 1996 ITS Tour Report: Eustern North America & 1996 ITS World Congress. ITE Report.
Washington, DC: 1997.
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2.3 TRANSIT MANAGEMENT SYSTEMS

Advanced Public Transportation Systems (APTS) include a number of ITS applications
that can help transit agencies increase the safety and operational efficiency of the nation’s
transit systems. Remote monitoring of transit vehicle status and passenger activity helps
to provide additional safety and security to passengers. Transit I'TS services also assist
operators in maintaining vehicle fleets. Vehicle self-diagnostics can alert mechanics of
unexpected mechanical problems as well as routine maintenance needs. Automated
vehicle location (AVL) and computer aided dispatch (CAD) can improve scheduling
activities and schedule adherence. Figure 2-13 shows the taxonomy for benefits of transit

management systems described in this section. Transit signal priotity and electronic fare payment, discussed in
sections 2.1 and 2.7, respectively, also provide significant benefits to transit operations.

"Transit management systems have demonstrated that they are capable of reducing trave! dme both by improving
the operation of the vehicles and the overall operation of the transportation network. Transit management systems

Trarisit Managemenf Systems

Transit Management
:Maintenance
Autdmated Vehicle | ocation

ParaTransit

L)oomputer Ajded Dispatch

Transtt Information !
L) Display - Aucio/Visual =
Traveler !nfo;ma’dbp

Figure 2-13: Taxonomy of Transit.
Management Systems o

: I i
improve schedule adherence and the dissemination of schedule
and route information to passengers, resulting in a reduction in
passenger wait time and improvement in transfer coordination.

Also, APTS applications reduce the cost of system operations by improving staff productivity and the utilization of

facilities and equipment.

For a summary of transit management systems deployment in 78 of the largest U.S. cities, refer to

www.itsdeplovment.its.dot.gov.
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2.3.1 Summary of Transit Management System Impacts

Combined CAD/AVL systems are some of the most widely deployed APTS applications. 8 Analysis of these
systems has begun to reveal their quantifiable impacts on schedule reliability. The unique conditions faced in each
application of CAD/AVL and the different performance metrics used in evaluating them, make summary
assessments of the systems difficult. Figure 2-14 contains three reported values of the impact of these systems on
the on-time performance of the transit systems that implemented them. Results in the figure are from evaluations
of implementations in Portland, Oregon;* Kansas City, Missouri;*® and Baltimore, Maryland.’! Regardless of the
performance measures used, many systern evaluations indicate positive impacts on schedule reliability and
operational efficiency. In addition to improvements in on-time performance, CAD/AVL systems allow agencies to
gain the most from their vehicle resources, providing valuable information for operational control strategies that
can reduce the number of vehicles necessary to provide the required level of service to transit passengers.

Passenger surveys reveal high levels of customer satisfaction with implemented APT'S applications. Transit patrons
appreciate the benefits of improved communication of transit route and schedule information through a variety of

Improvement in On-Time
Performance with CAD/AVL
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Figure 2-14: Improvement in On-Time
Performance with CAD/AVL

information dissemination technologies. The various
surveillance technologies used in APTS also improve the
safety and security of transit systems,

2.3.2 Sumumary of Most Recent Evaluations

Metro Online, a website providing route and
@ schedule information for the Seattle area bus
system, provides a valuable service to its users. Many users
indicated, in a survey, that they had been long-term users
of this ITS service. Several recommended potential

improvements to the site, including improvements to the
route planning and transfer sections of the site.52

Customer satisfaction was also high for Transit

‘Watch, a system that provides actual arrival and
departure informaton for passengers at key transit centers
in Seattle. Transit riders indicated that they would like to
see the information available at places where travel
decisions are made. While the system did not increase the

satisfaction of existing riders with the transit system as a whole, new riders were pleased with the system, which
may indicate that it could help the bus network retain new transit patrons.>3

4 Casey. R., et al. Advanced Public Transportation Systems: The State of the Art - Update ~ 96. Federal Transit Administration Report.

‘Washington, DC: January 1996

49 Strathman, James G., & 4l. “Service Reliability Impacts of Computer-Aided Dispatching and Automatic Vehicle Location
Technology: A Tri-Met Case Study.” Transportation Quarterly. Vol. 54 No. 3, Summer 2000. pp. 85-100. i

30 Giugno, M. Milwaukee County Transit Systemn: Starus Report. July 1995.
51 “Intelligent Time Savers, Life Savers.” ITS Update. December 1997.

52 Jensen, M., ez al. 2000.
53 Jensen, M., et al. 2000.
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Since itnplementing an Automatic Vehicle Location (AVL) system, the Denver Regional Transportation
Distict (RTD) has provided its transit customers with higher quality service. The RTD decreased the
' number of vehicles that arrived at stops early by 12% between 1992 and 1997. The nwmber of passengers
& per vehicle that arrived at stops late decreased bv 1%. Customer complaints decreased by 26% per
v 100,000 boardings, in.part due to improved schedule adherence by RTD. Provision of a silent alarm -
feature with the AVL system has heiped improve the safety of the transit system. Passenger assaults per
100,000 passengers decreased by 33% between 1992 and 1997.5%

implementing a digial geographic database, an Automatic Vehicle Location system on a portion of the
~vehicles under contract to Qutreach, and an automatic scheduling and routing systém. Outreach:
benefited from increased ridership, better on-tire performance, and a $500,000 reduction in operating
costs duriag the first year of operation. A study of the system revealed an increase in the number of
shared rides from 38% to 55% of all rides provided, a reduction in the size of the paratransit fleet from 200 10130
vehicles, and a reduction in the cost per passenger mile from és'!- 8810 $3.72.%% g ;

5 Pordand, Oregon’s, Tri-Met System achieved 2 9.4% improvemeént in on-time performance after

@ implementing an AVL and CAD systems. The varability in the headways between buses decreased by

5% after implementation of the improvements. No significant change was measured in the average run
times for buses along the routes, with run times remaining about 1% longer than their scheduled values, The
average coefficient of variability for bus run times did irprove by 18%, however, and no route experienced an
increase in run time variability. These benefits indicated by the comparison of before and after data are consistent
with the fmproved control available to wansit supervisors after the implementation of the AVL and CAD systemns.
A modeling effort using the collected data to control for external impacts on bus run tmes determined that the
impact of the AVL/CAD system was to improve running times by 3.4%. Increases in the average number of stops
made, the scheduled headways of buses, and the average departure delay of buses beginning their routes
counteracted this improvement. This indicates that the AVL/CAD system allow! ed the” 111~Met to accommodate
these changing conditions without increasing bus run times.?®

g . The Outreach paratransit transportation broker in San Jose, California, realized significant benefits after

A demonstration system in Valencia, Spain, incorporated a dynamic bus scheduling system and 2 remote
maintenance monitoring system. This system led to efficiency gains Including a 35% reducton in the
tme it takes to create a bus schedule and a 10% improvement in the cost-effectiveness of schedules through™
reductions in waiting time. The-maintenance system enabled 2 20% to 30% reduction in the time reqmred to
detect and correct vehicle fanlts 57

A European study investigating the use of Travel Dispatch Centers for coordinating and managing
paratransit services demonstrated SIgmﬁcant cost savings over previous mplementmons Accounting for
implementation costs, the system resulted in' 2 2% to 3% annual decrease in costs to provide paramnszt service,
which compares favorably with the previous expenences of 3 15% annual increase. 8

% Weatherford, Mare. dsessment of the Dener Regional Transporeazion District Automatic Vebicle Locatiens Systern. U8, Departmént of
Trans;ortat:on Report (DOT-VINTSC-FTA-00-04). Carnbndve, MA: John A. Volpe Natonal Transportation Center, At.gust 2000,

5 Taylor, Steven T, “Reaching Out with TS JT5S Hardd March/s April 1997, pp, 24-28.
56 Strathman 2000,

5% Telemarics Appliontions Programnse 2000,

58 Telematics Applications Programme 2000.
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8 security enhancements including on-board video surveillance, emergency phones, video cameras at transit
centers, enhanced lighting at transfer centers, and increased police presence. The surveillance systems
were the safety enhancement most often noticed by respondents. The on-board cameras were noticed by 70% of
the respondents and the transit center cameras by 63%. Additional police presence was noticed by 51% of
respondents, while the increased lighting vas noticed by 42%. Only 28% of those responding to the survey noticed
the emergency phones installed at transfer centers. Respondenss rated all improvements very highly when asked
the degree to which each improved their sense of security. ™

g A 1998 survey of wransit riders in Ann Arbor, Michigan, assessed the impact of several wansit safety and

2.4 INCIDENT MANAGEMENT SYSTEMS

Itis projected that by the year 2005, incident-related congestion will cost the U.S, public over $75 billion in lost
productivity and will result in over 8.4 billion gallons of wasted fuel 90 Incident management systems can reduce
these effects by decreasing the time to detect incidents, reducing the time for responding vehicles to arrive, and by
decreasing the time required to return the facility to
normal conditions. Freeway service patrols, which
began prior to the emergence of I'TS technologies, but
are being incorporated into traffic management centers,
significantly reduce the time to clear incidents,
especially minor incidents. It is generally understood
that incident management systems are implemented
concurrently with freeway management systems, but it
isimportant to keep in mind that arterials can be
included in incident management programs as well.
Coverage of arterials by incident management programs
is increasing, particularly in areas with well-established
programs. The classification of benefits data for incident
management systems is summarized in Figure 2-15.

For a summary of incident management systems deployment in 78 of the largest U.S. cities, refer to
wwwitdeploymentis.dotgoy.

2.4.1 Summary of Incident Management Impacts

Incident Managemant Systems’

Surveliance::

“Table 2-2 summarizes much of the data collected for incident
management impacts. Incident management programs have shown the

Sesponss <L potential to reduce the number of crashes and the dme required for the
- L, ‘Patrol's T det'ecuo_n and clearar}ce of m;ldents. These prograns show mgpzﬁcant
s savings in the cost of congestion and are cost-effective. In addition, the
public response to these programs has been very positive.

Detaction -

Figiire 2-15: Ta'qunomy for incident
Management Systems. st

39 Wallace, Richard R, ef 2. "Who Noticed, Who Cares? Passenger Reactions to Transit Safety Measures,” Transportation Research
Record No. 1666, Washington, DC: Transportation Research Board, 1999. pp. 133-138.

40 Booz Allen, and Hamilton, Jaciderst A Detection, Verification and Traffic Filed Operatonal Tes: Cross-
Cutting Study. September 1993
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Figures 2-16 and 2-17 show the range of values reported for cost savings and delay savings. Both of these
measures are a function of the study area and implementation methodology. Thus the results show 2 wide range

of possible values.
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Figure 2-16: Reported Cost Savings Values
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2.4.2 Summary of Most Recent Evaluations

Results from the evaluation of nine TS
implementation projects in the city of San
Antonio, Texas, indicate that the most effective
stand-alone implementation is incident
“ tnanagernent, which showed Improvements iy all irapact measures assessed. DIMS and arterial waflic signal
control can provide additional improvement under many of these areas. For a particular corridor modeled
during this study, optintum implementation of the integrated DMS and incident menagement resultin a
5.7% decrease in delay, 2 2.8% decrease in crashes, and a 1.2% decrease in fuzel consurnprion annually:
Integrated use of incident management, DMS and arterial traffic control can achizve an annual benefic of a
5.9% reduction in delay, 2 2.0% decrease in crashes, and a 14% decreese in fuel consumption for travelers
int the corridor, Focus group stadies indicate that customers are satisfied with the DMS system, butdo have
" some suggestions for improvement. Partdcipants in the focus groups felt that VS were a reliable source of
traffic information, primarily when they are located dose to the congestion or incident 6!

Georgia’s Intelligent Transportation Syswem, “NAVIGATOR,” includes several TS
% elements, Elernents include freeway management, incident management, transit

% management, electronic toll collection, elecrronic fare payment, and sigha} control. Operators
can update dynamic ressage signs, ramp meters, the w X site, and information kiosks quickly
with a click of a mouse. Operators can also dispatch emergency response and change waffic signal
timings. A evaluation of NAVIGATOR concentrated on the freeway and incident management -
system component and determined the following impacts: 62

Reduced response, identification, and dispatch time for incidents to two minutes (a 30% reduction),

A 23-minute reduction in incident duration during 1997, resulting in cost szvings of $44.6 million due to
reduced delay tirne (did not include euvironmental benefits and benefits due to ramp metering during
incidents).

.

A2,3:1 benefi/cost ratio for 1997 for the freeway and incident management components (based on a capital
investment of $72 million for these components)

.

Other benefits include air quality impact reductions, fuzl consumption improverents, crash reductxon, more
‘efficient use of emergency services and more satisfied travelers.

Freeway service patiols have proven to be one of the most suceessful aspects of an incident management
program for reducing incident detection tme and duration. With a high benefit-cost ratio {ranging from
2:1 to 36.2:1}, programs such as these are populal with the motoring public, pohtfmans, atd the agencies that
support and operate them. Table 2-3 summarizes several benefiv/cost ratios reported. 63

81 Carter, ML of af, M jeazi Modded Depl itiative: San Antonio ion Report (Final Drefy). FEWA Report
(FHWA-OP-00-017). Washingten, DC: ‘\«iav 2000.

62 presley, Michael, ez al. Cltubting Benefivs for NAVIGATOR: Geovgin's Buvelligent Transpurtation System. Geot via Dcpartmcnt of
“Transpertation. Seprember 1998

83 Tenno, David W, and Michael &. Ogden. “Freeway Services Patrois: A State of the Peactice.” 7th Anrval Meering efme
Transnortaton Research Board, Washington, DC: Jauvary 1998,
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Patrol Location Patroi Name Year Performed B/C Ratings
Charlotte, NC Incident Management 1993 3110 7:1
Assistance Patrol
Chicago, IL Emergency Traffic Patrol 1990 17:1
Dallas, TX Courtesy Patrol 1995 3.3:1 t0 36.2:1
Denver, CO Mile High Courtesy Patrol 1996 20:1 to 23:1
Detroit, M! Freeway Courtesy Patrol 1895 14:1
Fresno, CA Freeway Service Patrol 1995 12.5:1
Heuston, TX Motorist Assistance Program 1994 6.6:1 0 23.3:1
Los Angeles, CA Metro Freeway Service Patrol 1993 11:1
Minneapolis, MN Highway Helper 1995 5:1
New York Highway Emergency 1695 23.5:1
& Westchester Co., NY Local Patrol
Norfolk, VA Safety Service Patrol 1995 2:1 to 2.5:1
Oakland, CA Freeway Service Patrol 1991 3.5:1
Orange Co., CA Fresway Service Patrol 1995 3:1
Riverside Co., CA Freeway Service Patrol 1995 3:1
Sacramento, CA Freeway Service Patrol 1995 5.5:1

(Adapted from Fenno and Ogden; see previous page)

Table 2-3: Results of Service Patrol Benefit-Cost Studies
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2.5 EMERGENCY MANAGEMENT

Benefits of emergency management inclade those derived from improved notification,
dispatch, and guidance of emergency or other response equipment when an incident
oceurs, as shown in Figure 2-18, These benefits are sometimes highly dependent on the
related implementations of incident management systems, which often detect the need
for emergency response to incidents on the transportation network. Applications of
TS in emergency management typically consist of automatic vehicle location,
computer aided dispatch, fleet management, and vehicle guidance systems. Each of
these systems can help decrease the response time of emergency vehicles to incident
scenes and aid public safety agencies in improving their operational efficiency.

%)._(®)

The U.S. Department of Transportation recenty indtiated an IT'S Public Safety program. As this program guides
the development of ITS applications for public safety agencies such as police, fire, and rescue departments,
improved information on the benefits of ITS to emergency management should develop.

“Emergency Managemient

“Ermergendy Management

L) Disy

Ay

mated Vehicle Location
‘Fleet Management

Emérgean Vehicle' -

: y Giiiddnos '
Figure 2-18: Taxonioty of Emergency.
Manageément - |

For a summary of emergency management systems deployment in 78 of the largest U.S. cities, refer to

wwwitsdeploymentits.dot.gov.

2.5.1 Summary of Emergency Management Impacts

Very few new data have been collected in the area of Emergency Management since the 1999 version of this report.
Therefore, data highlighted in tiis section are from the 1999 report.

Albuquerque, New Mexico, uses a map-based computer-aided dispatch system i its ambulanice fleet. The spstem
allows the dispatch center to send ambulances to the exact location of an emergency and provide guidance on how
to get there. As a result, the company’s efficiency has increased by 10 to 15 percent. %

&+ “Taylor, Steven T. “Helping Americans.” J7 World, Jan/Feb 1997,
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system is used to connect the Global Positioning System (GPS) to its emergency
vehicles. Prior to installadon, it was predicted that the system could cut 20% from
incident response time, depending on the intersection and time of day (as found by two
1linois towns using the system). As the vehicle approaches a traffic light, it transmits 2 signal interrupting the
normal cycle, which allows the emergency vehicle to go through it without stopping. The GPS system will also
allow dispatchers to figure out who is closer to an'emergency. The cost is about $4000 per intersection and $2000
per vehicle 65

? Palm Beach County, Florida, installed the Priority One signal preemption system. The

The Puget Sound Help Me (PuSHMe) Mayday System allowed a driver to immediately send a response

center a notification and location of incidents along with the need for any assistance. The system
includes two-way pagers and cellular telephones that transmit vehicle location, nature of the problem, and the
priority level of the problem to a response center. The devices may also send automated signals when the driver
may be incapable of manually initiating a signal. Ninety-five percent of drivers equipped with voice
communications felt they were more secure, while just 70% of those with only data communications said that they
were more secure with the system installed.56

65 Shifrel, Scott. “Satellites Around Globe May Save Lives Right Here.” The Palun Beach Post. June 1, 1997.
66 Haselkorn, M., et ai. Evaluation of PuSHMe Mayday Systems: Final Report. June 19, 1997,
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| 2.6 ELECTRONIC TOLL COLLECTION

Electronic Toll Collection (ETC) is one of the ITS program areas where little new
benefits information is required. Benefits due to impacts on the cost of toll »
administration, management, and collection have been demanstrated. Vehicle delay
reduction and throughpu at toll plazas have been proven to be very high. Therefore,
many of the recent reports for applications of ETC have concentrated on the accuracy
and improvements in vehicle identification. Technologies are now capable of C
identifying vehicles at mairline speeds and at a high rate of accuracy. As 2 resul,
throughput is maximized, and delay that would cccur at toll plazas is substancally

- reduced. There are also several efforts planned or underway
to integrate these systerns with other possible electronic
payment systerns, such as parking, transit fare payment, and
drive-through window payment.

For a summary of electronic toll collection deployment in 78
of the largest U.S. cities, refer to
www.itsdeplovinent its.dot.zov.

. 2.6.1 Summary of Most Recent Evalnations

"The evaluation of air quality benefits from implementing
autornatic vehicle identification (AVT) technology for
electronic toll collection (ETC) has demonstrated positive results.

: g/ Located in Oriando, Florida, the Orlando-Orange County

> Toll Admi Expressway Authority (OOCEA) operates 11 mainline toll
plazas. The busiest, the Holland Fast Toll Plaza, includes 14 woll

Janes, nine of which are used for peak direction travel. A hefore-after study
on the Express Pass (E-PASS) implementation of AVI-based ETC at the
toll plaza was conducted to evaluate the reducdon in vebicle emissions.
Specifically, the reductions in Carbon Monoxide (CO), Hydrocarbons
] (HC), and Nitrogen Oxides (NOy) were evaluated at the tofl plaza, Data
for the before AV study were collected from August 1994 to October 1994, Arrival, departure, and speed data
were collected during the peak morning hotr (7-8 AM) for 14 days across all nine lanes in the westbound direction
at the phiza. The after smdy data were collected from July 1996 w August 1996 during the peak morning hour {7-8
AM) in the westbound direction for 10 days. During this phase of the study, two dedicated Janes were configured .
for AVI/ETC operations. A comparison of before and after data revealed that the totdl average number of vehicles
using the Holland Fast Toll Plaza during the peak hour increased by an average of 30% (1270 vehicles). Also, the
average number of E-PASS users in the “after” stady during the peak hour compared to the total volume is 40%.
"This s significant when considering that there were no E-PASS wsers in the “before” study. Using the MOBILESa
emission model and collected data, it was shown that even with the increased volumes at the Holland East ol
“Plaza, vehicle emissions were reduced. The model estimated an overall average reduction in Carbon Monoxide by
7.29% (5.21 kg) and HC by 7.19% (0.40 kg), but NOy increased by 33,77% (2.21 kg). Tvo additional scenarios
were run to contrel for the growth in volumes on the xesults, The results remained consistent with the before-after
study but demonstrated larger benefits 87

5 o1 Collsciion’ .+ o1
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A cost-benefit analysis was undertaken as part of an Electronic Toll and Trafic Management (ETTM)

feasibility study for Florida’s Tarnpike. Tamiami Plaza, the most heavily utilized of all the Turnpike
mainline tol! plazas, was selected for the study. For the 10% ETTM participation afternative, the benefit-to-cast
(B/C)‘ ratio was 2,03:1. For 30% ETTM, the B/C ratic was 2.29:1, and for 50% ETTM, the B/C ratio was 3.07:1.98

@ A report published in July 2000 summarizes the evaluation résults for many types of ITS projects

* implemented in Europe between 1994 and 1998, including road pricing facilitated by electronic toll
collection. Impact analysis of electronic tolf collection in urban arcas found up toa 17% reduction in traffic due to
a road-pricing scheme. Most of the population was found to be against road pricing schemes, but if the programs
wwere accompanied by reductions i vehicle and fuel taxes, acceptability rises to 61% 5% These impacts are due o a
road-pricing scheme facilitated by electronic toll collection, which could also be implemented without ETC, likely
with 2 higher operating cost. :

An assessment of the impact of 2 value-pricing program for two toll bridges in Lee County, Florida, was

evaluated. The program allows motorists to pay a 50% discounted bridge toll during designated hours®
just ourside the typical AM and PM peak periods. Only those drivers participating in the electronic prepayment
program were eligible for the reduced tolls, as they wete collected aurorhatically via in-vehicle transponders
mounted on the vehicle’ windshield, A waveler survey of Lee County residents and collection of vehicle volume
data at the toll plazas are the basis for the results presented in the study. The program began in Augus: 1998, The
analysis indicated that there was a significant shift in travelers away from the peak (full toll) periods to the non-peak .
{discounted toll) periods by those drivers who possessed the necessary transponders. A random telephone survey of
400 motorists in the county took place several months after the program began operation, between November 30
and December 5, 1998. Of the 193 travelers whohad transponders in their vehicles, 38 (20%) responded that they
had made changes in their travel due to the new program. Analysis indicated that travelers who modified their
travel plans were more likely to be retired or working part-time. The survey results indicated that commuters were
less likely to modify their schedules as a result of veriable pricing than those with other twip purposes.”® These
impacts are also dué to a road-pricing scheme facilitated by eleconic toll collection, which could alse be
implemented without ETC, but probably with higher operating costs.

67 Klondzinsld, .G, et ol. “Impacts of Electronic Toll Collection on Vehicle Emissions.” 77¢th Annual Meeting of the Trausportation
Research Board. Washington, DC. January 1998.

8 Plewrzyk, Mike, e al. “Cost-Benefit Analysis of Elecrronic ‘Toll and Traffic M, ” Pr ings of the IVHS America 1962
Arnual Meeting, Vohune 1 1992, . , .

& Telematics Applications Programmae 2000,

7 Burris, Mark and Ashley Yelds. “Using ETC to Provide Variable Tolling: Soms Real-World Resules.” IT'S America 2000 dnrual
Meeting. Boston, Massachusers. 1-4 May 2000,
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2.7 ELECTRONIC FARE PAYMENT

Electronic fare payment is another one of the ITS program areas where lite new
benefits information has been required to justify implementation, Electronic fare.
payment tests, which address ¢ustomer convenience and security, are ongoing in both
bus and rail systems. Results indicate increased convenience to the customer, and
significant cost savings in the administrative and money handling processes of the
service providers, In some cases, it has also been reported that electronic fare payment
can increase transit ridership.

For a summary of electronic fare payment deployment in 78 of the
largest U.S. cities, refer to www.itsdeploymentits.dot.gov.

2.7.1 Summary of Most Recent Evaluations

@ A report published in July 2000 summarized the evaluation

results for several ITS projects implemented in Europe
between 1994 and 1998. Three projects discussed demonstrated the
coordinared use of a smart card as a payment system for public transit,
canteerss, libraries, swimming pools, and/or other city services. User
acceptance and satisfaction with these systems was very high, ranging
from 7:% 0 87%.71

Other benefits reported for nsing electronic fare payment include:”

Ventura County, California: Smart card system will save an
estimated $9.5 milfion per year in reduced fare evasion; §5
million in reduced data collection costs, and $990,000 be
eliminating transfer slips.

New York Ciry: Metro Card system will save an estimated
$70 million per year in fare evasion, resulting in increased
k revenues of $34 million from merchant fees and revenue float, $140
Transit Vehicle' R million from unused vahie on the cards, and $49 million from
increased ridership.

Electronic Fare Payment

Administration/ Managementy e

Non-Rall
 Rail New Jersey: estimated savings of $2.7 million in reduced
handling costs of fare media, increased revenes of 12%

after automated fare collection fmplementation.

Figure 2:20; Taxonomy of Electro
Fare-Payment ¢ ;

7\ Tfemnatics Applications Programme 2000,
72 4PTS Benefits. Federal Transit Administration, November 1995,
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2.8 HIGHWAY-RAIL INTERSECTIONS

The number of crashes that occur at highway-rail intersections (FIRIs) on a yearly basis
indicates the need for improvements at HRIs. In addition, the occasional spectacular
crash inchuding school buses or hazardous materials attracts national attention.
However, the number of crashes occurring at HRIs has continued to decline over the
last several years. As of January 2001, preliminary statistics show that from January to
October 2000 2,776 HRI incidents were reported. This number is down 4.5% from
that of the same period in 1999 (almost 14% from the same time period for 1997). The
number of fatatities at HRIs increased from 331 to 351 (6%) between the two time
periods. The general rend has been a decrease in HRI fatalities since 1997, FIRT incident rates, calcalated as the
nurnber of incidents multiplied by 1,000,000 then divided
by the total number of train miles, has also shown a
downward trend (18.8% since 1997).73 It should be
noted that these reductions are not related o ITS
implementations, Instead they may be due to aggressive
educational programs, such as “Operation Lifesaver” and
the extensive use of the media to promote railroad safety
issues over the last several years, as well as the physical
reduction in the number of HRIs. The goal of the HRI
user service is to further improve safety at these crossings
and to improve the coordination between rail operatons
and traffic management functions.

Several operational tests invelving coordinating traffic
signals and notifying vehicles of approaching trains at intersections : H}ghway-Rail Intersection
are currently being developed and implemented. A few pilot "

projects have produced results, but are insufficient to develop :
overall conclusions. Several other projects are being plauned or are g L3> Control
now in progress and are expected to produce quantitative tdata on :

> Surveiilance

benefits. Figure 2-21 illustrates the classification of benefits data for |2 Signas
highway-rail intersections, ) : .57 > Display - AudioVisual’ ‘
For a summary of highway-rail intersection systems deployment in o Dynamic Messags Signs
78 of the largest U.S. cities, refer to www.itsdeplovment.its:dotgoy. I Highway Advisory Radio
In-Vehicle Signing
~> Publlc Saféty
. Erﬁforcemeht

Figire 2-21:-Taxonomy for Highway-
Rail Intersections .

3 Federal Rail Administration, Office of Safety.



75

2.8.1 Summary of Most Recent Evaluations

Minnesota DOT investigated the effectiveness of an in-vehicle train crossing warning system for school

buses in Glencoe County. Transmitters mounted at five rail crossings transmitted warning signals to
school buses in the vicinity of the crossings. The system notified drivers of both the presence of the crossing and
whether or not a train was approaching. The evaluation of the project consisted of a questionnaire distributed to
drivers and train operators. Drivers felt that the system enhanced awareness of the crossings and approaching
trains; however, there were no significant changes in driver behavior. The drivers’ confidence in the system’s
reliability was evenly divided.”#

"To reduce train horn noise at heavily used highway-rail grade crossings in Ames, Iowa, an automated
@E horn system to warn motorists and pedestrians was installed in September 1998. Working in conjunction
with existing gates and lights, two horns at each intersection are aligned to provide a more directed
audible warning to the road and eliminate the need for the train horn under most circumstances. The
evaluation examined the changes in noise levels in the area before and after installation of the automated
horn system, and the opinions of residents, motorists, and locomotive engineers regarding the system.
Results indicate that the area impacted by a noise level greater than 80 decibels decreased by 97% with
the implementation of the automated system, from 171 acres to less than six acres. A mail-in resident survey taken
two months before and two months after implementation determined that area residents were very satisfied with
the system. 77% of residents indicated that the train horns had a “negative” or “very negative” impact on their
quality of life before the automated system began operation. After implementation, 82% of residents responded
that the automated horn was “no problem.” The project also surveyed the locomotive engineers seven months
after the automated horns began operation. Ninety-two percent of engineers indicated that the overall safety at the
crossings was “about the same” or “safer” after the system was installed.”

7+ APTS Benefits 1995.

75 Gent, Steve J., et al. Evaluation of an Automated Horn Warning System at Three Highway-Railroad Grads Crossings in Ames, Irwa. Towa
Department of Transportation Report, undated.
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2.9 REGIONAL MULTIMODAL TRAVELER INFORMATION

Providing eraveler information regarding several modes of travel can be beneficial to
both the traveler and service providers. Several transit agencies have started using traveler
information kiosks and web sites to provide schedules, expected arrival times, expected
wip times, and route planning services to patrons. Also, several traffic management
centers are providirg current traffic conditions and expected trave] times using similar
approaches. These services allow users to make a more informed decision for trip
departures, routes, and mode of travel, especially in bad weather. They have been shown
to increase transit wsage, and may help to reduce congestion when wavelers
choose to defer or postpone tips, or to select alternate routes. Informiation on
impacts of traveler information systemns are separated into those which
provide pre-trip and en-route information, as shown in Figure 2-22.

For a summary of regional muldmodal traveler information systems
deployment in 78 of the largest ULS. cities, refer to
www.itsdeplogment.its.dot.gov. '

2.9.1 Summary of Multimodal Traveler Information System
Impacts

Exaluation of implemented traveler information systems reveals that the systems are well réceived by those who
make use of them. Field tests providing traveler information through a variety of in-vekicle and portable devices
have received widespread support from project pardcipants. The number of travelers using the information systems
generally represents a small portion of the total travelers in a region. Consequently, the evaluated systems have
lirde, if any, impact on travel tdmes across the regional transportation network. Individual users of the systems do
perceive significant benefit from them and are generally satisfied swith the service.

2.9.2 Summary of Most Recent Evaluations

The Advanced Regional Traffic Interactive Management and Information Systern (ARTIMIS) is
regional waffic management system provided byt the Kentucky Transportation Cabinet; Ohin
Department of Tranisportation; FHWA; Ohio-Kentucky-Indiana Regional Council of Governments; and the City

of Cincinnad. The systera serves the Northern Kentucky and Cincinnad metropolitan areas. It contains an
advanced mansportation management system and an advanced traveler information system, In June 1995, a
telephone informaton service began providing real-time traffic and travel condition information by specific routs
or route seginent. Sources of up-to-date traffic informaton tnclude video cameras, radar detectors, inductdve loops,
aiveraft, service patrols, and drivers acting as probes. In a survey conducted in February and March 1999,
ARTIMIS users rated the service very high in accuracy and ease of use. More than 99% of those surveyed said they
benefired by avoiding traffic problems, saving time, reducing frustration, and arriving at destinations on time.’®

% Clemons, ], L. Aultman-Hall, & S. Bowling. ARTIMIS Telephons Travel Dformation Service; Current Use Patterns and User
Sutisfction. Kentucky Transportation Center, University 6f Kentucky, Department of Engineering. Lexington, KY: June 1999.
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"The customer satisfaction evaluation undertaken as a part of the Seattle Metropolitan Model
@ Deployment Initiative IMDI) determined, through focus groups, mail-in questidnnaires, and web~

based sutveys, the response of Seattle area travelers to the various ITS improvements undertaken during
the project. Overall, the three traveler information projects evaluated for customer satisfaction received high ratings
from those travelers who made use of the systems. While the number of travelers influenced by the different
systens varied widely, those who relied on each individual system generally found them to be useful. The
Washington State Department of Transportation (WSDOT) traveler information web site received very favorable
ratings from participants in an online survey accessible through the site. The web site used data from freeway loop
detectors and video feeds to publish freeway segment travel speeds and incident data. Responses indicated that the
site was frequendy used for trips to and from work ar school and that route changes were a significant response to .
information obtained from the site. Participants also indicated the benefit of reducing the stress of their journey. It
is important to note that this was a voluntary survey, and that the responses of those who participated cannot be
extended to-represent all users of the web site. Data on the number of user sessions on the web site each day
reflected a very large spike in wsage during a winter weather event in D*cember “This provides evidence of the
meormnbn of thesé typss of systems during severe weather.”

The Seattle MMDI also implemented a traffic information television channel, known as Traffic TV,

A focus group study and mailed questionnaire indicated that frequent users of the Traffic TV sexvice
rated it very highly, 6ften using it to change wavel routes for a particular journey. The survey also indicated that
many of the users discoverad the service while changing channels on their TV sets, indicating a low public
awareness of the service.”®

"The Fastline system, designed to provide pre-trip and en-route traveler information in the Seattle area

through Personal Digital Assistants (PDAs), experienced very low usage during the MMDI project. The
tack of a significant marketing campaign and the limited number of PDAs supported by the software limited the
market penetration of the service. Limited evidence of those travelers w] hc did make use of ﬂns systern indicated
that they did change their behavm* based on the information received.”?

Addidons and improvements to elerments of San Antonio’s raveler information system occurred during
the MMDY, including new traveler information kiosks, improvernents to the internet web site, and the
instaflation of in-vehicle navigadon (FVIN) devices in vehicles operated by public agencies in the area.
The kiosks provide mformauon on incidents and congestion on the freeway nemurk wansit schedules
and fares, as well as navigational assistance. The web'site provides freevay traffic information including
- incident locations, and links to transit schedule and fare information. The IVN devices provide
navigaticnal assistance, incorporating information on congestion, mcxdents and railroad crossing stats
when planning wips. .

~
3

Evalustion of the kiosks by a qualified espert indicated that the devices had several fanctional problems and were
unlikely w0 be used often by travelers, Based on these results, the study did not perform further evalustion on the
system impacts of the kiosks or customer satisfaction with them.

The web site evaluation indicates that usage of the site increased at a rate of 19% per year over the course of the
nine-month evaluation pexiod. Significant latent demand for the service was evidenced by dramatic increases in the

77 Jensen, M., et al. 2000.
78 Jensen, M., e al. 2000,
79jensen, M., ezl 2000,
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namber of users accessing the site during two severe weather eveitts over the evaluation period. Despire this
growth, the relatively small number of travelers making use of the system led to no overall system impacts due to
the web site. Modeling results indicate that individual travelers who use the web site prior to traveling along a
particular corridor would receive anmal benefits of a 5.4% reduction in delay, 2 0.5 % reduction in crash rate, and
2 1.8% reduction in fuel consnmption. )

“The small number of publicly owned vehicles using the in-vehicle navigation (IVN) devices led to no system
impact from these devices, Focus groups composed of drivers of vehicles equipped with the units indicated that the
drivers most satisfied with the system were those who frequently drove different routes each day. Drivers often
asked to drive to unfamiliar parts of the metropelitan area, such as paratransit drivers and pelice investigators,
seemed to get the greatest benefit from the system. Public safety representatives did indicate thar, with
improvements to the method for entering destinations, the devices could be helpful in reducing response times of
emergency vehicles. Modeling results indicate significant potential benefirs for individuals using the devices. Over a
one-year period a traveler using an IVN device could experience an 8.1% reduction in delay, 2 4.6% reduction in
the crash rate, and a 3% reduction in fuel consumpdon.so

The Seattle Wide-area Information for Traveleis (SWIFT) Field Operational Test was an evaluarion

project of 4 large-scale advanced traveler information system. Deployed in the Seattle metropolitan area,
SWIFT provided informaton on several ransportation mades-using three different devices, The devices included
a wristwatch, an in-vehicle navigation syseern, and a portable PC-based system. Approximately 800 pariicipants
were used to evaluate the effectiveness and user acceptance of the three devices. The message watch received traffic
information regarding user specified routes. The in-vehicle devices allowed users to request navigation instructions
and provided waffic information and guidance along the selected route, Portable computers received information
regarding wraffic incidents, speed, congestion, and bus-location information. Users of the PC systems appeared to
place a higher importance on the receipt of incident and congestion information and less on general irformation
than users of other devices. In general, users of ail three devices indicated that they found the information useful for
making travel decisions. They also indicated a reduction in suess and travel ime. Others changed routes based on
provided informaton. Many users of the devices (especially Seiko Message Watch users) indicated that messages
did not provide timely information. Some also questioned the accuracy of information displayed 31 '

A Finnish project found a high user acceptance of traveler information delivered vie portable electronic

devices sometimes called personal travel assistants (PTA). One-third of users reported changing mode
based on information provided, and half changed route based on the information. Another project reported 40%
stating they had changed mode based on information from the PTA, while 15% to 25% were willing to start their
journey earlier.52

2 Carter, et &l 2000,
81 Perez, William and Bruce Wetherby. Seatrle Wide-area Information For Travelers (SWIFT): Evaluation Suwinary. Prepared for
Washington State Department of Transportation by Science Application International Corporation, McLean, VA. January 5, 1999

82 Telematics Agplications Programme 2000,
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Evaluations of a series of European projects have provided information on the impacts of a variety of traveler
information systems:¥

Six projects provided information via public access terminals.or fixed information terminals. User
acceptance of the devices was high; cited projects report 79% to 95% of users finding the systems easy
to use.

Internet information provided during six of the projects also had a high level of user acceptance, with
65%.t0 75% of respondents indicating that the information was easy to use and understand.

Tealy, demonstrated timesavings of more than 10% for cars equipped with the IVN devices. Customer
satisfaction measures ranged from 50% to 75% of users expressing satisfaction with the devices. It should
be noted, however, that 20% of the test drivers in Rotterdam, the Netherlands, expressed concern over
being distracted from the driving task.

Several European studies focused on the impacts of messages displayed on DMS and the effectiveness of
different information strategies. A collaborative study among the various projects found that 30% to 90%
of drivers noticed DMS information. In Piraeus, Greece, the route guidance system combined with an
integrated traffic control strategy led to a 16% reduction in travel time.

ég Several projects implemented in-vehicle navigation (IVN) devices. The CLEOPATRA project in Turin,

The Phoenix MMDI assessed customer satisfaction with the publicly operated
Trailmaster web site and the Traffic Check cable TV traffic information service. Both
. the web site and television channel provided information on travel conditions on
Phoenix area roadways by integrating data from the freeway management system and
the Arizona Department of Transportation (ADOT) Roadway Closure and Restriction System.

Analysis of web site usage statistics indicated that the number of visits to the traveler information web site increased
steadily during the evaluation period at a rate of 50% per year; evaluators expected this trend to continue. Overall,
usage levels for the Phoenix web site were significantly lower than those experienced in Seattle, where traffic
congestion is a more significant problem. Tivo focus group studies revealed Phoenix area travelers felt that
congestion levels were not high enough to warrant frequent use of the site. Users did find the site helpful in
assessing delays due to construction. Participants felt that the addition of congestion information for arterial
roadsways would make the site more useful.

A telephone survey was conducted to assess the impact of the waveler information cable TV channel implemented
through the MMDL Thirty-five thousand cable subscribers in “Ternpe, Arizona, received the Traffic Check
television service during the evaluation period. Seven percent of these subscribers responded to a postcard survey
inquiring about their use of the waffic informaton channel. Phone interviews were conducted with 723 subscribers,
approximately half of whom had used the Traffic Check channel.

The phone interviews yielded several interesting results regarding the usage and customer satisfaction with Traffic
Check. OF the participants who commure regularly, 93% report listening o traffic radio broadeasts for traveler
information, 77% used traffic reports on local television, 75% use DMS, and 48% report using Traffic Check.

8 Tlematics Applications Programme 2000.
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Survey results also indicate that pre-trip information in general may be less useful than en-route information;
respondents typically indicated that information sources available en-route were most useful. Due to the small
sumple size, the authers of the evahuation report caution against extrapolating the survey results to 2 farger
population.3*

Mitretek Systerns performed a three-step analysis of the effects of web-based traffic information and

weather events on a mixed freeway/arterial network north of downtown Seattle. Analysis of Washington

State’s Deparoment of Transportation (WSDO'TYs) traffic website usage data and observed weather data
@ revealed that web site activity increased by 27% during a weather event and 69% during a snow event.

“This analysis also indicated that market penetration of the advanced traveler information system (ATIS)
isnot evenly distributed as originally assumed in the Seattle Metropolitan Model Deployment Initiative (MMDD)
evaluation. A comparison analysis of non-uniform distribution results to MMDI baseline data found that for the
“Freeway and Arterial” scenario, the total number-of stops decreased by 6%, the adjusted ravel time decredsed by
1% percent, and the vehicle kilometers of travel did not appreciably change. The coefficient of variation for the
“Freeway Only” scenarios decreased by a small but statistically significant 0.62 %, indicating that the travel time
was more reliable. The results of 2 network analysis demonstrated that a non-uniform ATIS utilization rate
related to severe weather has 2 small positive impact on roadway system efficiency.®

8% Zimmerman 2000,

85 Hardy, Matthew, et al, Analyzing the Effects of Web-Based Traffic Information and Wiarher Events in the Seattle Puget Sound Region: Draft
Report. Mitrerek Systems. October 2000. . .
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2.10 INFORMATION MANAGEMENT

Data collected by ITS applications hrave great value as indications of the historical performunce of a transportation
system with regard 1o a variety of perforrmance measares. In addidon to supporting improvements in the opsration
of the ITS components, these data can also assist transportation planning, research, and safety may

actividies. The National ITS Program Plan released by the U.S. DOT in Angust 2000 describes ITS data zrchiving
as addressing “the collection, storage and distribution of ITS daw for transportation planning, administration,
policy, operation, safety analyses, and research.”¥ The recent addition of the Archived Data User Service ADUS)
and Archived Data Management System (ADMS) to the National ITS Architecture also indicates the value of
rewining and analyzing data collected by ITS. . :

Operating agencies around the U8, are in various stages of planning, implementing, and operating atchived TS
data management systems. As these systeras become a part of routine transportation planning, research, and
operations acrivities, examples of thefy effectiveness will become available.

2.11 IMPACTS OF OTHER ITS APPLICATIONS IN METROPOLITAN AREAS

Asthe implementation of TTS in metropolitn areas continues, many implementing organizations are realizing that
TS applications initially designed for rural areas can also apply to situations faced in metropolitan areas. Examples
of these applications include travel and tourism services, particularly systems providing information on travel
services such as hotels and restaurants, and road weather management systems. Road weather management systems
provide support to transportation agencies in collecting and disserinating information on road surface and weather
conditions and managing weather-related maintenanice activities, such as snow and ice removal during winter
storms. These ITS applications can be beneficial in metropolitan as well as rurel areas, and evaluations of urban
pplications of these systems are b to demonstrate positve inpacts.

i3

2.11.1 Summary of Most Recent Evaluations

An auromated motarist warning system (AMWS) in the city of Ft. Lauderdale, Florida warns motorists of

the presence of wet pavement on a freeway ramp at an urban interchange. Comyparing vehicle speed dzta
from an evaluation period of six weeks prior to the activation of the AMWS and nine weeks following the
activadon reveals that; after the system was activated, average vehicle speeds were 10.2 mph (16.4 km/h) lower
dring heavy rain and 4.6 mph (7.4 kmv/h) lower during periods of light rain 87

88018, DOT LTS Jeint Program Office, The Navional Fuselligens Tromspaviation Systorns Progrwm Plim: Five Year Horizon. Federal
Highway Adminisaton Report (FHWA-CP-00-008). August 2000.

A7 Bieszyk, Micheel C. “Are Simphistie Weather-Relawed Motorist Wirning Systerns ‘All Wer'?” ITE 2000 Annual Meeting.
Nashvifle, Termessee. 6-10 Anguse 2000, :
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3.0 BENEFITS OF RURAL ITS

Although rural areas account for a small portion of our nation’s population, they contain a major portion of the
transportation system. Eighty percent of the total U.S. road mileage is in rural areas, generating 40% of the
vehicle miles traveled. Unlike urban areas, the rural environment has a different set of priorities and needs that
reflect longer distances, lower traffic volumes, drivers unfamiliar with the surroundings, and longer emergency
response dmes. Many of the I'TS services provided in metropolitan areas can also be implemented in the rural
environment. However, these services are
sometimes required to cover much broader areas,
or may become much more specialized in what
they provide to the traveler.

The rural ITS initiative is a relatively new
program, with increasing activity and funding
levels over the last few years. Many rural
operational tests and early deployments are
currently underway. Some of these tests are
starting to report impacts and benefits, while many
are still undergoing development, implementation,
or evaluation.

Rural ITS infrastructure is classified into seven
major program areas. These areas include: crash
prevendon and security, emergency services, travel and tourism
information, traffic management, transit and mobility services, operations Rural
and maintenance, and road weather management. Figure 3-0 summarizes 5 Crash Prevention
these seven major program areas for Rural ITS. & Security

Emergency
Services

Travel
and Tourism

Traffic
” Management

Transit and
[ Mobilty
> Operations
and Maintenance

"2 Road Weather
Management

:Figure 3-0: Rural ITSkProgram
Areas §
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3.1 CRASH PREVENTION AND SECURITY

One of the major goals of Rural ITS is to improve safety and security. Many of these services are intended to
provide advance warning to motorists regarding dangerous roadway conditions. Others improve emergency
response when incidents occur in rural areas. ITS applications can assist in evacuation and disaster management
plans, where tmely information is critical. Also included in this category of IT'S are services such as remote
surveillance and monitoring, which can enhance security at remote park-and-ride lots, rest areas, and similar
facilities. Information from crash prevention and security
applications can be used ta implement roadway control
strategies, such as emergency road closings or variable
speed limits. Figure 3-1 depicts the classification of benefits
related to crash prevention and security.

3.1.1 Summary of Most Recent Evaloations

+ California installed an advanced curve warning
system at five curves along Interstate 5 ina rural
g. mountainous area. Traffic volumes through the
curves are low, ranging from an average daily
wraffic volume of 7,550 to 9,300 vehicles. The advanced warning systems consisted of dynamic message signs
installed before each of the curves displaying warning messages about the upcoming curves. Using data from a
radar unit mounted near the signs, the system also displays the actual speed of vehicles approaching the curves. An
evaluation of the system included manual speed data collection and surveys of passenger vehicle and wruck drivers at
nearby rest areas and wuck stops. Speed measurements were collected nine months prior to the systém’s installation
and again two months, five months and 10 months after operation began. For three of the five installation sites, the
reduction in the speed of trucks traveling through the curves was statistically significant for at least one of the three
data collection periods after the warning signs began operation. The two sites that demonstrated a significant
. reduction in truck speeds for all three visits after installation had
Crash Provention & Security downgrades greater than five percent. The speed reductions were
iy, Sumeiiann statler for t%:e Tater visits to the sife?, possibly inéicating the d}’ivexs
S : were becoming accustomed to the signs and paying less attention to
Roadway Conditions:: them. Passenger vehicles also demonstrated significant speed
- L reductions at two of the five cirves, Over 70% of the drivers surveyed
indicated that the system was usefu’.58

Monitoring

Ervirohmerital

Rall Intersetions

A Collision Countermeasure System (CCS) was designed for
B g apphication at rural, unsignalized, rwo-way, stop-controlled
ﬁydgmag;w‘) Oisseringtion.” -1 Intersections to improve safety. Operating on input from in-pavement
RN loop detectors, the system automatically activates signs that graphically
advise drivers of the presence and direction of approaching traffic. The
systemn was installed on all approaches at the intersection of Aden Road
and Fleetwood Drive in Aden, Virginia. A targeted analysis of data
gathered on high-speed vehicles and those projected to collide with

Ly}

Figure 3-15 Taxonomy for ..
Crash Prevention and Security”

‘Applications . :

¥ Tiibbers, Lant, Patrick McGowen and John Mounce. 4r Bealuation of Dynamic Curve Warning Systewss in the Sacraraento River
Canyon: Final Repore. Prepared by the Western Transportation Instivate, Montana State University, Bozeman for the California
Department of Transportation New Technology and Research Program. April 2000,
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another vehicle in the absence of an avoidance response, such as braking, indicated chat the system eliminated the
occurrence of projected times-to-collision shorter than an acceptable avoidance response time. For high-speed
wvehicles, average speed was reduced from 55.5 mph (89 kph) in the “before” phase to 54.8 mph (88 kph) in the
“after” phase. Greater speed reductions observed immediately after sign installation were not sustained four months
after operation began.8 While the system does not appreciably reduce the speed of high-speed vehicles, it did
eliminate the occurrence of vehicles approaching the intersection at a speed too high to avoid a collision when 2

vehicle was approaching on the intersecting roadway.

3.2 EMERGENCY SERVICES

Emergency Services address the detection of and response to
incidents {sach as vehicle crashes and hazardous material spills)
and widespread events (such as evacuations and search and rescue
missions). For rural areas, the response dme for emergency
medical services is greater than that typical in metropolitan areas
resulting in more severe consequences or impacts. Data related to
detection, mobilization and response, and informaton
dissemination due to emergencies in rural areas are classified in
the taxonomy as shown in Figure 3-2.

Mobilization often involves 3 coordinated emergency response
involving multiple agencies, various emergency centers, and
numeraus response plans. Coordination may include tracking of
emergency vehicle fleets using automated vehicle location (AVL)
technology, two-way communication between emergency vehicles
and dispatchers, as well as interfaces with traffic and transit
management systems and traveler information systems to
disseminate information to affected agencies and the traveling
public.

3.2.1 Summary of Most Recent Evaluations

In field tests conducted on the Ford-Lincoln Continental

Remote Emergency Satellite Cellular Unit (RESCU)
security system, drivers were able to make voice convact with a
response center operator within one minute. On average,

Ermergency Services

e -)Dete‘;timn

’Cal& Centéx'é B
Eg11 o

> aydey

C@ik dees; o

Stirveliance

E ‘tio‘ep’b'etectors o
Closéd Ciroutt Talevision

+i: o Mobilzetion & Respense
o kR t Véh;de Tracking

ordination

Interagénoy

k> information Dissemination:

: t Dynanmic Message Signs
Highway Advisory Radio

ure. 3~2 Ta .;no‘my of Rural
-Emergency Seivices .

emergency response vehicles arrived within 11 minutes of systern actvation.”0

The Georgia Department of Transportation installed a cellular telephone call box system along 39 miles

(62.7 kilometers) of Interstate 185, During a siv-month study period, system costs were roughly $120,000.

Benefits associated with injury and fatality reductions were projected to be $289,000, while benefits
associated with other incidents (e.g., flat tires, road debris, ete.) were estimated to be approximately $40,000. The

henefit/cost ratio of the call box system was found to be 2.76:1.91

8 Hanscom, Fred R. “Rural Stop-Sign Controlled Intersection Crash Countermeasure Systerri Device Vehicle-Behavioral

Evaluation.” ITS America 2000 Annual Meeting. Boston, Massachusetts. 1-4 May 2000,
%0 Meyer, Harvey. “Safer Cars Make Safer Roads,” GEICO Direct. Fall 1997.

91 Kelb, Stephais L., et al, “Evaluation of Georgia’s Emergency Motarist Aid Call Box Pilot Project,” TTS America 2000 Annual

Meéeting. Boston, Massachusetrs, 1-4 May 2000.
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3.3 TOURISM AND TRAVEL INFORMATION

Tourism and travel information focuses on the need of travelers to receive information in unfamiliar areas they are
traveling through. These services address issues of mobility and traveler convenience, and may also improve the
economy and productivity of rural and tourist areas.

Many of these services are in the planning and development stages, and few data regarding benefits for these
services are available. Several nadonal parks are currently undertaldng operational tests or are examining the
possible impacts of thesc services. Information services could inchade electronic yellow pages, transit, and parking
availability. Mobility services such as a pre-trip route selection or en-route navigation are also included. Figure 3-3
summarizes the classification for benefits of tourism and travel information.

Travel and Tourism

P> Traveler information

> Travel Services

» Hotels, Restaurant

> Tourlst Info,

S Royfe Advigory,
. Pre-trip

En-route .

L3 Travel conditions

b Reventie Collection

L) Electronic Payment

Figuie 3:3: Tékabomy of Travel
and Tourism Inférmation
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3.4 TRAFFIC MANAGEMENT
Through the application of ITS technologies, traffic management

seeks to meet the needs of agencies tasked with operation and
maintenance of rural roadways, improve mobility and driver safety,
and foster economic development in rural areas. Figure 3-4
sumnmarizes the classification of benefits data related to traffic
surveillance, traffic control, and information dissemination.

Rural traffic management addresses unique traffic and safety issues
refated to occasional congestion. Dynamic control systems are often
employed to monitor and manage traffic flow, including the flow of
traffic through work areas.

Traffic Managenient

> Survelllance

—i Traffic Conditions

> Road Conditions

: W3 Weather Conditions

=> Traffic Comro!

I3 Lans Coritrol
Speed Limits
Lane Use

I3 Work Zone

=3 Signals

e Information Dissemination
t Bynamic Message Signs
> Highway Advisory Radio

Figure 3-4: Taxonomy of Rural Traffic
Management
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3,5 TRANSIT AND MOBILITY.

The aeed for public wansportation in rural areasis highlighted by the fact that 38% of the nation’s rural residents
have no aceess to public wansit services and another 28% Live in aress in which the level of transit service is
negligible. Operating costs can be high, and providing these services in an efficient and effective manner can be
difficult, Coordination between various providers can prove useful when trips consist of many different origing and
uncommon destinations over wide areas. Advanced transit with AVL-assisted dispatching and routing long with

fare payment swategies can also be wed. Advenced ride
sharing with inproved parking information is also
considered under this group of rural services. Data
associated with public travel and mobility services are
classified as shown in Figure 3-5.

3,5.1 Sumamary of Most Recent Evaluations

"The Potomac and Rappahannock

Transporwron Commission operates
demand-responsive transit to serve transit needs and
commuter rail stations in the subutban fringe of the
Washington, D.C. metropalitan area. The service also

Transit and Moblliy ..

> Transit Maragement

mieets requirements of the Americans with Disabilities
Act, Compared to a fived route service and complementary paratransit
service; the demand-responsive system is estimuted to produce a 40%
reduction in tota} cost %

Use of coordinated paratransic with 3 dispatch system

inchading AVL, which can coordinate tips among up to five
agencies, has the potential to reduce fraud in Medicaid transportation by
$11 rrillion annually in the State of Florida.®

6 Puablic tansportation providers in rural arees can schieve cost |
efficiencies by increasing ridership. The computer-assisted
dispatching system in Sweetvater County, Wyoming, whick allows

 same-day ride requests to be accepted, has contributed to an increase in

ridership from 3,000 passengers monthly to 9,000 monthly withou:
increasing the disparch staff and a reduction of operational expense of
$50% over a five-year period on a per passenger-mile basis. %

% Parwell, R, “Evaluation of OmniLink Demand Driven Transit Operations: Flex-Route Services” S13 Associates, Annandale, *

Virginia: Ruropean Transport Forurn, 1996,

 Ride Soludons. “Operational S

for Rural Transportation.” Flovida Coordinated "Transportation Systern., Undated.

4 Casey, R, “The Benefirs of ITS Technologies for Rural Transit.” Rural TS Conference. September 1996,
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3.6 OPERATIONS AND MAINTENANCE

Operating and maintaining rural transportation systems can be costly. Managing traffic and monitoring roadway
conditions in rural areas is often difficult due to distance, isolation, and the number of road miles. Many state
DOTs are implementing ITS to better manage roadway maintenance efforts and enhance safety at rural work
zones. ITS applications in operations and maintenance focus on integrated management of maintenance fleets,
specialized service vehicles, hazardous road conditions remediation, and work zone safety. Systems and processes
are required to monitor, analyze, and disseminate roadway/infrastructure data for operational, maintenance, and
managerial uses. As implementation of these systems expands, quantified benefits of their use will become apparent.
However, there are nio benefits data available at this time. Figure 3-6 summarizes how benefits data regarding
operation and maintenance are classified.

Wirter weather maintenance applications fall under Road Weather Management, discussed in Section 3.7.

Opérations and Maintsharice

> Fféet {;/lanagenwéh

o Lj’.Au’tématéd Veticie Lacation 7.+ .
% Computer. Alded; Digpateh

F nfrastrusiure Management
M3 \Weither Maintenarice

3 Work Zone Menagerent - 1"

ormator Digsemination,

Figure 3-‘6::Taqconomy for Operajticn#
and Maintenance - A
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3.7 ROAD WEATHER MANAGEMENT

Adverse weather conditions pose 2 significant threat to the
infrastructure and operation of our nation’s roads. The
Road Weather Management Program - formerly the
Weather and Winter Mobility Program — was created to
coordinate several weather-related activities in the Federal
Highway Administraton. The program focuses on
development of improved road weather informadon
systerns (RWIS), development of improved winter
maintenance technologies, and coordination of operations
within and between state Departments of Transportation
{DOTR). Figure 3-7 depicts the classificadon of data
associated with Road Weather Management.

3.7.1 Summary of Most Recent Evaluations
@ In Utalts Salt Lake Valley, a warning system comprised

Road Weathet Managemerit

" ¥ Surveliance & Mdnitoring ™

of visibility sensors and dynamic message signs (DMS),
which display recommended speed limits under foggy
+ conditions, increased average vehicle speeds by 15%
R while decressing speed variability by 22 percent. Prior
~» Weather Conditions ~2 -+ 01 1o installation of the warning system, the average vehicle speed
G was 54 mph (86.8 kph) with a standard deviation of 9.5 mph

3 Tratic Gond

b Road ~Suﬁac‘e~”(:onditidh‘s‘ G

5 by Contrg) S
. R (153 kph). Afeer system activation, the average speed increased
") SpeedtLimi’g ! to 62 mph (99.7 kph) while the standard deviation decreased
Ly Signals - 22% to 7.4 mph (11.9 kph). This reflects slower drivers
_; Lané Us‘:e: increasing their speed to approach the recommended speed,

decreasing the variability in vehicle speeds, resulting in an

improvement in the safety of the facility.9 The results of this

study indicate that drivers do respond to advisory speeds posted

; RN ; under foggy conditions and that care should be taken in

S Nebile e 5 recommending advisory speeds to ensure that the posted speed
?ixed - T is a safe wavel speed.

" ‘B> Response s, Trestient. -

= Whter‘MaEntenanqe

Ly Automated \/eﬁfcle Liocato

g }'hts

\gency Coordination

Ly, Information Disserniration.
"Figure 3:7: Taxonomy for. Road Weathar
Management AT,

95 Perrin, Joseph, et al, “Effects of Variable Speed Limit Signs on Driver Behavior During Inclement Weather” Institate of
Transportation Engineers (ITE) 2000 Annval Meeting. August 2000, :
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kilometers) of the A6 motorway decreased vehicle speeds by approximately 5.6 mph (9 kph). Visibility
distance was used to determine the appropriate speed limit, which was displayed on overhead DMS. For
visibility distances between 230 and 460 feet (70 and 140 meters), the posted speed limit was 50 mph (80
kph). Visibility below 230 feet (70 meters) caused a 37 mph (60 kph) speed limit to be displayed. Due to the
relationship between average speed and number of crashes, a decrease in crash frequency was also achieved 76

@ In the Netherlands, an automatic fog-signaling system with 20 sensors installed along 7.5 miles (12

The Finnish National Road Administration (FinnRA) evaluated the profitability and effectiveness of an
+ experimental RWIS installed along 8.7 miles (14 kilometers) of E18. The RWIS was comprised of 36

variable speed limit signs, five DMS, and two environmental sensor stations (ESS). In the winter,
a recommended speed limits were varied based upon pavement condition, precipitation, visibility, and wind.

‘When speed limits were reduced, the reason for reduced speeds, such as “slippery road surface,” was
displayed on the DMS. It was estimated that the average speed decreased 0.4% to 1.4% due to the RWIS. The
average yearly crash rate was projected to decrease by 8% to 25%. Annual costs were expected to decrease by
$234,500. The anticipated benefit-cost ratio of the system was 1.1:1.0 and the remunerative rate of interest, which
indicates how effective the use of invested capital has been, was 14%. These values show that the system has been
socioeconomically profitable.%7

The Idaho Storm Warning System field operational test assessed the performance of visibility sensors and

analyzed the effectiveness of DMS in reducing vehicle speeds on Interstate 84 in southeastern Idaho. The
evaluation of the operational test established performance capabilities of the system, baseline driver behavior, and
driver behavior with the system operating during various road conditions. Researchers concluded that when travel
condidons deteriorate due to poor visibility, high winds, wet or snow-covered pavement, or heavy precipitadon;
drivers reduce speeds without condition information from DMS. They further reduce speeds when DMS operate
under high winds, high winds and moderate to heavy precipitation, and high winds and snow-covered pavement.
When DMS were used, speeds were nearly 20 mph (32.2 kph) lower than when they were not used under these
conditions.?8

The Technical Research Centre of Finland conducted a two-phased driving simulator study to compare
@ adverse road condition driver support systems. Three driver support systems were compared under winter

conditions: no support systern (i.e., typical winter driving feedback), an advanced driver information
+ system including dynamic message signs (DMS) displaying “ICE” if road surface friction was low, and the

weather-related intelligent speed adaptation (WISA) system, which prevented vehicles from exceeding a
safe speed on icy road sections. The safe speed was computed based upon curve radius and surface friction. Average
travel speeds with no driver support system and with the advanced driver informaton system were 39.4 mph (63.3
kph) and 38.8 mph (62.4 kphy), respectively. With the advanced driver information system, speeds increased slightly

98 Hogema, Jeroen H. and Richard van der Horst, “Evaluation of A16 Motorway Fog-Signaling System. with Respect to Driving
Behavior.” Transportation Research Record No.1563. Washington, DC: National Academy Press, 1996,

97 Yrj, Pilla-Sihvila and Lahesmaa Jukka. Weather Controlled Road and Investment Calculations. Finnish National Road Administation,
Southeastern Region. December 1995.

98 Kyte, M., er o Idabo Starm Warning System Operational Tost: Final Report. Prepared for the Idaho Transportation Department.
December 2000.
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on bare road sections, but decreased more than necessary on icy sections due to overcompensation by drivers. It
was concluded that driver adaptation to adverse conditions is inadequate, as they cannot accurately assess the
degree of road surface fricdon. The WISA system was safer than the advanced driver informasion system, due to
reduced variability in vehicle speeds end more uniform traffic flow. This reduced variability in vehicle speeds also
led o 2 higher average speed, 40.2 mph (64.6 kph)%?

A computer model quantified the benefits of using road weather information system (RWIS) data and the

costs of reacting to weather conditions. Model results showed that the benefit~cost ratio for using weather

and pavement condition forecast support was greater than 20.0:1.0. Level of service improvements on the
arder of 20% were computed, 109

To improve the timeliness of winter maintenance activities, the Finnish National Road Administration has
+ developed an automated information system that transmits actual and forecast weather and road surface
information to maintenance personnel. The system includes 11 central stations, 150 environmental sensor
@ stations (ESS) and over 200 workstations. De-icing activities reduced the duration of slippery road
conditions by 10 to 30 minutes. It was anticipated that improved maintenarce response would decrease
6 crashes by three to 17 percent, The estimated cost savings due to erash reductions, delay reductions, and
vehicle costs were $900,000 per year, 360,000 per year and $20,000 per year, respectively. 10!

The Indiana Department of Transportation utilizes the Computer Aided System for Planning Efficient

Routes (CASPER) software to design winter maintenance routes. The number of routes nceded to sexvice
the roadway network decreased by 8% to 10%. Winter maintenance cost reductions were anticipated to be
between 11 miillion and 14 million dollars, 102

The Wisconsin Department of Transportation (DOT) milizes the Wisconsin Winter Weather System

(WWWS} to disparch winter maintenance equipment, The system utilizes ice detection systems and a
snow forecasting model 1o plan work schedules, determine appropriate treatment times, identify treatment
locations, and reduce costs. Cost reductions were achieved by minimizing personnel overtime costs and decreasing
the use of de-icing chemicals. For each storm, the system is expected to reduce personnel costs by $144,000 and
save roughly $75,000 due to reduced salt usage, 1%

99 Pelvols, Herri and Risto Kalmala. Wearher Reluted Intelligen: Speed Adaption - Experiense from a Stmulater: Technica’ Research Center
of Finland, 2000. .

190 Boselly, S, Edward, ITL. “Benefie-Cost Assessment of the Utility of Road Weather Information Systems far Snow and Ice Gontrol.”
Transportation Research Record No,1352 Wiashington, DC: National Academy Press, 1992.

00, Pille-Sibvila, o2 ol “Road Weather Servics System in Finlond snd Savings in Driving Costs.” Tinspertation Resezrch Record
No.1387. Washington, DC: National Academy Press. p, 196-200,

102 Deetes, D. and Bland, C.E, Technology in Ruval Transportation “Simple Solutions’. Federa] Highway Administration
(FEWA-RD-97-108). October 1997.

19 “\hisconsins Winter Weather Systern” TR News No. 147, Nationa] Research Council, Washington, DC. March-April 1999, P 22-23.
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4.0 BENEFITS OF ITS FOR COMMERCIAL VEHICLE OPERATIONS

Commercial vehicle operators and the agencies that regulate them will also experience benafis due to

implementation of ITS. Improvements in administrative efficiency, avoidance of infrastructure investment, and
improvements in highway data collection will improve safety and reduce operating costs. ITS/CVO applications
fall into four program areas, as depicted in Figure 4-0. Three of the program areas include I'TS applications thst
enhance communicarion between motor carriers and the various agencies that regulate them, particularly during

interstate freight movements. Applications in the areas
of safety assurance, credentials administration, and
electronic screening will aid both carriers and agencies
in reducing operating expenses through increased
efficiency, and assist in ensuring the safety of motor
carriers operating on the nation’s roadways. The fourth
TTS/CVO program area, carrier operations, includes a
varjety of ITS applications that aid motor carriers in
improving their internal operations and provide
support for enhancing coordination with regulating
agencies. Carriers will move quickly to equip their own
fleets with systems that will improve efficiency, safety,
or other measures that provide them with a

competitive advantage.

4.1 SAFETY ASSURANCE

Improved safety information exchange programs can assist in improving the safe
operation of commercial vehicles. By providing inspectors with better access to
safety information, the number of unsafe commercial drivers and vehicles
removed from the highway can be increased. Onboard monitoring of cargo can
alert drivers and carriers of potential unsafe Joad conditons. Many of these
services are beginning to be implemented in the CVO comumunity. Evaluation to
date primarily consists of surveys of the opinions of various stakeholders on the
expected impacts of the systems. As these services mature, additional benefits data
will become available. Data associated with the benefits of safety assurance are

classified as shown in Figore 4-1.

T8 / CVO

Safety
Assurance

Credentials
Administration
Slectronic
Screening

5 Carrier
Operations

Figure 4-0: ITS/CVO
Program Areas ‘

Safety Assurance

: t Safety Information Exchange

3 Aufdmaﬁed rispections

Figure 4-1; ‘faxonomy‘forﬁafety Assurance
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4.1.1 Summary of Most Recent Evaluations

A nadonwide survey of truck and motorcoach drivers assessed their opinions regerding the utility of a
variety of ITS applications. Findings regarding safety assurance applications include:! 0

.

¢ “Truck drivers held much less favorable opinions of Automared Roadside Safety Inspection than motorcoach
drivers, :

~* "Truck drivers who carried hazardous materials were very much in favor of Hazardous Materials Incident
Response programs, and

* On-Board Safety. Monitoring systems were unpopular with bath track and motoreoach drivers; many fele
that the technology was too invasive and relied too much on computers.

The Roads and Traffic Authority of New South Wales, Australia, uses 2 system of remote automated

cameras linked to a cenral processing center to monitor commerdial vehicle operations and enforee safety
regulations. Cameras are located along inierstate highways in New South VWales, along with processors that allow
che remote sites to photograph the vehicle, perform vebicle detootion and classification and license plate
recognition, and forward the information to the central processing site over 2 communications network. The
central site processes the information received to determine average vehicle speeds over highway segments, idendfy
registration infractions or license plate alerts, and determing if there is a need for driver fatigue notification. The
cenural location also issues any necessary citations for recorded infractions. An evaluation of the system, considering
the reduction infli;jes lost and the tire lost during unnecessary vehicle stops and inspections, found a benefit/cost
ratio of 2,5 tw 1.7 ’

A cost-benefit analysis of the Commercial Vehicle Information Systerns and Network (CVISN) program

in Maryland estimated benefit/cost ratics for a variety of [TS/CVO applications. '8 The ratios ave based
on a 10-year Efecyele for the project, with full deployment of the system in the firstyear and participation in the
program by industry increasing gradually in the early years, more rapidly in the middle years and leveling off in the
final vears of the lifecycle. Findings include:

» Overall benefitfcost ratios ranging from 3.17 w 483,
* Roadside operations of safety enforcement with benefit/cost ratios between 4.01 to 6.08,
¢ The benefi/cost ratios for state agencies are between 141 and 1.66, and

* Conmunercial motor carriers schieving benefit‘cost rotios between 6.9 and 1071

0% Drdver A of s int Vibicle Operations (CVC) T ins the Motor Cavvier Envivoumens. FETWA Report
{FHWA-JPO-97-00 10). undated.
WSITE 1999,

108 4 Beporr 2o the Maryiand General r?xxemﬁfy Senwte Budget and Tixasion Compnirsee and Hoxse AW?’EMD}H Commmsiteee regarding
Commuersial Vebice Informaion Systenss and Network. Maryland DOT report ro the Maryland General Assembly. November 1998,



94

; Asurvey of motor carriers operating in the state of Maryland provides additional insight regarding the

opinions of the carriers regarding several safety assurance applications. The percentages given for
particular responses are determined based on the number of responses to the entire survey rather than each
individual question. For most quesdons, many respondents were unable to respond to the question. Consequently,
response rates for particalar questions do not sum to 100%167

» Approximately 14% of respondents believed that electronic application for Controlled Hazardous
Substances (CHS) permits have litde or no value, while almost 5% were nentral. Approximately 12% felt
that they would be valuable.

Regarding the value of online access to fleet safety information and traffic and road conditions,
approximately 34% of respondents favored online access to fleet safety information. Another 11% assigned
little or no value to it, while roughly 10% were neutral,

.

‘When asked to assess the statement that electronic
roadside clearance at mainline speeds will decrease the
number of unsafe and illegal carriers, roughly 42%

of carriers were neutral, about 32% agreed, and over
25% disagreed.

» Oversize / Overweight Permitting
‘ - Electonic Funds '
4.2 CREDENTIALS ADMINISTRATION =
Services that support in-house administrative functions can
provide savings to state and administrative agencies. :
Electronic credentialing can improve the time required for 2T v Single State Reglstration”
states to approve operating permits. Data warehouses can Figure 4-2: ’féioﬁémy for Credentials
facilitate the exchange of credentials data bebveen agencies Adprpistration .- o
and jurisdictions. Credendals administration can be further - : - - -
classified as shown in Figure 4-2.

International Registration Plan_

' International Fuel Tax Agreemant

4.2.1 Sumnmary of Most Recent Evaluations

The nationwide survey of truck and motorcoach drivers discussed in Secton 4.1.1 requested drivers’

opinions regarding credential administration applications. Commercial Vehicle Administrative Processes
were not favored by truck drivers, with most feeling the service was an invasion of privacy by the government, and
some held concerns that the system relied too heavily on computers, Motorcoach operators were very much in
favor of these systems, however, feeling that the automared systerns could reduce paperwork, make it easter to
comply with regulations, and give them an advantage over other drivers. 108

187 Bapna, Sanjay and Zaver, Tigish. Perveived Benefits and Utilivativn of Techunlsgy: A Comprebensive Survey of the Maryland Motor
Carrier Industry, ITS America 2000 Annual Meeting. Boston, Massachusetts, -4 May 2000.
108 Erriver A 2 G il Vebicle Operations (CV0) T

gy undated,
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“The Marvland analysis of CVISN discussed in the previous section found benefit/cost ratios for credential
processing to be between 1.93 and 3.00.109

%. The survey of Maryland motor carriers, also discussed in Section 4.1.1, provides additional insight
regarding the opinions of the cardiers regarding several ITS applications for administrative processes. The
percentages given for particular responses are determined based on the number of responses to the entire survey
rather than each individual question. For most questions, many respondents were unable o respond to the
question. Corsequently, response rates for particular questions do not sum o 100% 119

* Respondents were asked to rate the potential value of Electronic Data Interchange (EDT) and the Internet
for conducting business with Maryland State Agencies. On a scale of one to thres, the potential values of
EDI and the Internet were 1.85 and 2.04, respectively, for small carriers. As fleet sizes grow, the potential
values of these technologies increase and ate approximately the same for both technologies. For fleet sizes of
15 or more, the potendal value of these technologies is 2.2, which is relatively high, Current users of EDI
and Internet technologies rated the potendal value of these technologies higher than non-uses.

.

More than one-third of the respondents believed that electronic fuel tax application and filing is valuable,
while almost 13% were neutral, Roughly 10% felt that it has little or no value,

Regarding slectronic application for Oversize/Overweight (OS/OW) permirs, af)proxdmately 20% of
respondents thought that the service would be valuable. Nearly 7% were neutral and roughly 13% felc this
technology hus livde or no value. ) .

.

Ranghly 35% of respondents thought that electronic access to Marylaad motor carrier regulations was
valuable. About 10% were neutral and another 10% believed that the use of this technology has lirde or
no value.

«

Régarding the statement that respondents would find it easier to comply with regulations if all agencies
support more efficient processing, the majority (60%) agreed with the statement, nearly 29% were neutral,
and approximately 11% disagreed.

.

Approximately 40% of carriers were impartial to the staternent that there is 2 lack of timely information
exchange between themselves and the agencies. Roughly 39% agreed, while another 21% disagreed.

.

Nearly 33% of those responding felt electronic registradon is valuable, roughly 13% were neutral, and
spproximately 11% thought it has little or no value,

Y09 4 Report 1o the Maryland Goieral dssewsbly 1998,
10 Bapna 2000,
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4.3 ELECTRONIC SCREENING

Electronic screening of commercial vehicles can reduce congestion at inspection stations, improve iravel time for
commercial vehicles, and help operating commpanies and regulating agencies reduce costs. Allowing safe and legal
carriers to bypass weight and safety inspection stations without stopping can reduce congestion at thé facilities.
Roadside electronic screening allows authorities to investigate a larger portion of potentially unsafe vehicles. Figure
4-3 displays the taxonomy for classifying benefits data related to elecironic screening.

4.3.1 Summary of Electronic Screeni.ngy Impacts

Studies cited in previous ITS Benefits reports estimated
the benefits of various electronic screening programs
based on their intended operating strategies and
statistics on current motor vehicle operations. The
Crescent project, investigating the implementation of
all types of electronic screening in the states along the
West Coast of the U.S., found a benefit/cost ratio of 4.8
to the state agencies for fully implementing the
program.} ! Another study found government
benefit/cost ratos ranging from 5410 7.9 for
sutomated roadside inspections, electronic clearance
and one-stop/no-stop shopping. 12 A simulation study
of an advanced truck weigh station permitting
wransponder equipped vehicles to bypass the scales found significant delay
savings for non-equipped vehicles as the number of trucks equipped with
wansponders increased.!1? These early studies of the porential of electronic
screening indicated that the systems could produce significant benefits. Credentlal Checking

Electronic Screening

Safety Screening

4.3.2 Summary of Most Recent Evaluations Border Clearance:

Weight Screening.

Crossing System (ITBCS) was conducted at the Peace Bridge. The Figure. 4-3; Taxonamy for
- Electronic Screening

? A pilot study referred to as the Intelligent Transportation Border

Peace Bridge is a major crossing facility between Buffalo, New York
(U.5.A.), and Fort Erie, Ontario (Canada). The TTBCS is a transponder
based system that identifies common carriers, autos, etc. that cross the bridge with the intention of speeding the
processing of both, customs and immigration informatdon. A simulation study indicated that significant benefits
would result from a full deployment of the system. On the U.S. side of the bridge, comparing scenarios of 0% and
50% of transponder wsage, both tracks and auros received significant timesavings, Tiucks saved an average 66%
overall in inspection times while the average tme for autos in the system decreased 33%. On the Canadian side,
dme for trucks in the system was reduced 40%.114

131 The Crescent Evaluation Team. The Crescent Project: An Evaluation of an Element of the HELP Program. Executive Summary and
Appendix A, February 1994.

112 Baoz, Allen & Hamilton, Study of Commercial Vebicle Operations and Instizutional Barviers. Appendix F. McLean, VA: Booz, Allen &
Hamilton, November 1994, ]

13 Glasseo, R, ot al, Studies of Potential Itelligent Transportation Sytems Benefiss Using Traffic Stwudation Nodeling: Volume 2. Miretek
Systems Report (BMITR 1997-31). delean, VA: Mimetek Systems, June 1997,

44 Nogick, L., et al, Evaluation of Advanced Information Techudlogy at the Peace Bridge. Cornell University & Rensselaer Polytechnic
Insdrute Report. April 1999,
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demonstrated the ability of ITS sexvices to improve safe and legal border crossings between Detroit,

Michigan (USA), and Windsor, Ontario {Canada), The system studied for the Ambassador Bridge
identified tracks, crews, cargo, and commurer vehicles, processed them quickly and facilitated electronic payment
of the bridge toll. A sitanlation study of the bridge determined the impact of the system when all four traffic lanes .
on the bridge were cpen to equipped and non-equipped vehicles. The simulation showed that the time between an
equipped truck entering the lane leading to the customs station and the same truck exiting the station could be
reduced by 50%. The simulation also showed that as the percentage of equipped trucks increases, the benefits of
the system are more pronounced.! ¥

@ The field operational testinvolving the Ambassador Bridge Border Crossing System (ABBCS)

"The nationwide survey of truck and metorcoach drivers discussed in the preceding two sections? 8

found that both motorcoach and wuck drivers held favorable opinions of commercial vehicle electronic
clearance systems. The survey found s 2:1 ratio of truckers strongly favored this service to those strongly
opposing it. A sitnilar ratio for motorcoach drivers was 3:1 in favor of the service,

The survey of motor carviers operating in the state of Maryland, discussed in the preceding section,

recorded the following opinions of the carrers regarding electronic sereening applications, The
percantages given for pardeular responses are determined based on the number of responses to the entire survey
rather than each individual question, For most questions, many respondents vere unable to respond to the
question. Consequently; response rates for particular questions do not sum to 100%.117

About 29% of respondents believed that electronic roadside clearance is valuable, nearly 10% did not feel it
is valuzhle, and almost §% were newmal.

.

"Twenty-four percent of respondents were willing to participate in a weigh/inspection bypass program
despite the possibility of incarring more costs. Another 23% were neutral, while the majority, 53%, would
not be willing to participate.

15 Booz-Allen & Hamilion. Final Report: & Bridge Border Crassing Systom (ABBCS) Field Operatisnal Tost. Prepared
for ABBCS FOT Partners. May 2000,

Y16 Dy iver deeprance of Canmenséal Vebicle Operations {CVQ) Techmoligy wndated,
17 Bapma 2000,
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4.4 CARRIER OPERATIONS

ITS/CVO can improve carrier operations by improving the scheduling of vehicles and reducing the number of
empty loads. Administrative compliance costs can be reduced for carriers by participating in autotmated state
credentialing processes. The classification for data related to carrier operations is shown in Figure 4-4.

4.4.1 Summary of Carrier Operations Impacts

Previous reports of the benefits of ITS Carrier Operations
services have consisted primarily of anecdotal information
from carriers implementing the systems. Cartiers report cost
savings and productivity gains resulting from enhanced
communication with drivers. Those implementing Cormnputer
Aided Dispatch (CAD) systems report significant benefits in
increased vehicle utilization. 118

4.4.2 Summary of Most Recent Evaluations

The nationwide survey of truck and motorcoach

drivers discussed in the preceding ITS/CVO
sections found thac truck and motorcoach drivers were in
greatest agreement about the vsefulness of commercial fleet
management systems. ¥

The survey of Maryland motor carriers found that

over 36% of respondents felt that having access to
information about traffic and road conditions is valuable.
About 13% felt it would have little or no value, while another
9% were neutral, The percentages given for particular

Carrier Operations

Figire 4-4; T
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responses are determined based on the number of responses to the entire survey rather than each individual
question. For most questions, many respondents were unable to respond to the question. Consequently; response

rates for particular questions do not sum to 100%.120

118 AT Foundation, Inc. Swrvey of the Use of Six Computing and C

< VA American Trucking Association, 1992,

fes i Urban Trucking Operations. Alexandria,

M9 Driver Acceptance of Comunercial Vehicle Operations (CVO) Techmology undared.

120 Bapna 2000.
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5.0 BENEFITS OF INTELLIGENT VEHICLES

ITS services focusing on the vehicle include those functions that assist the driving task or recornmend contro}
actions, Although many in-vehicle services are directly affected by non-vehicle infrastructure systerms, for purposes
of classification this section considers those systems that directly influence the driving task as part of the Intelligent
Vehicle Program Area.

Most Intelligent Vehicle services are applicable across all platforms of vehicles. However, a few services have been
developed for specific types of vehicles. For example, unlike other types of vehicles, commercial vehicles may have
cargo-monitoring systems to alert deivers of possible load shifiing or hazardous materials leaksge. Becanse there
have been few reported benefit data for individual platforms, this report classifies all data related to Intelligent
Vehicles into driver assistance and collision avoidance and warning systems.

5.1 DRIVER ASSISTANCE

TTS services that assist in the driving task are entering the
marketplace. In-vehicle vision enhancement may improve
safety for driving conditions involving reduced sight
distance due to night driving, inadequate lighdng, fog,
drifting snow, or other inclement weather conditons
affecting visibility, Navigatonal systems are also included
here as they provide assistance to the driver in unfamiliar
surroundings. Figare 5-1 summarizes how benefits data are
classified under driver assistance,

5.1.1 Summary of Most Recent Evaluations

The INTEGRATTION simulation model was
used to estimate the safety impact of the TravTek project, which

tested in-vehicle navigation devices in Orlando, Florida, The simulation oriver kAssklstance

consisted of 2 representation of the Orlando roadway network, and NS : Vision Enhancement

performance parameters obtained during the feld studies. Analyses were Newigation

performed to estimate the crash risk of motorists using navigation devices  |-» & . L

compared to motorists without them. In additon, the safety impacts on S t“‘?w‘e Guidance

the entire traffic nerwork (both equipped and unequipped vehicles) were ST Positioning/A.ocation

analyzed. Results indicated an overall reduction in crash tisk of up o 4% | -0 " o
. . L . . fgure 5-1: Taxonomy for Driver.

for motorists using navigation devices, due o improved wrong mm Assistance . "

performance and the tendency of the navigation system to route ravelers Lo

10 higher-clags facilities such as freeways, which typically have lower crash
rates. When diversion around incidents or congestion occurred, increased safety risks of up to 10% were estimared
for the equipped vehicles, due to diversion to smaller roads that historically have a higher rate of crashes per VMT,
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while the overall network experienced a safety impact ranging from neutral to a slight improvement. The network
safety improvements were experienced when diversion from congested roadways reduced the level of congestion
for the remaining equipped and non-equipped vehicles and helped to smooth traffic flows on those roads.12!

TravTek users perceived that their driving was safer. Based on survey data, users felt less nervous and
+ confused and more confident, attentive, and safe, with local users being significantly more positive than

renters. Users also felt that the use of TravIek did not interfere with their driving task. While users were
@ no more likely to be involved in close calls than were nonusers, users who were interacting with TravTek

immediately before a near-crash were more likely to feel that they had contributed to close calls.}22 In-

? vehicle navigation devices can henefit users in terms of travel tme and route finding. A field operational

test suggests system benefits when wider deployment appears. The Trav'Iek test in Orlando found that for
unfamiliar drivers, wrong turn probability decreased by about 33% and wavel time decreased by 20% relative to
using paper maps, while travel planning time decreased by 80%.123 The TravTek yoked driver study, measuring the
wavel times of drivers with and without in-vehicle devices, demonstrated that the system reduced traveler’s tip-
planning time for unfamiliar destinations; however, there were no statistically reliable reductions in travel time
from origin to destination for all but one of the origin/destination pairs sradied. 12 Simulations using data collected
during the TravTek test predicted an increase in throughput. Using constant average trip duration as a surrogate
for maintaining level of service, a market penetration of 30% for dynamic route guidance results in the 2bility to
handle 10% additional demand 123

The ADVANCE project in the northwest suburbs of Chicago tested the time effects of dynamic route
@ guidance dhrough in-vehicle devices using a yoked vehicle stady on an arterial network with limited probe
data. The aggregare data set demonstrated that motorists could rednce travel time by 4% under normal or
recurring condidons; however, this result was based on a small sample size with a relatively high standard
deviation.126 It did appear that the dynamic route guidance concept, as implemented in ADVANCE, could detect
some larger delays and help drivers to avoid them.

@l Beginning operation in the spring of 1994, the Vehicle Information and Communication System (VICS)
is considered to be the forefront of ITS in Japan. In 1998 the system covered four cities: Tokyo, Aichi,
Osaka, and Kyoto, and provided drivers with road condition information and alternative route choices to
@ avoid congestion. Drivers using the system reported that they felt less stressed due to the provided advice,
“They also indicated that they would like the area of service expanded. Road tests of the system have
indicated that the dynamie route guidance provided saves about 13% of travel time.127

128 fnman, Vi, et al, TravTek Evsluation: Orlands Tost Network Study. Federal Highway Administration Report (FHWA-RD-95-162).
Washington, DC: January 1996,
122 ovan, , et of, TravTok Epaluntion: Rental and Local User Seudy. Federal Highwey Administration Report (FHWA-RD-96-028).
Vashingron, DC: March 19%6.

123 Inman, et al. Ordando Tost Network Study 1996.

Y34 Inman, V, et al, TraeTek Evaluation Yoked Driver Study. Federal Highway Administtation Report (FHWA-RD-94-136).
Washington, DC: October 1995, )

125 \an Aerde, M., and Rakha, H. TravTek Baluation: Modeling Study. Federal Highway Administration Report (F HWA-RD-95 090},
Washington, DC: March 1995.

126 Schofer, J. et al, Formal Bualuation of the Turgeted Deployment: Vol. 11, Appendix J. Northwestern University Transportation Center.
July 1996.
127 “YICS reduces wavel time by 15%.” ERTICO News. Janvary 1998, p. 10,
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5.2 COLLISION AVOIDANCE AND WARNING
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"Figure 5:2: Taxonomy for Collision .

Collision avoidancs and warning systems are expected
to result in both safety henefits and effective capacity
benefits by reducing dhe nomber of incidents,
Collision avoidance includes several user services such
a$ intelligent cruise control, rear-end crash avoidance,
and road departure avoidance. Each of these user
services may take on three different levels of control.
“The lawest level warns or suggests to the driver what
action to take. The middle level responds to'safety-
compromising positons by taking limited control of
the vehicle. For example, intelligent cruise control
could slow a vehicle if approaching a lead vehicle too
quickly. The highest level of control would be when
the system overrides the driver and takes complete
contrel of the vehicle. Figure 5-2 presents the classification of
benefits for collision avoidance and warning.

5.2.1 Summary of Most Recent Evaluations

Previous studies of collision avoidance and warning

svstems estimeted the patential impace of these
systems on the highway system. A 1997 National Highway
Traffic Safety Administration (NHTSA) study estimated the
possible effectiveness of several collision avoidance
technologies. Estirates for rear-end collision avoidance
systemns included 42% effectiveness in reducing crashes when
the leading vehicle decelerated, 75% effectiveness when the
leading vehicle stopped, and 31% effectiveness overall, Lane
change or lane merge warning systerns were estimated to
decrease all lane change collisions by 37%. Road-departare
countermeasures were estimated to have an effectiveness of
24%. The study also indicates that the economic benefits of
the three systems together would be approximately $25.6
bitlion (based on the 1994 value of the dotlar). 1?8 Field trigls
of collision avoidance and warning systems are expanding
knowledge of the impacts of these systerns.

128 Kanianthra, Dr. Joseph, and Mertig, A. Opporrunities for Collisior: Cuaente Lsing B
Traffic Safety Administration. Washington, DC: 1997,

Teck ios. National Highs
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The results of the federally sponsored field operationel test (FOT) of adaptive cruise control (ACC)

indicate mixed results for this system regarding safety. The study revealed that che interaction hetween
driver and machine in the important safety task of maintaining vehicle headways raises several issues for which the
safety impacts are unclear. However, the study did note an increase in the number of participants conforming to the
flow of waffic from 29 of 108 without ACC 0 42 of 108 with the system operational, 2 12% increase. This ‘
indicared that adaptive cruise control has potensial for promoting a more uniform traffic flow. 129

An analysis of data collected during the adaptive cruise control field operational test assessed the safety

irpact of ACC based on situations encountered by the volunteers participating in the field srudy. Analysis
of the number of close calls, defined as near collisions with or without driver intervention or cases of driver error
requiring corrective action, determined that adaptive cruise control was associated with a lower rate of close calls
per million vehicle kilomerers of travel (MVKmT) on freeways, For travel on arterial roadways, adaptive cruise
conirol was associated with an increase in the rate of close calls per MVKm'T among a subset of participants wha
also had a high rate of close calls during manual operadon. The study, performed by the Volpe National
Transportation Systerns Center, also assessed the impact of the adaptive cruise control on a vatiety of other relevant
safety measures.!3¢

A study in the south Swedish town of Eslov (population 30,000) equipped the personal vehicles of 25
@ people with adaptive speed contrel. The study assessed, through driver interviews, the opinions of

participants regarding the system after two months of driving with the systern engaged. During the field
+ trial, an active accelerator pedal prevented the vehicles from exceeding the citywide speed limit of 50

km/h, with the system being activated by roadside transponders located on the 10 roadways entering the
iy, Driver behavior was also asscssed through observation while drivers traversed a predetermined test route.
Results from driver interviews following the two-month evaluation period indicate that drivers had a positive
opinion of the systeny:

Seventy-five percent of the drivers consider adaptive speed control more positively than they expected
before the trial,

Three out of four drivers also indicated that they are driving more smoothly and at generally lower speeds
while the function is operating.

-

More than half of the participants found the driving experience more comfortable with the system engaged.

A majority of the partcipants wanted the system to be extended to all speed limits within the wrban ares, not
merely the 50 kimvh legal limit.

-

Avast majority of the participants prefer adaptive speed control 1o physical speed countermeasures such as
humps, chicanes, and mini-roundabouts.

The observations of driving behavior after the trial period showed an increased tendency of participating drivers
1o yield when interacting with other drivers and in critical situations at signalized intersections. Given the
limieed nurnber of vehicles involved, there were no direct benefits to traffic safery during the field trial.}?!

29 Fancher, P, et al. dnteliigent Cracise Congvol Fickd Operational Tist (Final Repors). NHTSA Report (DOT HS 808 349), Whshington,
DC: May 1998,

BOULS. DOT. Bugiuation of the Ingelligent Cruise Conrol Systems Volume 1 US. DOT Report (DOT-VNTSC-NHTSA-98-3):
November 1993,

131 Admgpist, Sverker. “Speed Adaptation: & Field “Trial of Driver Acceprance, Behaviour and Safety” Sth World Congress on
Intelligent Transport Sysrems. Seoul, South Kores. 12-16 October 1998.
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+ A German simulation study investigated the safety impact of 2 collision avoidance systera that nsed

longitudinal vehicle contre] to attempt to prevent crashes. The system uses information gathered by
‘microwave radar and computer vision sensors to control vehicle speed with actuators that allow the control of
acceleration and braking. Braking is automatically controlled only to avoid an impending collision if the driver has
noryet applied the brakes. Valaes of sitnulation parameters were based on the experimental closed test facility and a
field trial of the system providing only collision warnings in and around the city of NordHausen, Germany. The
study medsured the frequency of collisions during numerous simulations of vehicles operating under a variety of .
seenarios. In each sivuation, the lead vehicle in a platoon decelerates to sirnulate an unsafe maneuver.

Reductions in the mumber of crashes when comparing various levels of market penetration of the collision
avoidance system to the base case of no equipped vehicles ranged considerably under the circumnstances
Investigated during the srudy. The smallest reduction was 9% when the lead vehicle brakes at the maximuim rae to
a complete stop and 10% of the vehicles in the platoon have collision avoidance systems, The greatest reduction
was 2 60% reduction in the number of collisions when the lead vehicle brakes at 20% of the mavimum rate to a
complete stop and 50% of the vehicles in the platoon have collision aveidance systems. 132

+ 332 8ala, Glangwido, and Lorenzo Mussone. “The Evaluation of Inypace on Traffic Safety of Anti-Collision Assist Applications.” 6th
World Congress on Intelligent 'Transport Systems. Toronto, Canada, November 8-12, 1999,
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6.0 SUMMARY

“Fhe evaluation of implemented systems and emerging concepts of ITS has been an ongoing process, Significant
Imowledge is available for many ITS services, but many gaps in knowledge also exist. This report has summarized
much of the quantifiable data on ITS impacts collected by the JPO. In general, I'T'S services have shown some
positive benefit. Negative benefits are usually outweighed by other positive impacts. For example, higher speeds
and improved traffic flow result in increases in nitrous oxides; however, other emission measures, fuel consumption,.
avel time, and delay are reduced.

Due to the wide range of different technologies used to implement these services and the difference in variables
between implementations, in many cases it is difficult to predict the potential impacts of individual ITS services
planned for 2 particular area. Also, ITS services are beginning to be incorporated into the planning process and are
included with the addition of traditional capacity or service. When this occurs, it s very difficult to measure the
separate impacts of the additional capacity and the individual ITS services. However, through simulation and
comparison with similar services that have been implemented elsewhere, planners and decision-makers may be able
1o estimate the contribution of the TTS services. Purthermore, where measured or predicted data on 718
performance are not available, subjective data or anecdotal benefits may be available, This type of data can be
derermined through questionnaires, interviews, or case studies.

Although further evaluation of ITS services is an ongoing effort, the remainder of this section summarizes the
availability and depth of known data and points to where gaps in the knowledge exist. The number of references
represented in the following tables differs from the total number cited in this report. Many reports cover more than
one measure of effectiveness for a given deployment or data from several related or unrelated ITS deployments.
These references appear more than once in the sumrnary tables. The cost impacts column contains references
reporting benefit/cost ratios. The authors acknowledge that other data may exist which could have been included
and has vet to be uncovered in their ongoing literarure review. Those with appropriate references are encouraged
to submit them to the authors via the online database. '

Table 6-1 depicts the quantity of reports in the database discussing the performance of applications in each ITS
application area by performance measure. Reviewing the table, it is apparent that the level of benefit information
in the database reflects the level of deployment of various I'TS components, The applications with the greatest
number of evaluations are those taking place in metropolitan areas, which have been the focus of many
deployment efforts. As the number of statewide and rural ITS deployments increase, the number of related
evaluations is also increasing. The relatively large number of Road Weather Management System evaluations
indicates the increase in deployment of related ITS applications. The reader interested in finding available
benefits information on a particular measure of effectiveness.can use this table as a cross-reference into the
reportand the ITS Benefits Database.
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Tables 6-2 through 6-3 present the number of references

in the database by ITS service or program area,
including mote detail on the typés of applications
discussed within each application: area. Again, itis
evident that most of the data collected to date are
concentrated within the metropolitan areas. This is
probably due to the fact that the metropolitan program
has been in existence longer and is much more developed
than rural or CVO. The heaviest concentrations of data
in the metropolitan area are in arteria! management
systems, freeway manegement, incident management,
and regional multimodal traveler information. Most of
the available data on traffic signal control systerns discuss
adaptive traffic signal control. Fox freeway management,
most data reflect benefits related to ramp metering,
There are also few data for highway-rail intersections
compared to no data available it the 1999 report,

Currently, not enough benefits data have been collected
regarding rural ITS to develop any general conclusions.
However, this area-of [TS has seen a significant growth
in reported benefits since the 1999 Benefits Report.
Several state and national parks are now examining,
testing, and implementing technologies to better
transrit tourism and travel information. Also, several
rural areas are implementing public transit services.
Furthermore, states are now beginning to incorporate
ITS into the operation and maintenance of facilities and
equipment. Much of the data reported for rural ITS are
concentrated in the areas of crash prevention and
security. Also, a significant amount of information is
available for road weather management activities.

Components Data Available
Arterial Management Systems 49
Traffic Survellance .2
Traffic Control 38
Information Dissemination 0
Public Safsty / Enforcement 9
General O
Freeway Management Systems 29
Traffic Survellance 3
Traffic Controt 10
Information Dissemination 13
Public Safety 3
Gereral 2
Transit Management Systems 16

Personal Rapid Transit
Transit Maragement & Operations 1
Security
Transit Information
General

Incident Management Systems
Survelllance ’
Detection
Regponse
Clgarance
General

Emergency Management
Emergency Management
Emergency Vehicle
General

Electranic Toll Collection
Tolt Administration
Toli Coliaction
Toll Vehicle
General

Electronic Fare Payment
Administration/Management
Transit Vehicle
General

Highway-Rail intersection
Surveliiance
Control
Display - Audio/Visual
Public Safety
General

Regional Multimodal information
Pre-trip Information
En-route Information
General

Information Management
Data Archiving
General

Other Metropolitan Systems
Travel and Tourism
Road Weather Management
Operations and Maintenance
Parking Management

n

— —
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Tabie 6-2: Number of Metropolitan ITS References
in the Database (as of 15 February 2001)




Components Data Available

Crash Prevention and Security
Survellance/Monitoring
Information Dissemination
General

Emergency Services
Detection
Mobilization & Resporise
Information Dissemination
Gereral

Travel and Tourism
Travel Information
Revenue Collection
General

Traffic Management
Survellance
Traffic Control
information Dissemination
General

Transit and Mobility

. Transit Management
Traveler information
Electronic Paymernt
Paratransit
Ride Sharing and Malching
General

Operations and Maintenance
Fleet Management
Infrastructure Management
Weather Maintenance
Work Zone Management
Information Dissemination
General

Road Weather Management
Survelllance and Monitoring
Information Dissemination
Generat
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Table 6-3: Number of Rural ITS References in
the Database (as of 15 February 2001)
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ITS/CVO continues to provide benefits to both carriers
and state agencies. Although it appears that few data have
been collected for ITS/CVQ, the data that have been
reported are from measureés that are often directly
measurable. Therefore, it might be expected that these
data are accurate and few data points would be necessary
to convingce carriers, states, and local authorities of the
possible benefits of implementing these user services.
Also, it may be that few data points are needed to
convince local jurisdictions that data sharing and other
integration measures between other jurisdictions could
provide for significant cost savings and improved service.
To date, the largest percentage of benefit data related to
ITS/CVQ is from carrier operations and electronie

screening.

ITS program areas and user services associated with
driver assistance and specific vehicle classes are still being
developed and planned. Although a few of these services
are available in the marketplace, much of the data
currently associated with these services are predicted or
projected based on how systems are expected to perform.
As market penetradons increase and improved systems
are developed, there will be ample opportunity to
measure and report data based on actual measurements.

Metropolitan integration continues to be an important
topic among ITS professionals. Table 6-6 presents the
number of entries in the database evaluating systerms
involving integration of more than one ITS application.
The table contains pairs of icons representing the
integration links introduced in Figure 2-1 in Section 2.
The arrows between the icons represent the flow of
information between the applications, while the entries in
the second column specify the type of information
transferred or the action taken based on the
commurication. For example, the second enty in the

table indicates that two reports within the Benefits Database discuss ITS implementations that include the
communication of information on arterial traffic conditions from an arterial management system to a freeway

management syscem.
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In reporting integration benefits, it is often difficult to
separate the benefits of one component with regard to
the other. For example, the benefits achieved by
emergency nmnagement may not be possible withouta
well-developed incident management program. Reported
data may not indicate these relatonships very clearly.
"The reader is also advised that no attempt s made to
attribute the relative impaet of the integration on the
benefits reported in the database entries; the entries in
Table 6-6 indicate only that integration was present in
the system evaluated in each of the studies.

Based on the data available, integrated TTS deployments
linked with regional multimodal traveler informaton are
most often evaluated. There is also a significant amount
of data available for the integration of arterial
management with transit menagernent snd for freeway
and incident management systerns, The lack of
evaluation reports for many of the integrated systems
represented in the table and the scarcity of atemprs to
specifically identify the benefits made possible through
integration indicate a need for further research into the
impacts of integration among TT'S applications.

ITS applications are reaching ever increasing levels of
deployment in the U.S. and worldwide. As experience
with additional applications increases, additional benefits
. will become apparent. Implementing agencies will also
Jearn valuable lessons regarding appropriate
implementation and operational strategies. The TTS
Joint Program Office will continue to make this
information available via the ITS Benefics Database, the
Electronic Document Library, and other publications.

Componentis _ Data Available

Safety Assurance
Safety Information Exchange
Autornated Inspections
Genaral

Credentials Administration
Administrative Processes

Electronic Screening
Safety Screening
Cradential Checking
Border Clearance
Weight Screening
Geneyal

Carrier Operations
Fleet Management
Traveler Information
COn-board Monitoring
Electronic Credentisling
General
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Table 6-4: Number of ITS/CVO References in the
Database (as of 15 February 2001)

Componenis Data Available

Collision Avoidance and Warning
intelligent Cruise Contro
Rear End
Road Departure
Irtersection
tongftudinal Controt
Low Traction
Callision Notification
On-board Monitoring
General

Other Driver Assistance
Vigion Enhancement
Navigation
General
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Table 6.5; Number of Intaliigent Vehicle References
in the Database {as of 15 Fehruary 2001}
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Metropolitan Integration Link Link Purpose Data Available

- L: Affect Travel Decisions 2

-»m- Adjust Ramp Signals or inform Drivers 2

-Pl % I Adjust Response 1

m-)-l Adjust Schedules/Routes 1

- ; Affect Traffic Control Strategy 2
3

= =
%% - l : Affect Travel Dec'sions 1
-> Adjust Emergency Response ‘ 3
Affect Contro! Strategy 4
% - Adjust Schedules/Routes 0
mj-» B Affoct Travel Decisions 8
7 - Adjust Arterial Signals 1
% g Adiust Routes/Schadules E 0
MJ-P Detect Incidents and Adjust Response 5
Q | - Static Route/Schadule Information 8
Q | Real-Time Route/Schedule Information 1

e s
Q - Ramp Signal Pricrity Q
Q *M‘ Travel Speed Information 0

Table 6-6: Number of Metropolitan Integration References in the Database (as of 15 February 2001)
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Metropolitan Integration Link

Link Purpose

Data Available

T pe—
E_‘-b ‘ Signal Priority 8
e p—
E-ﬁ— ; Travel Speed information 1
l QQ! -b»% Probe Vehicle Information to Affect Control Strategy §
=] 2 ; Probe Vehicle Times Afiect Timing G
R ‘
‘ Rgl . %ﬁ 3 Share Common Fare Media c
“Faa“"‘—
= st Service Pern
;‘%apbo —-- Transit Service Planning o}
S
— —
m - % Information on Incident Severity, Location, and Type ¢}
. - % information on incident Clesrance g
g‘% i Signal Priority/Preemption 2
-)» 3 Signal Coordination C
3
&, §imand % Aiert N
I % ) Agencies Participating ¢
) Coordinate Timing Across Jurisclictions 3
.\w Transit Operators with Commornt Fare Media 1
Iﬁal ) Toll Operators with Comman Tags 0
@-‘-—- @% Information on Incident Severity, Location, and Type 0
E ) Agencies Shars Freeway Condition Information 0

Table 6-6: Number of Metropolitan Integration References in the Database (as of 15 February 2001}
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APPENDIX 2: LIST OF ACRONYMS

LIST OF ACRONYMS
ABBCS Ambassador Bridge Border Crossing System
ACC Adaptive Cruise Conwrol
ADIE Aggressive Driver Imaging and Enforcerent
ADMS Archived Data Management System
ADOT Arizona Deparunent of Transportation.
ADUS Archived Data User Service
AMWS Autcrnated Motorise Warning System
APTS Advanced Public Transportation Systerns
ARTIMIS Advanced Regional Traffic Interactve Management and Information Systems
ATIS Advanced Traveler Information System
AVI Autornatc Vehicle Identification
AVL Automated Vehicle Location
B/C Benefit/Cost
CAD Computer Aided Dispatch
CCS8 Collision Countermeasure Systerm
CCTV Closed Circut Television
CHS Conurolled Hazardons Substances
CcO Carbon Monoxide
CVISN Commercial Vehicle Information Systeras and Network
[oi%e} Carnmercial Vehicle Operations
DMS Dynarnic Message Signs
DOT Department of Transportation
EDL Electronic Data Tnterchange
E-PASS Express Pass
ESS Environmental Sensor Stations
| ETC Electronic Toll Collecdon
ETTM Electronic Toll and Traffic Management
FHWA Federal Highway Administradon
FOT Field Operational Test
Y Fiscal Year
HAR Highway Advisory Radio



HC

IFTA
IRP
ITBCS
ITS
ITS/CVO
VN

I

JPO

LRT
MMDI
Mw/DOT
MVEmT
NHTSA
NOg
OOCEA
Os/OW
PC

PDA
PTA
PuSHMe
RESCU
RWIS
SCOOT
SSR
SWIFT
TEA-Z1L
US. DOT
VICS
VMT
Wisa
WSDOT
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Hydrocarbon

Highway-Rail Intersections

International Fuel Tax Agreement

International Registration Plan

Intelligent Transportation Border Crossing Systern

Intelligent Transportation Systems

ITS for Comumercial Vehicles

In-Vehicle Navigation

In-Vehicle Signing

Joint Program Office

Light Rail Transit }

Metropolitan Model Deployment Initiative

Minnesota Department of Transportation

Million Vehicle-Kilometers of Travel

National Highway Traffic Safety Administration

Nitrous Oxide

QOrlando-Orange County Expressway Authority

Oversize/Overweight

Personal Cormnputer

Personal Digital Assistant

Personal Trave] Assistant

Puget Sound Help Me (Mayday System)

Remote Emergency Satellite Celtular Unit

Road Weather Information System

Split Cycle Offset Optimization Techniques

Single State Registration

Seattle Wide-area Information for Travelers

‘Transportation Equity Act for the 21st Century

Uhnited States Department of Transportation

Vehicle Information and Communication System
‘ehicle-Miles of Travel

‘Weather-related Ineelligent Speed Adapraton System

‘Washington State Deparument of Transportation
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STATEMENT OF ELWYN TINKLENBERG, COMMISSIONER, MINNESOTA DEPARTMENT
OF TRANSPORTATION

INTRODUCTION

Mr. Chairman and Members of the Committee, my name is Elwyn Tinklenberg.
I am Commissioner of the Minnesota Department of Transportation and Chair of
the Advanced Transportation Systems Subcommittee of the American Association of
State Highway and Transportation Officials (AASHTO). I am here today to testify
on behalf of AASHTO, and want to thank you for your leadership in holding this
oversight hearing to review the Nation’s progress in deploying intelligent transpor-
tation systems (ITS) for the benefit of the Nation’s travelers.

The Intermodal Transportation Efficiency Act of 1991 (ISTEA) and the Transpor-
tation Equity Act of 1996 (TEA-21) clearly established a national direction for the
transportation community to develop and employ new technology to modernize the
Nation’s transportation system, improve customer service, make it safer to use and
to improve the quality of life for the Nation.

I am pleased to report that based on our 10 years of effort the surface transpor-
tation community has responded, in ways never anticipated and to levels never ex-
pected. However, the transformation is not yet complete. The foundation has been
set and the best is yet to come. ITS has made pervasive inroads in many areas from
metropolitan to rural America, improving safety, weather and traveler information,
vehicle design and safety, driver protection and customer service. We have success-
fully begun transferring technology from NASA and the Defense Industries to the
transportation arena. New partnerships never before envisioned have become a way
of doing business for the public and private sector and we are establishing the need-
ed foundation for interoperability through a national architecture and nationally
consistent standards. And it is making it possible for government to operate dif-
ferently through new organizational arrangements, better consistency and effective-
ness of service, and stretching the use of the system.

Today we want to focus on what we have done, the benefits that have accrued
to the Nation, showcase what we believe to be a true surface transportation success
story, and offer some thoughts for the future.

THE NEED FOR INTELLIGENT TRANSPORTATION SYSTEMS TOOLS AND APPROACHES.

The 2000 Census reinforced, with regard to the transportation capacity, that this
country cannot rely solely on building new capacity to keep up with population
growth. The U.S. population grew by 32 million this last decade: California by 4.1
million, Texas by 3.8 million, Florida by 3 million, five Western and Southern States
by one million or more, and 14 additional States by from 500,000 to one million.

Vehicle miles of travel (VMT) have been growing twice as fast as our population.
We believe that the leveling off of VMT that we have seen over the past year is
not likely to continue very long into the future, and growth in VMT will resume.
Freight has been growing even faster than VMT. Freight is expected to more than
double in volume over the next 20 years, and it is anticipated that 82 percent of
those shipments will travel over the roads.

Over the last 40 years, the U.S. population grew by 100 million and is expected
to grow by an additional 100 million the next 40. From the 1960s through the
1990s, the United States built the 47,000-mile Interstate Highway System, and
more than 200,000 miles of additional arterials. This network provides the mobility
that has made the modern American economy possible. Our productivity and com-
petitiveness depend on it.

The strategy for the last forty years was to build the highways that were needed
for the prospering economy. However, most of that construction occurred during the
first half of the period. From 1956 to 1979 total highway system lane miles in-
creased by 1.1 million miles. From 1980 to 1999, the increase was less than one-
third of that—only 300,000 miles were added to the system. The fact that we have
congestion is not surprising.

There is a crisis of capacity—on the highways, on buses, in the air, and on trains.
What we need now is a vision of how to sustain and then enhance our mobility for
the next 40 years. And that vision must recognize that we need to use new tools
and technologies to improve safety, while adding needed new capacity.

Technology holds the promise of improving traffic throughput by 15 percent or
more in major urban corridors facing severe congestion. This includes, for example,
better traveler information through 511 systems, incident management to clear acci-
dents and assist stranded motorists, advanced traffic management centers, elec-
tronic toll systems and electronic clearance system for commercial trucking.
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Of course, increasing transit must also be part of the strategy to help add capacity
and reduce congestion. In 1999, transit ridership reached 9 billion for the first time
since 1960. That is good news for highway and State departments of transportation
have a stake in seeing it increase still more. Doubling transit ridership over the
next 10 years would be an ambitious goal. In some of the most transit-oriented re-
gions, that would increase transit’s share of trips to as much as 20 percent. In most
other areas, a doubling would mean increasing the percentage of trips made by tran-
sit from 2 percent to 5 percent. Increasing transit ridership is a vital part of the
solution, but investment in transit alone cannot solve the capacity problem. Overall,
doubling transit ridership would, at best, meet 10 percent of travel demand, leaving
a substantial gap in the capacity needs for the remainder of passenger trips and
all of freight.

Even if we can achieve the ambitious goal of meeting a total of 25 percent of de-
mand through increasing transit and through technology deployment and improved
operations, the remaining 75 percent realistically can only to be met by building ad-
ditional capacity. New capacity—to remove bottlenecks, improve intermodal connec-
tions and ease congestion—will be needed throughout the country. It will be needed
in areas in the Midwest and East with moderate population growth, but signifi-
cantly increased traffic. It will be absolutely essential in the areas of the South and
West facing rapid growth.

THE PROMISE OF TECHNOLOGY BEING FULFILLED

I am proud of what we have accomplished in my State of Minnesota. Minnesota
has a broad range of ITS technologies deployed, planned, or being tested and evalu-
ated. Let me mention a few:

¢ Statewide Road/Weather Information System (RWIS)—86 stations statewide
provide real-time pavement and atmospheric data and forecasts.

* 511—In November of this year wireless callers will be connected to the state-
wide road/weather information service. Future efforts will include transit and traffic
conditions.

¢ Statewide system of transportation operation and communication centers in-
cluding computer-assisted dispatching, mobile data terminals and automatic vehicle
location for the MN State patrol.

¢ Adaptive signal systems integrated with regional ramp metering in the Twin
Cities. The ramp metering systems have improved freeway travel time 22 percent,
reduced crashes by 24 percent, and improved freeway throughput by 14 percent.

¢ Automated scheduling of transit Federal technical assistance and special de-
ployment funding along with a skilled workforce and leadership in Minnesota
helped to shape the success we have achieved.

Since 1994, when the U.S. Department of Transportation (USDOT) ITS Joint Pro-
gram Office in conjunction with AASHTO and ITS America began tracking and eval-
uating the deployment of ITS technologies and documenting their benefits, a clear
pattern has begun to emerge.

As of the year 2000 for the seventy-five largest urban areas in the country the
following has occurred in deployment: twenty-four cities have a high level of inte-
grated ITS tools, 22 percent of freeway miles have real time data collection tech-
nologies, 73 percent of toll collection lanes have electronic toll collection capability,
31 percent of fixed route transit facilities have automatic vehicle location technology
and 49 percent of signalized intersections are under centralized or closed loop con-
trol.

The ITS technologies, tools and practices being deployed across the country have
seven major focus areas: Metropolitan, Rural, Transit, Commercial Vehicle Oper-
ations, Intelligent Vehicle Initiatives, Standards Development and Partnerships.
Metropolitan deployments have concentrated on freeway and arterial management,
incident and emergency response, electronic toll collection and payment, transit sys-
tem management, and regional multimodal traveler information. In the rural envi-
ronment deployments are focusing on crash prevention and security, emergency
services, travel and tourism services, traffic management, road weather information,
transit, and operations and maintenance. The transit initiatives include automatic
vehicle location and dispatching, security, and record keeping systems. The commer-
cial vehicle focus is on safety assurance, credential administration, electronic screen-
ing and operations. Intelligent vehicle initiatives dealing with driver assistance
services and employing improved technology in snow and ice control fleets and pub-
lic safety operations. We also put in place standards for the tools and software that
are needed and facilitated new public/private partnerships and public/public part-
nerships.
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Some Highlights of the Benefits of Deployments in Metropolitan Areas

¢ Some of the most impressive benefits of the ITS Program in the first generation
have been realized in the major metropolitan areas across the country. From arte-
rial and freeway management to emergency and incident response to electronic toll
collection to better traveler information these technology deployments are improving
safety, reducing trip delay/improving trip reliability, and reducing costs to the trans-
portation user.

¢ Dynamic message signs have been deployed in virtually all major metropolitan
areas to improve driver information on major freeways.

* Automated enforcement of traffic signals has reduced violations from 20 percent
to 75 percent.

« Adaptive Signal Controls have reduced traffic delay from 14 percent to 44 per-
cent, while reducing fuel consumption anywhere from 2 percent to 13 percent, and
reducing stops from 10 percent to 41 percent.

* Ramp metering has shown 15 percent to 50 percent reduction in crashes. Re-
cent studies have shown a 16 percent increase in throughput with an 8 percent to
60 percent increase in speeds on freeways.

« 360 agencies across the country have installed signal preemption systems for
emergency vehicles improving emergency response times to life threatening events.

¢ Incident management systems installed across the country are estimated to be
reducing travel delay from 95,000 to 2 million hours per year.

¢ Electronic Toll Collection systems like E-Zpass have reduced staffing at toll col-
lection booths by up to 43 percent, money handling by almost 10 percent, and toll
road maintenance cost by 15 percent. In addition, travelers have been able to adjust
their starting times by up to 20 percent. These systems are also contributing to the
reduction of Carbon Monoxide (8 percent), and Hydrocarbons (7 percent) in metro-
politan areas.

Some Highlights of the Benefits of ITS Deployments in Rural Areas

Rural activity has focused around improving emergency response/services, trav-
eler information, road/weather information, operations and management, and devel-
oping partnerships between State and local agencies.

Road/weather information systems have been implemented in almost half of the
States. The information is being used to better utilize snow and ice operations and
provide traveler information prior to and during winter operations.

New technologies are being used to allow improved tracking of snowplows and
technology to allow snowplow operators to see the road even in the worst of condi-
tions.

{-Iighway-rail grade crossings have been made safer through the use of new tech-
nologies.

95 percent of drivers equipped with Mayday/Onstar type systems reported feeling
more secure.

Some Highlights of the Benefits of ITS Deployments in Transit Systems

In continuing surveys of over 500 transit systems across the country we find de-
ployment of ITS technologies have focused on automatic vehicle location (AVL), op-
erations and scheduling software programs, automated dispatching, use of mobile
data terminals in buses, security systems within buses, and pre-trip passenger in-
formation. These transit systems are representative of both metropolitan and rural
systems.

AVL, a basic building block for ITS applications in for transit systems, is used
by dispatchers, vehicle operators, schedulers, planners, maintenance staff, super-
visors, and customers. It has been deployed in a variety of areas across the country.
Where deployed, AVL has improved in schedule adherence ranging from 12.5 per-
cent to 90 percent.

Customer complaints are reduced by up to 26 percent with the installation of com-
puter-assisted dispatch (CAD) and AVL systems. Silent Alarm systems have sup-
ported a 33 percent reduction in passenger assaults where deployed.

Software that assists scheduling, dispatching, record keeping and billing have re-
duced agency-operating costs by up to 8.5 percent per vehicle mile.

Some Highlights of the Benefits to Commercial Vehicle Operation

Three main technology areas are designed for commercial vehicle operations
(CVO) applications are safety information exchange, electronic screening and elec-
tronic credentialing.

As of 1999, 84 percent of the States were using Aspen, a software system that
facilitates recording and processing of inspection data and provides historical infor-
mation on the safety performance of motor carriers.
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Nearly 7000 motor carrier fleets nationwide are participating in such electronic
screening programs as Pre-Pass or NORPASS, which is saving operators significant
time in bypassing of inspection and weigh stations.

Some Highlights of the Intelligent Vehicle Initiative (IVI)

Research and development activities underway with industry are heavily focused
at the potential safety benefits of IVI.

Given that approximately one-third of fatalities are related to run-off-the-road and
one-fourth with intersections, the following activities will truly help reduce fatalities
in the future.

e Road Departure Crash Warning—An operational test for a system that can
warn a driver when they are about to drift off the road, or are traveling too fast
for an upcoming curve.

¢ Intersection Collision Avoidance System—The Intersection Collision Avoidance
System is designed to provide a driver with warnings of an impending crash or po-
tential hazards at intersections.

¢ “Rollover Stability Advisor” to address large truck rollovers.

¢ An operational test of large trucks equipped with a collision warning system
and an advanced braking system.

¢ An operational test of an infrastructure-assisted hazard warning system for
commercial vehicles.

¢ An operational test of a fleet of snowplows equipped with collision warning and
lateral guidance.

e Adaptive Cruise Control—Automatic “headway keeping” to maintain safe space
between vehicles and warn drivers if following too closely.

Some Highlights of ITS Standards Deployment

ITS standards are the means by which the agencies and industry ensure that the
tools and technologies being deployed are adaptable and interoperable over time.

We are pleased to report that the ITS standards development partnership with
the several organizations has been very successful. The Federal, State, local and pri-
vate sector partnership has:

¢ Developed over 50 key ITS standards.

« Balloted and approved by AASHTO 24 ITS standards and will be balloting an-
other 23 within the next 3 years.

¢ Supported training in the application of key ITS standards, encouraged State
departments of transportation to deploy ITS technologies using the new ITS stand-
ards, conducted case studies of the applications of ITS technologies to share with
others, and produced a series of guide documents to assist with the application of
the standards.

e Given special attention to the deployment of actuated signal systems, dynamic
message signs, traffic management center-to-center communications, incident man-
agement, and road weather information systems.

As widely understood in the computer and communications world, the technology
is changing so rapidly that standards developed today are soon obsolete or in great
need of revision and enhancement. Thus it is important that the partnerships with
FHWA, the Institute of Transportation Engineers (ITE), the National Electrical
Manufacturers Associations (NEMA) and others be maintained and that funding to
support the development and enhancement of standards for evolving technologies
continue.

PARTNERSHIPS CREATED THROUGH ITS RESEARCH AND DEPLOYMENT

One of the exciting benefits of the research, testing and deployment of new ITS
technologies has been the unique partnerships that have been formed over the last
10 years. Federal, State and local governments have found that ITS technologies
have created an environment in which new sharing opportunities can be realized.
Associations like ITS America, ITE, NEMA, American Public Works Association
(APWA), American Public Transportation Association (APTA), Association of Metro-
politan Planning Organizations (AMPO) and others have come together to ensure
consistent public agency and industry communication and development of guide-
lines, input to national directions, and provision of new services to the public. Exam-
ples include:

¢ Transportation operations and management centers are springing up all over
the country. These operations/communications centers feature unique partnerships
between State and local agencies, law enforcement and public safety agencies and
in some cases transit operations. The foundation of these partnerships is the need
for common information which is enabled by the shared technology tools needed by
all agencies, such as automatic vehicle location (AVL), CAD and joint operations in
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responding to incidents and emergencies and in providing traffic conditions report-
ing via the Internet through other means.

e National partnerships have been formed between AASHTO, ITS America,
APTA, AMPO, Cellular phone associations, FHWA and others to guide the uniform
deployment of the new national traveler information phone number 511.

« Jointly sponsored national and international conferences to share and advance
the State of the use of ITS technologies.

« Partnerships that have been formed to develop and maintain the standards that
provide the unifying operations between public and private sector partners.

e Numerous public/private partnerships have been implemented as ITS systems
and technologies have been researched and deployed throughout the country.

¢ Unique partnerships that have been formed between Federal and State agen-
cies, national associations and the higher education community to cooperatively pur-
sue ongoing research and testing of new technologies and educational programs to
mainstream ITS into use throughout the Nation.

A LOOK TO THE FUTURE

While much has been accomplished, the work is not done. The transportation com-
munity is now just beginning to realize the full potential of the ITS tools and tech-
nologies from the first 10 years of research, testing and deployment. These are truly
exciting times in technology deployment. ITS is worldwide in its scope, long-term
in its impact and commitment, and opening the opportunity for us to truly manage
and operate our transportation systems in concert and make the customer experi-
ence seamless. We have turned the corner and ITS has now become pervasive and
unseen in our society. The opportunities we face in the next generation of work in
ITS include:

¢ Integrating systems through ensuring that our standards are open, flexible and
easy to use. We must make sure that we do not build barriers to deployment of the
next generation of advanced systems.

e Creating partnership opportunities among public organizations at Federal,
State and local levels to ensure that we realize the full potential of ITS tools. ITS
requires that the public and private sectors cooperate at a level not previously re-
quired. This will require reform of rules affecting the relationship between govern-
ment and private sector providers.

¢ Institutionalizing an operations approach to managing our transportation sys-
tems. To optimize efficiency, organizations must now institutionalize these tools and
commit to providing services in ways that are customer focused.

¢ Continuing the Federal research and operational testing of the technologies that
are emerging for new and better ways of providing customer service and different
ways of doing the transportation business. We will need continued efforts on better
system integration tools, improved data collection and vehicle monitoring tech-
nologies, advanced transportation system management technologies, intelligent vehi-
cle initiatives—with a strong emphasis on crash avoidance, integrated user informa-
tion systems, and human factors.

¢ Continue strong Federal funding for educating and training a differently skilled
transportation professional and then integrating them into transportation organiza-
tions.

¢ Continue Federal support for continually monitoring and updating the scores of
technical standards as technology changes and as deployment experiences suggest
modifications to the standards.

¢ Focusing on achieving public awareness and political support to more clearly ar-
ticulate how ITS is contributing to safety and quality of life, while offering them
true choices in how their travel time is most productively spent.

¢ Recognizing that the traveler is truly a customer with varying individual re-
quirements. ITS can make it possible for the customer to expand their options and
pattern their transportation options to fit their life styles.

¢ Committing the necessary resources to deployment of ITS technologies by Fed-
eral, State and local governments and the private sector. This includes continuing
the special Federal funding for deployment.

¢ Simplifying ITS project approvals through possible changes to administrative
regulatory and statutory requirements.

We are at the end of the beginning. We must now finish the journey. We must
now reach to create integrated and market driven systems that cause us to work
together in new and different ways to improve the operation of our systems, and
to improve safety and our quality of life.
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STATEMENT OF LAWRENCE YERMACK, CHAIRMAN, BOARD OF DIRECTORS, INTELLIGENT
TRANSPORTATION SOCIETY OF AMERICA

INTRODUCTION AND BACKGROUND

Chairman Reid, Ranking Member Inhofe and Members of the Committee, thank
you for the opportunity to discuss the Intelligent Transportation Systems program
with you today—systems that are saving lives, time, and money, and improving the
quality of life for all Americans. My name is Lawrence Yermack; I am the Chairman
of the Board of the Intelligent Transportation Society of America (ITS America). ITS
America is a non-profit 501(c)(3) organization, with over 600 members, including
State departments of transportation, associations, non-profits, universities, and pri-
vate companies. These member organizations represent some 60,000 individuals in-
volved in intelligent transportation programs around the world. ITS America also
serves as a utilized Federal Advisory Committee to the U.S. Department of Trans-
portation, rendering programmatic advice to the U.S. DOT on issues of research, de-
velopment, and deployment of ITS technologies.

Since its founding in 1990, ITS America has been, and continues to be, the only
public-private partnership focused exclusively on fostering the use of advanced tech-
nologies in today’s surface transportation systems. ITS America first received mod-
est Federal funding under the Intermodal Surface Transportation Efficiency Act
(ISTEA) of 1991 (P.L. 102-240, Dec. 19, 1991). Since 1991, the national ITS pro-
gram has pursued research, technology development, and field-testing of ITS tech-
nologies, and has promoted the deployment of ITS applications.

In addition to serving as the volunteer Chairman of ITS America, I am the Presi-
dent of PB Farradyne, Parson Brinckerhoff’s intelligent transportation systems com-
pany, responsible for the financial management, technical oversight and operations
of the company. Over my career, I have worked in both the public and private sec-
tors and I have considerable professional experience in the fields of financial and
program management of toll systems, ITS and advanced toll technologies.

I am honored to appear before you today to discuss the progress we have made
in deploying intelligent transportation systems. My message to you today is this: the
significant investment that the Federal Government has made in ITS, along with
investments made by States and the private sector, have been well spent and have
delivered meaningful and significant benefits to the safety and mobility of the Amer-
ican people.

To illustrate this point, in my remarks I will address how ITS has been deployed
across the country, discuss the many benefits generated by deployment of ITS, and
finally touch on the future direction of ITS.

A FRAMEWORK FOR UNDERSTANDING ITS DEPLOYMENT

Since the inception of the ITS program in the early 1990s, government agencies—
at all levels—have come to realize the important benefits that ITS technologies can
provide. Proper investment in ITS can produce a safe, efficient, and environmental
friendly transportation system that provides mobility for all of its citizens.

The private sector also has come to realize the vast market opportunity that ITS
provides not only in the business-to-government and business-to-business market-
places, but also increasingly in the consumer marketplace. The ITS program has
laid the foundation for an explosion in consumer-oriented technologies.

What Has Been Deployed?

At the end of 2000, 55 of the 75 largest metropolitan areas had met the goal of
medium-to-high deployment of ITS. Here are a few of the significant milestones.

« Electronic toll collection has been installed on 73 percent of existing toll road
mileage.

¢ Centralized or closed loop control has been installed at 49 percent of signalized
intersections.

¢ Computer-aided dispatch has been installed in 67 percent of the emergency
management vehicles and 36 percent have in-vehicle route guidance.

¢ Electronic surveillance has been installed at 65 percent of the signalized inter-
section and 71 percent have emergency preemption.

¢ Traffic Management Centers have been established in two-thirds of the areas
monitoring freeway traffic and providing early notification of incidents.

Over 384 public transit systems nationwide have installed, or are installing, com-
ponents of ITS to provide the public with safer and more effective public transpor-
tation.

¢ Advanced communication systems have been installed at 213 transit agencies.

¢ Automatic vehicle location systems have been installed at 154 agencies.
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¢ Electronic payment systems have been installed at 108 transit agencies.
« Automatic passenger counters have been installed at 154 transit agencies.
¢ Automated Transit information is available 163 transit agencies.

¢ Computer-aided Dispatch systems are available at 152 agencies.

o Traffic signal priority is available at 55 agencies.

CONSUMER AUTOMOBILE PROGRAMS

Telematics devices (advanced in-vehicle communications technologies) allow for
automated crash identification, keyless entry, remote diagnostics, and a variety of
mobile commerce applications. According to a study by McKinsey & Company, the
telematics marketplace will likely generate up to $100 billion in sales in the United
States, Japan and Western Europe by 2010.

Onstar, one of more recognized telematics brand names, currently has 1.2 million
subscribers. Over 8 million navigation units have been deployed in automobiles
worldwide. The Federal ITS Program has been essential to the growth of this
emerging marketplace as well as to the development of other safety-enhancing ve-
hicular technologies.

The Light Vehicle Program of the Intelligent Vehicle Initiative is a crucial part
of this deployment. The program establishes minimum performance requirements
and standards, and fosters the development of cooperative systems, both vehicle-to-
vehicle and vehicle-to-infrastructure.

Examples of completed accomplishments are the NHTSA/Volpe analysis of For-
ward Collision and Roadway Departure countermeasures and the Field Trial of
Adaptive Cruise Control systems. Ongoing research projects include the Field Trial
of a Forward Collision Warning system and the establishment of the IVI Enabling
Research Consortium for joint public-private research. Key future efforts will in-
clude the Field Trial of an advanced Roadway Departure system and the identifica-
tion and design of cooperative systems for near-term deployment.

There are two significant means by which the IVI program has accelerated the
growth of in-vehicle electronic marketplace. As wireless and location technology has
progressed, there has been a concomitant increase in the ability of vehicle manufac-
turers to offer safety, information and entertainment features. IVI research is re-
vealing the safety effects associated with these systems and will determine the
availability of these features while the vehicle is in motion. Safety warning systems
based on IVI activities include deployed Adaptive Cruise Control with safety warn-
ings and first-generation Roadway Departure Warning systems (announced for de-
ployment).

COMMERCIAL VEHICLE PROGRAMS

The trucking industry has begun to adopt three ITS technologies in attempt to
enhance the safety, efficiency, and productivity of the movement of goods on Amer-
ica’s roads: transponders, Commercial Vehicle Information Systems and Networks
(CVISN), and Intelligent Vehicle technologies for heavy trucks.

Transponders have the ability to monitor drivers, vehicles and loads to ensure
safe, and efficient operations. For instance, transponders which have already been
approved for use by the U.S. Customs Service, allow a safety enforcement agency
such as the State Police, or State Motor Vehicle Department to input data related
to safety, taxes, permitting, driver identification and freight load information in a
single device. Use of this type of technology ensures the safe operation of all trucks,
including those domiciled outside our Nation’s borders, as they travel on U.S. roads,
while permitting the tariff agency to perform its functions as well. The goal is to
facilitate the deployment of a single multi-purpose transponder to handle functions
including toll payment, safety, credentialing, weigh in motion pre-clearance, and
other e-commerce applications. This is a rapid growth area and presently there are
30 States, which employ transponders for preclearing trucks through roadside in-
spection stations. The 13 Northeast states throughout the Interagency Group em-
ploy a single transponder known as EZPass for its electronic toll collection system
which boasts of over 6 million devices in use today. These types of transponders can
ultimately be used at the borders to record and monitor the entry of safe vehicles
and drivers into and throughout the country.

The second area of interest is credential administration. States and the motor car-
rier industry have collaborated to develop and deploy such programs consistent with
the Federal Commercial Vehicle Information Systems and Networks (CVISN) archi-
tecture.

Eight States have completed the initiation of a CVISN and 34 others are actively
in the process of completion. Results of testing have shown many positive results
including a 75 percent reduction in the current cost of credential administration for
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both the States and industry, with a $20 per process savings in fees (Kentucky esti-
mates based upon systems deployed in the State). Also a cost/benefit savings for
motor carriers ranging between 4:1 and 20:1, depending on carrier size (American
Trucking Associations Foundation Study), and reductions in State administrative
costs resulting in these programs being self sufficient in most States (study by the
National Governors Association).

The last area of potential benefits from technological deployments relates to the
Intelligent Vehicle Initiative for Heavy Trucks. This is an ongoing program spon-
sored by the U.S. DOT with partners from various private sector enterprises. The
benefits derived from front-end collision warning devices when coupled with the ac-
tion of the adaptive cruise control systems are potentially enormous. Field Oper-
ations Tests are underway to determine the exact extent of these expected savings,
not only in dollars, but also in lives saved. Other tests now underway include work
zone warnings, and rollover warning and protection devices.

WHAT HAVE WE ACHIEVED?

Four benefit areas and associated goals have been identified against which change
and progress can be measured. These goals provide the guideposts for fully realizing
the opportunities that ITS technology systems can provide in enhancing the oper-
ation of the Nation’s transportation systems, in improving the quality of life for all
citizens, and in increasing user satisfaction, whether for business or personal travel.

SAFETY BENEFITS

1S(i)me of the benefits that have been realized by using ITS to improve safety in-
clude:

¢ Automated enforcement of traffic signals has reduced violations 20 percent to
75 percent, leading to reductions in crashes and fatalities.

¢ Ramp metering has shown that these systems reduce crashes by 15 percent to
50 percent.

¢ Implementation of ITS results in smoother traffic flow and fewer stops, which
enhances safety by providing less speed variance and fewer opportunities for con-
flicts.

¢ Road Weather Information Systems, combining pavement condition and other
environmental sensors with driver advisories through Dynamic Message Signs
(DMS), have proven effective in lowering speeds and increasing safety during ad-
verse driving conditions.

¢ Provision of a silent alarm feature with an AVL system helps improve safety
of many transit systems around the country. In Denver, this feature decreased the
nuglber of passenger assaults per 100,000 passengers by 33 percent between 1992
and 1997.

EFFICIENCY BENEFITS

Some of the benefits that have been realized by using ITS to improve system effi-
ciency and economy include:

» Adaptive signal control has reduced delay from 14 to 44 percent.!

e Aggressive incident management programs have saved travelers in metropoli-
tan areas 100,000-2,000,000 hours per year.

* Ramp metering systems have produced 8 to 60 percent increases in speed (i.e.,
improved throughput) on freeways.

¢ Electronic toll collection can reduce the costs of plaza-related roadway mainte-
nance by 14 percent. A study of the Carquinez Bridge in California estimates a per-
son-time savings of nearly 80,000 hours (per year), more than $1 million in lost
time.

* Incident management has saved travelers in a metropolitan area $1-$45 million
per year, depending on the extent of the system.

* An electronic fare payment system in New Jersey has saved $2.7 million in re-
duced handling costs of fare media with increased revenues of 12 percent after auto-
mated fare collection implementation.

¢ Implementation of “next vehicle arriving” technology, AVL (automatic vehicle
location), and CAD (computer-aided dispatching) has added more certainty for many
transit riders in several cities. In the Denver Regional Transportation District, for
example, the number of passengers that arrived at stops late decreased by 21 per-

1Data on the benefits of ITS that are presented in this section and subsequent sections of
the White Paper were extracted from the ITS Benefits database, located at htip://
www.benefitcost.its.dot.gov |
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cent; in Portland, Oregon, the Tri-Met system achieved a 9.4 percent improvement
in on-time performance.

MOBILITY BENEFITS

Some of the benefits that have been realized by using ITS to improve users’ mobil-
ity in and access to the transportation system include:

¢ Advanced traveler information systems (ATIS) have improved the ability of in-
dividuals to manage their travel, improving the likelihood of choosing a departure
time, route, and mode of travel enabling them to arrive at or before desired arrival
time. ATIS users reduce late arrivals by 69 percent when compared to those who
don’t use ATIS.

¢ The Federal Communications Commission has allocated the “511” number for
the provision of traveler information. Data gathered by traffic management systems,
including accidents, road conditions, and alternative routes can be directly accessed
by drivers to empower drivers to make optimum route selection, to shorten travel
time, and to reduce the stress of congestion.

Smart card technology is simplifying the daily commute of more than 100,000
daily transit users in the Washington DC area. The New York City Metro Card sys-
tem is expected to save an estimated $70 million per year in fare evasion. Ventura
County California will save an estimated $90,000 by eliminating transfer slips.

Public transportation providers in rural areas can achieve cost efficiencies by in-
creasing ridership. The CAD system in Sweetwater County, Wyoming (which allows
same-day ride requests to be accepted) has contributed to a 3,000 passenger month-
ly increase while reducing operational expenses by 50 percent over a 5-year period
on a per passenger basis.

HOW HAS ITS PROMOTED A CLEANER ENVIRONMENT AND REDUCED ENERGY
CONSUMPTION?

Some of the benefits that have been realized by using ITS to mitigate the negative
community and lifestyle impacts of congestion, crashes, air quality, noise and other
factors include:

¢ Electronic Toll Collection in Florida has resulted in emissions reductions of 7.3
percent for CO, and 7.2 percent for HC with 40 percent ETC usage.

e Improvements to traffic signal control systems have reduced fuel consumption
between 2 percent and 13 percent.

¢ TransGuide in San Antonio, Texas reports estimated fuel consumption savings
of up to 2,600 gallons per major incident as a consequence of reduced congestion
during incident response and clearing.

¢ The development and use of better models and more robust data on environ-
mental impacts will provide more information on the extent to which ITS tech-
nologies positively affect the environment and how ITS can be used proactively to
address problems in nonattainment areas. The future goal is to save a minimum
of one billion gallons of gasoline each year and to reduce emissions at least in pro-
portion to these fuel savings through the use of ITS technologies.

WHAT ROLE HAS ITS AMERICA PLAYED IN DEPLOYMENT?

Since its inception in 1991 ITS America has served a pivotal role in the develop-
ment and deployment of ITS technologies and systems. In 1992 ITS America devel-
oped the first Program Plan which has served as the blueprint for ITS deployment
in the last decade. ITS America was instrumental in the development of the Na-
tional ITS Architecture and development of standards working closely with the
Standard Development Organizations. Today, ITS America continues to bring the
diverse interests of the ITS Community to the table to foster cooperative develop-
ment and deployment of these technologies. As rate of deployment increases, the
need for this cooperation between State, local, and Federal Government and the pri-
vate sector only increases. ITS America’s technical committees (which meet with
regularity) continue provide a forum for technical experts for the private sector, gov-
ernment, academia to reach consensus essential to the timely deployment of ITS
systems.

A VISION FOR THE FUTURE

In each of these areas, the integrated nature of ITS technologies and services pro-
motes opportunities (and presents challenges) for the institutional reform and re-
invention that is so critical to the next stage of the transportation service delivery
and infrastructure management.
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In the future, the initial investment in ITS infrastructure and in-vehicle tech-
nologies may be seen as the first wave of a technology revolution. The second wave
of the ITS technology revolution will be the integration of localized intelligent trans-
portation systems into larger and larger integrated networks of information. Com-
munications from vehicle-to-infrastructure and from infrastructure-to-vehicle will
become richer. Both the quality and quantity of data transmission will increase. And
as a result of network integration, not only will we see greater efficiencies in Amer-
{fa’s transportation system; we will see a fundamental shift in how America does

usiness.

For example, the mass adoption of personal computers in the 1970s and 1980s did
not significantly increase workplace productivity until these computers were
networked in the 1990s—and then the increased productivity was dramatic. Simi-
larly, while the initial investment in ITS has produced only modest gains in effi-
ciency, once these transportation information systems are widely deployed and
networked, then, we will enjoy dramatically increased efficiencies.

Development of an Integrated Network of Transportation Information

The future vision for surface transportation is based on information management
and availability, on connectivity, and on system control and optimization—in short,
the creation of an integrated national network of transportation information.

The information to be gathered and managed includes the physical State of the
infrastructure, how it is being used (real-time and historically), how it is being
maintained, and the environment, including relevant weather conditions. This infor-
mation network depends on forging new forms of stakeholder cooperation across all
sectors.

Seamless Travel for People. For the traveling public, an integrated network of
transportation information makes travel reasonable and convenient for all users, re-
gardless of age or physical disability. It means availability of static and real time
information on the availability and condition of components of the transportation
system that will allow choice of travel mode. It means full coordination between
transit, rail, highway, and arterial systems. It means eliminating missed connec-
tions and, through work-zone management, eliminating confusion during detours
and diversions.

Information will be available on all modes via web-based, radio and calls centers
and will include automobile and transit travel. Other information services will in-
clude online mapping and driving direction, en-route variable message signs and ki-
osks, and personal subscription services as well as real-time information for both
gre-trip planning and enroute modifications, covering the current and expected con-

itions.

Seamless Freight Movement. For the movement of freight, an integrated network
of transportation information means the availability of information that will facili-
tate shipments moving more efficiently from origin to destination both within and
across modes. It means real time information at points where shipments transfer
from one mode of transportation to another and cross-jurisdictional boundaries.
Shippers and customers will have better information on the location of cargo and
mobile assets throughout the trip. It means information will be exchanged more effi-
ciently to and among regulatory agencies.

Advanced Crash Avoidance Technologies

Advanced crash avoidance technologies will help to significantly reduce the num-
ber of vehicle crashes. Unprecedented levels of safety, mobility, and efficiency will
be made possible through the development, integration, and deployment of a new
generation of in-vehicle electronics and vehicle automation. These technologies also
aupport selective automated enforcement, including the determination of fitness to

rive.

In-Vehicle Electronics and Vehicle Automation. Four kinds of in-vehicle electronics
products will be available: information products, diagnostic/prognostic products,
driver assistance products, and active safety products. All will help drivers and vehi-
cles to perform better and more safely.

Driver Qualification and Automated Enforcement: Technology will be available to
assure that a driver/operator is appropriately licensed, unimpaired, and alert. Auto-
mated enforcement that is carefully applied and protective of personal privacy will
reduce crashes and encourage safe and responsible driving.

Automatic Crash Detection and Response

Getting emergency response teams to the scene of a crash or other injury-pro-
ducing incident as quickly as possible is critical to saving lives. ITS technology will
allow emergency response teams to receive timely notice of the incident and be effi-
ciently routed to the scene and then to the hospital. It means they will be aware
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of and able to convey the nature and degree of the injuries and thereby provide
timely medical care.

Traffic-sensitive route planning software will identify which EMS unit, among
those available and appropriate for the specific incident, can arrive at the accident
site in the shortest travel time. Route guidance software will efficiently direct the
unit to the scene, with the way cleared and the trip speeded by traffic signal pre-
emption and other traffic control mechanisms. At the scene, direct audio and video
communication with the trauma center will provide the EMS team with instructions
on immediate treatment.

Advanced Transportation Systems (encompassing multiple transportation modes)

Advanced transportation systems facilitate better management of the flow of vehi-
cles (automobiles, public transit vehicles, and trains) through the physical infra-
structure; better vehicle operator decisions based on the cooperative exchange of
data between vehicles and the infrastructure, and system automation.

Advanced Transportation Management Systems. Advanced transportation manage-
ment systems enable area-wide surveillance and detection, rapid acquisition of traf-
fic flow data, real-time evaluation of traffic flows, predictive capabilities regarding
near-term, real-time operational responses to traffic flow changes, and evaluation of
the operational responses to traffic flow changes.

Vehicle-Infrastructure Cooperation. An important foundation for effective transpor-
tation management is an exchange of information between equipped vehicles and
the infrastructure. The infrastructure may include instrumented roadways or wire-
less communications between vehicles and an information provider. Vehicles will re-
port on the rate at which traffic is flowing, the condition of the roads, weather con-
ditions, etc. The infrastructure-based system will analyze these data to create an
overall understanding of the roadway environment and report this back to vehicles
and their drivers/operators to use in planning travel.

Transportation Automation. Technologies will include automation of all or part of
the driving task for private cars, public transportation vehicles, and maintenance
vehicles through an intelligent physical infrastructure. The primary objective is to
increase capacity and flow. Research in infrastructure-vehicle automation will in-
clude automated rapid transit systems, precision docking of vehicles, dedicated lanes
for automated trucks, automatic guidance of snow removal and other maintenance
vehicles, and eventually, fully automated passenger vehicles.

Mobile Commerce. The same in-vehicle communication systems (or telematics)
which enable automated crash identification and vehicle-infrastructure cooperation
allows the automobile to become the point-of-purchase for consumer transactions.
Hotel reservations, shopping, and even stock transactions can be (and to an extent
are currently being) conducted through the use of telematics devices. The GPS and
other vehicle-identifying technologies inherent in ITS, will enable businesses to offer
consumers location-specific goods and services. The advent of mobile commerce will
beSpart of the fundamental shift in how Americans do business through the use of
ITS.

CONCLUSION

ITS research and deployment must continue to flourish within the foreseeable fu-
ture. ITS technologies are quickly becoming part of the fabric of design and oper-
ation of our Nation’s transportation system and hold the promise of continuing to
provide our citizens the most efficient, the safest and the most environmentally
sound transportation system in the world. We look forward in working with you to
design a continuing ITS program that will fulfill the drams of the American trav-
eling public and the private sector industry that will benefit from a vital ITS pro-
gram.

Thank you.
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Preface

This report presents the results of an update of a major nationwide data gathering effort to track the
deployment of the metropolitan Intelligent Transportation Systems (ITS) Infrastructure in the
largest metropolitan areas in the United States. In 1999, the U.S. Department of Transportation
(USDOT) published a report updating the 1997 baseline survey. This current report documents
results of a survey conducted in 2000 to update the 1999 results. Tracking deployment of ITS
infrastructure is an important element of ITS program assessment since implementation of ITS is an
indirect measure of effectiveness of the I'TS program. Information regarding deployment activities
provides feedback on progress of the program that can help stakeholders establish strategies for
continued market growth. Understanding the rate of ITS deployment in various metropolitan areas
can lead to insights regarding future program changes, redefinition of goals, or maintenance of
current program direction.

The methodology followed to complete this effort is based on the development of deployment
indicators designed to capture the most important functions provided by a particular ITS
infrastructure component. The nine components tracked include: Freeway Management, Incident
Management, Arterial Management, Transit Management, Electronic Fare Payment, Electronic
Toll Collection, Highway-Rail Intersections, Emergency Management, and Regional Multimodal
Traveler Information. In addition, indicators were developed to capture the level of integration of
these components.

Questions or comments concerning the material presented in this report are encouraged and can be
directed to:

Joseph L. Peters, Ph.D.

TS Joint Program Office

Federal Highway Administration (HOIT-1)
400 Seventh Street, SW

Washington, DC 20590

(202) 366-2202

E-mail: joe.peters@thwa.dot.gov
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Execative Summary

In Januvary 1996, former Secretary Peila set a goal of deploying the integrated metropolitan
Intelligent Transportation System (ITS) infrastructure in 75' of the nation's largest metropolitan
arsas by 2006:

"I'm setting a national goal: to build am intelligent transporiation infrastructure
gcross the United States to save time and lives, and imprave the quality of life for
Americans. I believe that what we do, we must measure . . . Let us set a very
tangible target that will focus our attention . . . I want 75 of our largest metropolitan
areas outfifted with a complete inteliigent transportation infrastructure in 10
years.™

-- Former Secretary Pefla, 1996

In order to track progress toward fulfillment of the former Secretary's goal for deployment, the
United States Department of Transportation {USDOT) Intelligent Transportation Systems (ITS)
Joint Program Office (JPO) developed the metropolitan 1TS deployment tracking methodology in
1997. This methodology tracks deployment of the nine components that make up the ITS
infrastructure: Freeway Management; Incident Management; Arterial Management; Emergency
Management; Transit Management; Electronic Toll Collection; Electronic Fare Payment; Highway-
Rail Intersections; and Regional Multimodal Traveler Information. Information is gathered through
a set of surveys distributed to the state and local agencies involved with these infrastructure
components. The surveys gather information on the extent of deployment of the infrastructure and
on the extent of integration between the agencies that operate the infrastructure. Deployment is
measured using a set of indicators tied to the major functions of each component. Integration is
measured by assessing the extent to which agencies share information and cooperate in operations
based on a set of defined links between the infrastructure components. The details of the
methodology sre explained elsewhere.

In FY97, the ITS JPO undertook a baseline survey of deployment in the nation's largest
metropolitan areas following the metropelitan ITS deployment tracking methodology and published
the results in a series of site reports and a nationwide summary report. During the summer and fall
of 1999, the ITS JPO undertook a new data collection effort for the purpose of updating the 1997
survey results. This was repeated in 2000. Individual site reports have been developed for each
metropolitan area surveyed. This report is a national summary of the FY2000 survey results.

! Since former Secretary Pefia's speech, the number of metropolitan areas that DOT will measure has been increased
from 75 to 78. However, to maintain reporting consistency across the 10-year goal period, this report considers only
the original 75 metropolitan areas.

? Bxcerpt of a speech delivered by former Secretary of Transportation Pefia at the Transportation Research Board in
Washington, DC on January 10, 1996.

? Additional Resources: "Measuring ITS Deployment and Integration”

hitp:/fwww itsdocs. thwa.dot.gov/jpodocsirepts _te/3dg01! pdf (also see: Electronic Document Number: 4372). U.S,
Department of Transportation, Joint Program Office for Intelligent Transportation Systems, 400 Seventh $t., SW
{(HVH-1), Washington, DC 20590, Phone: 202-366-95136, Fax: 202-366-3302, Welb: Tttpr/fwww.iis.dotgov.
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Deployment Summary Indicators

As will be seen in Section 2 of this report, the level of deployment of each of the ITS infrastructure
components is described by a number of indicators. These indicators have been chosen to serve as
estimators of the extent of technology deployment supporting critical functions. For each
component, one of these indicators has been designated to serve as a summary for the whote
component, allowing national results to be portrayed in a single graph. Figure 1 presents the
national summary indicators. The FY2000 results are compared to results from 1999 and 1997. In
addition, responders were asked to estimate deployment levels in the year 2005 as part of the 2000
survey and these projections are included in the figure. The indicators developed for deployment
tracking are surrogates that do not necessarily reflect the full breadth of deployment. Because
deployment goals have not been established, these indicators should not be read as a comparison of
what is deployed versus eventual deployment goals. Instead, they only reflect what is deployed
compared to full market saturation (i.e., the full deployment opportunity).

National
Summary Indicators*

Freeway miles coverad by an-call
service patrols

Arterial miles covered by on-call
service patrols

Signalized intersections under
centralized or closed loop controt

Tol collection lanes with Electronic
Toll Collection capahility

with Automatic Vehicle Location

Fixed-route buses aceepting
electronic fare paymant

Highway-rall intersections under
electronic surveillance

Emergency management vehicles
under Computer-Aided Dispatch

ULLILTL L0t 27

1o the public

}[}1997
i W 1598 s

0% 0% 20% 30% 40% 50% 60% 70% 80% %0%  100%

* Indicators are single surrogates that do not necessarily reflect the full breadth of ITS deployment activity.
** Deployment opportunity reflects potential totals that da not necessarily reflect actual need.

Figure 1 National Summary Indicators
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Integration Indicators

ITS integration is measured using 34 links that have been defined within the ITS infrastructure.
These links are both inter-component (e.g., the sharing of arterial and freeway traffic condition
information between freeway and arterial management agencies) and intra-component (e.g., the
sharing of traffic signal timing information between arterial management agencies). The measure
of integration is the simple calculation of the number of agencies that participate in integration
compared to the total number of agencies that possibly could. As with deployment, this measure
does not make a distinction between those agencies that should be linked and those that should not.
Figure 2 presents the national summary of integration results for the FY2000 survey.

2000 National Integration Links

I Regional Multimodal Traveler Information

@ @

4—@— Freeway 6 .9
Arterial C : Management 4®—> Transit
Management DA x .| Management
< O DI (16
1t 13 g [ £
[ { \B/
29
Electronic Electronic
Htghway~Ra|I Emergency Toll Fare Payment
i Mar Collection
i é é Y

Incident Management ‘

. Link present Q Link not present

Note: Shading indicates the value of the link. For example, & circle half-shaded equals 50%

Figure 2 National Integration Links
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Measuring Progress in Integrated Deployment

Deployment tracking data were used to develop a methodology for developing and tracking goals
for integrated deployment to support monitoring of progress toward the former Secretary's 10-year
goal, Deployment is measured using a set of threshold values for the major infrastructure
components. A metropolitan area is assigned a rating of low, medium, or high based on the number
of thresholds attained. Integration is measured by evaluating the existence of integration links
between a subset of the infrastructure--freeway management, arterial management, and transit
management. An integration rating of low, medium, and high is assigned and combined with the
deployment rating to produce a single overall rating for integrated deployment. Crossing a
threshold value for either deployment or integration means that a metropolitan area has made a
significant commitment to deploy and integrate the metropolitan ITS infrastructure. However, it
does not mean that deployment or integration is complete. The 10-year goal will be met if all of the
75 metropolitan areas are rated medium or above for integrated deployment. This methodology is
explained in detail in section 4. Figure 3 summarizes the level of deployment in 75 of the nation's
largest metropolitan areas for 1997, 1999, and 2000,

Progress in Integrated Metropolitan ITS
Deployment

@ Low
{1 Medium
W v

Number of Metropolitan Areas

1997 1999 2000

Year

Figure 3 Progress in Integrated Metropolitan ITS Deployment
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Intreduction
Background

in January 1996, former Secretary Pefia set a goal of deploying the integrated metropolitan
Intelligent Transportation System (ITS) infrastructure in 75" of the nation's largest metropolitan
areas by 2006:

"I'm setting a national goal: to build an intelligent transportation infrasiructure
across the United States to save time and lives, and improve the quality of life for
Americans. [ believe that what we do, we must measure . . . Let us set a very
tangible target that will focus our attention . . . [ want 73 of our largest metropolitan
areas oulfitted with a complete intelligent transportation infrastructure in 10
years."”

-~ Former Secretary Pefia, 1996

In order to track progress toward fulfillment of the former Secretary's goal for deployment, the
United States Department of Transportation (USDOT) Intelligent Transportation Systerns (ITS}
Joint Program Office (JPO) developed the metropolitan ITS deployment tracking methodology in
1997. This methodology tracks deployment of the nine components that make up the ITS
infrastructure: Freeway Management; Incident Management; Arterial Management; Emergency
Management; Transit Management; Electronic Toll Collection; Electronic Fare Payment; Highway-
Rail Intersections; and Regional Multimodal Traveler Information. Through a set of indicators tied
to the major functions of each component, the level of deployment is tracked for the nation's largest
metropolitan areas. In addition, the integration links between agencies operating the infrastructure
are also tracked. The details of the methodology are explained elsewhere. ®

In 1997, the ITS JPO published the results of the first nationwide survey of deployment in the
nation's 78 largest metropolitan areas using the metropolitan ITS deployment tracking
methodology. The results of this effort are documented elsewhere. In 1999, the ITS JPO
implemented a national survey effort designed to update the information collected in the 1997
survey. This report summarizes the results of the 2000 data collection effort. Information provided
in this report includes a comparison of 1997, 1999, and 2000 deployment for the metropolitan ITS
infrastructure cornponents mentioned earfier. In addition, this report compares levels of integration
of these components in 1999 against those measured in 2000. In the 2000 survey, agencies were
asked to estimate anticipated levels of deployment by 2005. Therefore, this report also includes a
comparison of 1997, 1999, 2000, and 2005 levels of deployment from a national perspective.

* Since former Secretary Pefia's speech, the number of metropolitan areas that DOT will measure has been increased
from 73 to 78. However, to maintain reporting consistency across the 10-year goal period, this report considers only
the original 75 metropolitan areas.

3 Excerpt of a speech delivered by former Secrctary of Transportation Pefia at the Transportation Research Board in
Washington, DC on January 10, 1996.

¢ Additional Resources: "Measuring ITS Deployment and Integration”

http://www.itsdocs fhwa.dot.gov/ipodocs/repts_te/3dg011.pdf (also see: Electronic Document Number: 4372). 1.8,
Department of Transportation, Joint Program Office for Intelligent Transportation Systems, 400 Seventh St., SW
(HVH-1), Washinglon, DC 205%0, Phone: 202-366-9536, Fax: 202-366-3302, Web: htip//www.its.dot.gov.



142

Approximately two thousand survey forms were distributed in these areas with an overall response
rate of 81% in 1997, 84% in 1999, and 90% in 2000.

National Summary Indicators

Several deployment indicators have been developed for each component. However, a single
indicator has been selected for the purpose of summarizing the level of deployment for a particular
component. The summary indicators are expressed as a percentage; however, because deployment
goals have yet to be established, these indicators should not be read as a comparison of what is
deployed versus eventual deployment goals. Instead, they only reflect what is deployed compared
to full market saturation (i.e., opportunity for deployment). The indicators are surrogates that do
not necessarily reflect the full breadth of metropolitan ITS deployment. Figure 4 portrays the
summary indicators developed from the 1997, 1999, and the 2000 survey. (The 2000 survey asked
for estimated 2005 levels of deployment.)

National
Summary Indicators*

Freeway miles with real-time traffic
data collection technologies

Freeway miles covered by an-call
service patrols

Arterial miles covered by on-call
service patrols

Signalized intersections under
centralized or closed foop controf

Toli collection lanes with Electronic
Tol Collection capability
Fixed-route transit vehicles equipped
with Automnatic Vehicle Lovation

Fixed-route buses accepting
electronic fare payment

Highway-rail intersactions under
electronic surveifance

Emergency management vehicles
under Computer-Aided Digpatch

Freeway conditions disseminated
to the public

1 T 1
F— 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
[ R
& 2000
73 2008

* Indicators are single surrogates that do not necessarily reflect the full breadth of [TS deployment activity.
** Deployment opportunity reflects potential totals that do nat necessarily reflect actual need.

Figure 4 National Summary Indicators
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Figure 5 portrays the national summary indicators for integration. As with the component
indicators, definitions for inter- and intra~component integration were developed for each
component. Indicators derived from these definitions were also produced for each component. A
total of 34 individual integration indicators were specified and are portrayed in the third figure,
which follows. Each integration indicator has been assigned a number and an origin/destination
path from one ITS infrastructure component to another. For example, the number “10” identifies
the integration of information from the Freeway Management component to the Regional
Multimodal Traveler Information component.

2000 National Integration Links

1 Regional Multimodal Traveier Information

A
2
N 1 ? ﬂ
MW Freeway . .
S Arterial =y Management .
C“{; Management [f 2 —l Transit
) 3 X A
> | > T8
R S
:] »
? ( 17> 0 20
Electroni @
ectronic .
Electronic
Highway-Rait Emergency Toll 19}~
1 " . ! Collection Fare Payment
N ®F
D 9%e |
Incident Management .
A

ol
C Link present K) Link not present

Note: Shading indicates the value of the fink. For example, a circle half-shaded equals 50%
Figure 5 National Integration Links

Organization of Report

This report is divided into five parts: Executive Summary; Introduction; ITS Infrastructure
Component Description and FY2000 Survey Results; 1TS Infrastructure Integration Indicator
Description and FY2000 Survey Results; and Deployment Goal Setting.
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ITS Infrastructure Component Description and FY2000 Survey Results

This section presents deployment-tracking indicators for each of the nine metropolitan ITS
components. The following information is provided for each component:

1. A description of the basic functions performed by each component.

2. Data gathering results for each indicator displayed in a set of graphs. The horizontal bar
graph that portrays results is expressed as a percent of deployment opportunity achieved for
each indicator. The deployment opportunity reflects the total potential deployment and
does not necessarily reflect actual need. For example, freeway management indicators are
compared to a deployment opportunity consisting of the entire freeway system and are not
corrected for any assessment of how local conditions might limit the scope of deployment to
a portion of the freeway system. These indicators are single surrogates that do not
necessarily reflect the full breadth of ITS deployment activity. Where possible, FY2000
results are compared to FY1997, FY 1999, and estimates for FY2005. In some cases, a
decrease in deployment or integration over time occurs. This may be due to difference in
reporting from year to year, agencies responding one year and not the other, or an actual
decrease in the level of deployment

3. Additional survey results are used to evaluate the extent that individual metropolitan areas
have adopted technologies. This information is displayed in graphs that show the number
of metropolitan areas reporting the presence of a particular technology that supports a
component. In many cases, metropolitan areas have more than one of these technologies.
As with the indicators, FY2000 results are compared to FY 1997 results, FY1999 results,
and 2005 estimates.
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Freeway Management
Freeway Management Functions
Freeway Management provides the following traffic management functions:

1. Capability to monitor traffic conditions on the freeway system in real-time (i.e., traffic
surveillance).

2. Capability to implement appropriate traffic control and management strategies (such as
ramp metering and lane control) in response to recurring or non-recurring flow impediments
(i.e., traffic control).

3. Capability to provide critical information to travelers through infrastructure-based
dissemination methods such as Variable Message Signs (VMS), Highway Advisory Radio
(HAR), or In-Vehicle Signing (IVS) (i.e., information display).

The Freeway Management component indicators are shown in Figure 6.

National
Freeway Management*

Freeway miles with real-time traffic
data collection technalogies

Ramps controlled by ramp meter or miles
urder lane control (1997 anly)

Ramps controfied by ramp meters
(1999, 2000, and 2005)

Miles controiled by lane controt
(1999, 2000, and 2005}

Miles covered by Variable Message Signs, W7A: 22%
Highway Advisory Radio, or In-Vehicle N/A
Signing {1997 only} NiA

Miles covered by Variable Message
Signs {1899, 2000, and 2005)

Miles covered by Highway Advisory
Radio {1889, 2000, and 2005}

Miles covered by In-Vehicle '\é’n/A“
Signing (1999 only) wﬁ

1 [ T T | T T T ] 1
0%  10% 20% 30% 40% 50% 6B0% T0% 80% 90% 100%

3 1997
= 1999

Percent Deployment Opportunity™*

* indicators are single that do not r ity reflect the full breadth of ITS deployment activity.
** Deployment opportunity reflects potential totals that da not necessarily reflect actual need.

Figure 6 Freeway Management Components
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Traffic Surveillance

Figure 7 contains the number of metropolitan areas that use various surveillance technologies.
Some metropolitan areas use more than one technology. The most frequently used electronic
surveillance technology is loop detectors, although radar detectors and video image detectors show
the greatest projected growth.

Loop Detectors

Radar Detectors

Video Image Detectors

Acoustic Detectors

E 133; 50 60 70
f# 2000 Number of Metropolitan Areas

2005

Figure 7 Surveillance Technologies
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Traffic Control

Traffic condition data are analyzed to identify the cause of a flow impediment and to formulate an
appropriate response in real-time. Traffic control devices, such as ramp meters or lane control
devices, may be applied to provide a better balance between freeway travel demand and capacity
during congested conditions.

Figure 8 contains the number of metropolitan areas that use lane control or ramp metering, the type

of ramp meter control used, and the number of metropolitan areas that have ramp meter preemption
for emergency vehicles and priority for transit vehicles.

Ramp Meters

Ramp meters under
centralized control

Ramp meters under
isolated control

Lane Control

Ramp meters with
transit priority

Ramp meters with emergency
preemption
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Figure 8 Traffic Control Devices
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Information Display

Information may be provided to travelers through roadside traveler information devices such as
VMS, HAR, and IVS.

Figure 9 contains a summary of the number of metropolitan areas reporting the use of information
display technologies. The most frequently used technology is VMS, followed by HAR. No
metropolitan area reports using IVS.

Variable Message Signs

Highway Advisory Radio

Number of Metropolitan Areas
2005

Figure 9 Information Dissemination
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Incident Management
Incident Management Functions
Incident Management provides the following traffic management functions in real-time:

1. Capability to detect incidents on the freeway and arterial roadway system (i.e., incident

detection).

2. Capability to verify incidents on the freeway and arterial roadway system (i.e., incident
verification).

3. Capability to respond to incidents on the freeway and arterial roadway system (i.e., incident
response).

The Freeway and Arterial Incident Management component indicators are shown in Figure 10.

National
Freeway and Arterial incident Management*

Freeway miles under incident
detection algorithms

Freeway miles under free cell
phone call to a dedicated number

Freeway miles covered by
surveillance cameras

Freeway miles covered by on-call
service patrols

Arterial miles under incident
detection algorithms

Arterial miles under free cell phone
call to a dedicated number

Arterial miles covered by
surveillance cameras

Arterial miles covered by on-call
service patrols

T 1 1 T T 1 T T T
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| @ 2000 | Percent Deployment Opportunity™*

L7220 |

* indicators are single surrogates that do not necessarily reflect the fuil breadth of ITS deployment activity.
** Deployment opportunity reflects potential totals that do not necessarily reflect actual need.

Figure 10 Freeway and Arterial Incident Management
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Incident Detection

Monitoring of freeway conditions for the purpose of incident management is usually integrated
with Freeway Management, with notification of the presence of an incident provided to the Incident
Management component.

Figure 11 contains the number of metropolitan areas that use various incident detection methods.
Use of free cellular phone calls to a dedicated number is the most commonly used method.
Incident detection algorithms are also used in freeways and arterials.

Free cell phone call to a
dedicated number (Freeways) |

Free cell phone callto a
dedicated number (Arterials)

Incident detection algorithms
on freeways

Incident detection algorithms
on arterials

50 60 70

Number of Metropolitan Areas

Figure 11 Incident Detection
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Incident Verification
Incident verification is typically accomplished through observation by cameras.

Figure 12 contains the number of metropolitan areas that use surveillance cameras for incident
verification on arterials and freeways.

Surveillance cameras on

freeways

Surveillance cameras on
arterials

1997
W 1099
2000 Number of Metropolitan Areas

2005

N,

Figure 12 Incident Verification

Incident Response

Roadways are cleared and flow restored as rapidly as possible, minimizing frustration and delay to
travelers while at the same time meeting the requirements and responsibilities of the agencies
involved.
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Figure 13 contains the number of metropolitan areas that use various incident response methods in
freeways. More than half of the metropolitan areas reporting use publicly operated service patrols.

Publicly operated
service patrols

Privately operated
service patrols
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Figure 13 Incident Response on Freeways

Figure 14 contains the number of metropolitan areas that use various incident response methods in
arterials. Although not widely deployed, the most commonly used method is the use of publicly

operated service patrols.
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Figure 14 Incident Response on Arterials
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Arterial Management

Arterial Management Functions
Arterial Management provides for the following traffic management functions:

1. Capability to monitor traffic flow conditions on arterials in real-time (i.e., traffic

surveillance).
2. Capability to implement traffic signal timing patterns that are responsive to traffic flow

conditions (i.e., traffic control).
3. Capability to provide critical information to travelers through infrastructure-based

dissemination methods such as VMS, HAR, or IVS (i.e., information display).

The Arterial Management component indicators are shown in Figure 15.

National
Arterial Management”

Arterial miles covered by electronic |
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Signalized intersections covered by
electronic surveillance (1999, 2000 and
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Slgnalized intersections under
centralized or closed loop control

Arterial miles covered by Variable Message [} 1%
Signs, Highway Advisory Radio, or In-Vehicle R};ﬁ
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* Indicators are single surrogates that do not necessarily reflect the full breadth of ITS deployment activity.
** Deployment opportunity reflects potential totals that do not necessarily reflect actual need,

Figure 15 Arterial Management
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Traffic Surveillance

Traffic signal control may incorporate peripheral elements that are not essential to the task of traffic
control per se, but which may enhance overall traffic management capabilities in an area. These
elements could include CCTV surveillance, motorist information and/or traveler information
components, a database management system to support analysis and development of management
strategies, and data exchange with other traffic management systems including freeway
management and incident management.

Figure 16 contains the number of metropolitan areas that use electronic surveillance on arterials.
More than half of the metropolitan areas reporting have signalized arterial miles with electronic
surveillance for monitoring traffic flow.

K

Signalized arterial with  [wa

electronic surveillance |

Signalized intersections with
electronic surveifiance

Number of Metropolitan Areas

Figure 16 Traffic Surveillance

Traffic Control

Arterial Management is responsible for the coordinated control of traffic signals along urban
arterials, networks, and the CBD. Arterial Management provides the capability to adjust the
amount of green time for each street and coordinate operation between each signal in response to
changes in demand patterns. Traffic signal timing patterns may be executed in response to pre-
established "time of day” or "special event" plans, based on historical traffic conditions, or may be
executed in response to real-time traffic conditions using "traffic-adaptive” algorithms.
Coordination can be implemented through a number of techniques including time-based and
hard-wired intercommection methods. Coordination of traffic signals across agencies requires
development of data sharing and traffic signal control agreements. Therefore, a critical
institutional component of Arterial Management is the establishment of formal or informal
arrangements to share traffic control information as well as actual control of traffic signal
operation across jurisdictions.
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Figure 17 contains a summary of metropolitan areas that use various control technologies. All
of the metropolitan areas that have responded report signalized arterial miles under centralized or
closed loop control. The majority of the metropolitan areas reporting use closed loop control.
More metropolitan areas have reported signals with preemption for emergency vehicles than
priority for transit vehicles.
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Figure 17 Traffic Control
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Information Display

Information may be provided to travelers through roadside traveler information devices such as
VMS and HAR.

Figure 18 contains a summary of metropolitan areas that use various display technologies. VMS is
the method used most often.
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Figure 18 Information Dissemination
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Electronic Toll Collection
Electronic Toll Collection Functions
Electronic Toll Collection (ETC) provides for the following traffic management function:

Automatically collect toll revenue through the application of in-vehicle, roadside, and
communication technologies 1o process toll payment transactions (i.e,, electronically collect tolls).

The Electronic Toll Collection component indicators are shown in Figure 19.

National
Electronic Toll Collection*

Toll collection lanes with Electronic
Toll Collection capability

Toll Collection capability (1999,
2000, and 2005 only)
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* Indicators are single surrogates that do not necessarily reflect the full breadth of ITS deployment activity.
** Deployment opportunity reflects potential totals that do not necessarily reflect actual need.

Figure 19 Electronic Toll Collection
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Figure 20 contains the number of metropolitan areas that have toll collection lanes with ETC
capability.

Lanes with Electronic Toll
Collection capability
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Pigure 20 Lanes with ETC Capability
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Electronic Fare Payment
Electronic Fare Payment Functions
Electronic Fare Payment (EFP) provides for the following fare payment functions:

1. Capability to pay public transit fares on fixed-route bus and light-rail transit vehicles using
EFP media.

2. Capability to pay public transit fares at heavy-rail transit stations using EFP media.

Electronic Fare Payment Component Indicators

The Electronic Fare Payment component indicators are shown in Figure 21.

National
Electronic Fare Payment*

Fixed-Route buses accepting
electronic fare payment

Rail transit stations accepting
electronic fare payment
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** Deployment opportunity reflects potential totals that do not necessarily reflect actual need.

Figure 21 Electrenic Fare Payment
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Figure 22 contains the number of metropolitan areas that use EFP media for fixed-route bus
services. Only five metropolitan areas use smart cards.

Fixed-route transit vehicles that
accept Electronic Fare Payment

Magnetic Stripe Cards

Smart Cards
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Figure 22 Vehicles with EFP

Figure 23 contains the number of metropolitan areas that use EFP for heavy-rail.
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Figure 23 Rail Stations with EFP
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Transit Management
Transit Management Functions
Transit Management provides for the following functions:

1. Capability to monitor the location of transit vehicles to support schedule management and
emergency response (1.¢., Automatic Vehicle Location [AVL]).

2. Capability to monitor maintenance status of the transit vehicle fleet (i.e., vehicle
maintenance monitoring).

3. Capability to provide demand responsive flexible routing and scheduling of transit vehicles
(i.e., paratransit managerent).

4. Capability to provide real-time, accurate transit information to travelers (i.e., information
display).

The Transit Management component indicators are shown in Figure 24.
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** Deployment opportunity reflects potential totals that do not necessarily reflect actual nesd.

Figure 24 Transit Management
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Automatic Vehicle Location

Transit Management supports management of the transit fleet by electronically monitoring vehicle
locations in real-time. Transit vehicles equipped with AVL technology provide the basis for
vehicle tracking. Information on the current location of a transit vehicle is transmitted to a
centralized dispatcher who then compares the actual location with the scheduled location.
Depending on the variance between the actual and scheduled locations, actions may be taken to
improve schedule adherence and to transfer information to travelers. This also supports emergency
response by providing real-time information on vehicle locations in emergency situations.

Vehicle Maintenance Monitoring

Transit Management includes electronic monitoring of vehicle performance parameters using in-
vehicle sensors. This involves monitoring of usage statistics such as mileage and status of routine
scheduled maintenance. In addition, this permits automatic monitoring of vehicle conditions
including key parameters such as oil and fuels levels and tire pressure.

Paratransit Vehicle Dispatching

The use of AVL also supports advanced demand-responsive computer-aided routing and
scheduling. Transit dispatchers can combine real-time information on vehicle location and status
with advanced CAD systems 1o provide optimal vehicle assignment and routing to meet non-
recurring public transportation demand.

Figure 25 contains the number of metropolitan areas reporting the use of AVL on fixed-route
services, the use of electronic vehicle maintenance monitoring systems, and the use of a CAD
system for demand-responsive vehicle dispatching.

Demand responsive vehicles
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Figure 25 Transit Management Technologies
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Highway-Rail Intersection

Highway-Rail Intersection (HRI) Functions

Highway-Rail Intersection provides for the following function:

Electronically monitor Highway-Rail Intersections to: (a) coordinate rail movements with the
traffic control signal systems, (b) provide travelers with advanced warning of crossing closures, and

(c) improve and automate warnings at highway-rail intersections.

The Highway-Rail Intersection component indicator is shown in Figure 26.
National
Highway-Rail Intersections*

Highway-Rail Intersections under
electronic surveiliance
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Figure 26 Highway-Rail Intersection

Electronic Surveillance

The at-grade highway-rail intersection is a special form of roadway intersection where a roadway
and one or more railroad tracks intersect. Ata Highway-Rail Intersection, the right-of-way is
shared between railroad vehicles and roadway vehicles, with railroad vehicles typically being given
reference. Railroad trains, which travel at high speeds and can take up to a mile or more to stop,
pose special challenges. As a result, automated systems are now becoming available that allow the
deployment of safety systems to adequately warn drivers of crossing hazards.

The Highway-Rail Intersection component involves electronic surveillance of grade crossings to
detect vehicles within the crossing area, either through video or other means such as loop detectors.
This may eventually support real-time information on train position and estimated time of arrival at
a crossing and interactive coordination between roadway traffic control centers and train control
centers,
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Figure 27 contains the number of metropolitan areas reporting the use of video and other than video
surveillance as well as electronic traffic vielator devices. The purpose of the latter is to enforce
crossing restrictions by identifying violators.
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Figure 27 HRI Surveillance
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Emergency Management
Emergency Management Functions
Emergency Management provides the following capabilities:

1. Capability to operate public sector emergency vehicles under CAD,
2. Capability to provide public sector emergency vehicles with in-vehicle route guidance
capability.

The Emergency Management component indicators are shown in Figure 28.
National
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Figure 28 Emergency Management
Computer-Aided Dispatch
Emergency vehicle fleet management utilizes AVL equipment to provide CAD of vehicles.
Through the use of real-time information on vehicle location and status, emergency service
dispatchers can make optimal assignment of vehicles to incidents.

Route Guidance

The installation of route guidance equipment in emergency service vehicles provides improved
directional information for drivers and improves responsiveness of emergerncy services.
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Figure 29 contains the number of metropolitan areas with emergency management vehicles
dispatch and guidance technologies.
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Figure 29 EMS Vehicles Technologies
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Regional Multimodal Traveler Information
Regional Multimodal Traveler Information (RMTI) Functions
Regional Multimodal Traveler Information provides for the following capabilities:

1. Collect current, comprehensive, and accurate roadway and transit performance data for the
metropolitan area.

2. Provide traveler information to the public via a range of communication techniques
{broadcast radio, FM subcarrier, the Internet, cable TV) for presentation on a range of
devices (home/office computers, television, pagers, personal digital assistants, kiosks, radio)
(i.e., media).

3, Provide multimodal information to the traveler to support mode decision-making.

The Regional Multimodal Traveler Information component indicators are shown in Figure 30.
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Figure 30 Regional Multimodal Traveler Information

Geographic Coverage of Traveler Information

The Regional Multimodal Traveler Information component of the metropolitan ITS infrastructure
receives roadway and transit system surveillance and detection data from a variety of sources
provided by both public and private sector entities. It has the capability to combine data from
different sources, package the data nto various formats, and provide the information to a variety of
distribution channels.
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Media Employed

Agencies or organizations use many methods to disseminate traveler information to the public.
Indicator calculations are based on a deployment opportunity of eight media: dedicated cable TV,
telephone systems, web sites, pagers, interactive TV, kiosks, e-mail, and in-vehicle navigation.

Media Displaying Information on More Than One Transportation Mode
Traveler information on more than one transportation mode may be displayed on a single medium.

For example: Transit schedules and fares as well as freeway travel times, speeds, or conditions may
be displayed on a Web site.
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I'TS Infrastructure Integration Indicator Description and FY2000 Survey Results

A critical aspect of ITS that provides much of its capability is the integration of individual
components to form a unified regional traffic control system. Individual ITS components routinely
collect information that is used for purposes internal to that component. For example, the Arterial
Management component monitors arterial conditions to revise signal timing and to convey these
conditions to travelers through such technologies as VMS and HAR. Agencies operating other ITS
components can make use of this information in formulating control strategies. For example,
Transit Management agencies may alter routes and schedules based on real-time information on
arterial traffic conditions, and Freeway Management agencies may alter ramp metering or diversion
recommendations based on the same information.

As with the component indicators, definitions for inter- and intra-component integration were
developed for each component, and indicators, derived from these definitions, were produced for
each. A total of 34 individual integration links were specified and are portrayed in Figure 31. Each
integration link has been assigned a number and an origin/destination path from one ITS
infrastructure component to another. Both inter- and intra-agency links are considered. For
example, the number “10” identifies the integration of information from the Freeway Management
component to the Regional Multimodal Traveler Information component. The transfer of
information between traffic signal agencies is identified by link "26" that has Arterial Management
as both the origin and the destination. This labeling convention is used throughout the main body
of this report (Note: Four of the 32 numbered indicators have "a" and "b" indicators, making the
total 34.)
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Figure 31 Integration Links
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The measurement of integration associated with each of the links is agency-based. The calculation
is simple and 1is an expression of the number of agencies that share data divided by the total number
of agencies that possibly could. Therefore, for each of the integration links, a percentage
integration score, ranging from zero to one hundred, is assigned. As with the deployment
indicators, this rating system is based on the maximum possible integration without consideration
of whether it is needed in every case.

In order to make the discussion of individual links clearer, links have been grouped into four broad
categories: (1) Traffic Management Integration, (2) Traveler Information Integration, (3) Transit
Management Integration, and {4) Emergency Management Integration. The integration rating is
indicated by the shading in the circles associated with each link in Figures 32 to 35.
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Traffic Management Integration

Traffic Management Integration enables the implementation of coordinated traffic management
strategies among operating agencies responsible for Freeway Management, Incident Management,
and Arterial Management within a metropolitan area. Key characteristics of Traffic Management

Integration include the following:
1. Collection of real-time traffic and incident data on the freeway and arterial street network.

. Coordination of management actions in response to changes in traffic flow.
3. Collaboration among operating agencies to optirnize the strategies available to improve

traffic flow.

Figure 32 presents an overview of the integration links that define Traffic Management Integration.
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Figure 32 Traffic Management Integration Links
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each link.
Table 1 Traffic Management Integration Links
Link | From/To Description Survey Response .
2 | Arterial Management Freeway Management Traffic condition information is
to Freeway Center monitors arterial | sent from 57 of the 396 (14%)
Management travel times, speeds, and | Arterial Management agencies
conditions using data to a Freeway Management
provided from Arterial agency.
Management to adjust
ramp meter timing, lane
control or HAR in
response to changes in
real-time conditions on a
parallel arterial.
4 | Arterial Management | Incident Management Traffic condition information is

to Incident

monitors real-time

sent from 61 of the 396 (15%)

type information
collected by Incident
Management to adjust
traffic signal timing or
provide information to
travelers in response to
incident management
activities.

Management arterial travel times, Arterial Management agencies
speeds, and conditions to an Incident Management
using data provided agency.
from Arterial
Management to detect
arterial incidents and
manage incident
response activities.

5 | Incident Management | Arterial Management Incident severity, location, and
to Arterial monitors incident type data are sent from 34 of the

Management severity, location, and 105 (32%) Incident

Management agencies to an
Arterial Management agency,
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Link | From/Te Descriptien Survey Resp
8 Incident Management | Incident severity, Incident severity, Jocation, and

to Freeway location, and type data | type data are sent from 39 of the

Management collected by Incident 105 (37%) Incident
Management are Management agenciestoa
monitored by Freeway Freeway Management agency.
Management for the
purpose of adjusting
ramp meter timing, lane
control or HAR
messages in response to
freeway or arterial
incidents.

11 | Freeway Management | Freeway travel time, Freeway travel time, speeds,
1o Arterial speeds, and conditions and condition data are sent from
Management data collected by 33 of the 105 (31%) Freeway

Freeway Management Management agencies to a
are used by Arterial Arterial Management agency.
Management to adjust

arterial traffic signal

timing or arterial VMS

messages in response o

changing freeway

conditions,

13 | Freeway Management | Incident Management Freeway travel time, speeds,
to Incident monitors freeway travel | and condition data are sent from
Management time, speed, and 21 of the 105 (20%) Freeway

condition data collected | Management agencies to an
by Freeway Incident Management agency.
Management to detect
incidents or manage
incident response.
15b | Transit Management to | Transit vehicles Transit vehicle probe data is
Freeway Management | equipped as probes are | sent from 4 of the 220 (2%)
(transit vehicles monitored by Freeway Transit Management agencies
equipped as probes) Management to o a Freeway Management
determine freeway travel | agency.
speeds or travel times.
16b | Transit Management to | Transit vehicles Transit vehicle probe data is

Arterial Management
(transit vehicles
equipped as probes)

equipped as probes are
monitored by Arterial
Management to
determine arterial speeds
or travel times.

sent from 5 of the 220 (2%)
Transit Management agencies
to an Arterial Management
agency.
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Link | From/To Description Survey Resp

17 | Electronic Toll Vehicles equipped with | ETC-equipped vehicles are used
Collection to Freeway | ETC tags are monitored | as probes by 6 of the 105 (6%)
Management (ETC- by Freeway Freeway Management agencies.
equipped vehicles as Management to
probes) determine freeway travel

speeds or travel times.

18 | Electronic Toll Vehicles equipped with | ETC equipped vehicles are used
Collection to Arterial ETC tags are monitored | as probes by 3 of the 396 (1%)
Management (ETC by Arterial Management | Arterial Management agencies.
equipped vehicles as to determine arterial
probes) travel speeds or travel

times.
21a | Emergency Incident Management is | Emergency Management
Management to notified of incident agencies provide notification of
Incident Management location, severity, and incident location, severity, and
(Incident location, type by Emergency type to 29 of the 105 (28%)
severity, and type) Management to identify | Incident Management agencies.
incidents on freeways or
arterials.
21b | Emergency Incident Management is | Emergency Management
Management to notified of incident agencies provide notification of
Incident Management | clearance activities by incident clearance to 37 of the
{Incident clearance Emergency Managerent | 105 (35%) Incident
activities) to manage incident Management agencies.
response on freeways or
arterials.

23 | Highway-Rail Incident Management is | Highway-Rail crossing
Intersections to notified of crossing blockage data are provided to
Incident Management | blockages by Highway- | 15 of the 396 (4%) Arterial

Rail Intersection to Incident Management agencies
manage incident (Arterial Management
response. agencies).

24 | Highway-Rail Highway-Rail 203 of the 396 (51%;) Arterial
Intersections to Arterial | Intersection and Arterial | Management Agencies have
Management Management are signals that adjust timing in

interconnected for the
purpose of adjusting
traffic signal timing in
response to train
crossing.

response to train crossing.
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Link | From/Te Description Survey Response

25 | Incident Management | Agencies participating in | 336 of the 898 (37%)

intra-component formal working Emergency Management
agreements or Incident | agencies participate in a formal
Management plans Incident Management program,
coordinate incident
detection, verification,
and response.

26 | Arterial Management | Agencies operating 123 of the 396 (31%) Arterial

intra-component traffic signals along Management agencies share
commeon corridors data with another Arterial
sharing information and | Management agency.
possibly control of
traffic signals to
maintain progression on
arterial routes.

28 | Electronic Toll ETC agencies share a 42 of the 64 (66%) Toll
Collection intra- common toll tag for the | Collection agencies use a
component purpose of facilitating common toll tag.

“seamless” toll
transactions.

29 | Transit Management to | Transit agencies notify | Incident information is provided
Incident Management | Incident Management by 54 of the 220 (25%) Transit

agencies of incident Management agencies to an
locations, severity, and | Incident Management agency.
type.

30 | Freeway Management | Agencies operating 35 of the 105 (33%) Freeway

intra-component

freeways within the
same region share
freeway travel time,
speeds, and condition
data.

Management agencies send data
to another Freeway
Management agency.
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Traveler Information Integration

The collection, processing, and distribution of timely information related to the performance of the
transportation system is a by-product of integrating selected metropolitan ITS components.
Information gathered by Freeway Management, Incident Management, Arterial Management, and
Transit Management components is fused to create a region-wide traveler information database,
Information in the database is then transferred to various media for display to travelers. Travelers
receiving this information can make better-informed decisions regarding if, when, where, and how
to travel, which may lead to an increase in travel efficiency and a reduction in travel congestion and
delay. Figure 33 presents an overview of the integration links that define Traveler Information
Integration.

2000 Traveler Information National Integration Links

Regional Multimodal Traveler Information
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Arterial Management .
Transit
Wanagement Management
Electronic .
Electronic
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Intersections Management Collection

Incident Management

0 Link present C ) Link not present

Nole: Shading indicates the value of the ink. For example, a circle hall-shaded equals 50%

Figure 33 Traveler Information Integration Links



Table 2 presents a description of each of these links along with a summary of the survey results for
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each link.
Table 2 Traveler Information Integration Links
Link | From/To Description Survey Response

1| Arterial Arterial travel time, speed, | Arterial travel time, speed, and
Management to and condition information | condition information are
Regional are displayed by Regional | displayed by Regional
Multimodal Multimodal Traveler Multimodal Traveler
Traveler Information media. Information media for 82 of the
Information 396 (21%) of the Arterial

Management agencies.

6 | Incident Incident location, severity, | Incident location, severity, and
Management to and type information are type information are displayed
Regional displayed by Regional by Regional Multimodal
Multimodal Multimodal Traveler Traveler Information media for
Traveler Information media. 61 of the 105 (58%) Incident
Information Management agencies.

10 | Freeway Freeway travel time, speed, | Freeway travel time, speed, and
Management to and condition information | condition information are
Regional are displayed by Regional | displayed by Regional
Multimodal Multimodal Traveler Multimodal Traveler
Traveler Information media. Information media for 59 of the
Information 105 (56%) Freeway

Management agencies.

14a | Transit Transit routes, schedules, ‘Fransit routes, schedules, and
Management to and fare information are fare information are displayed
Regional displayed on Regional on Regional Multimodal
Multimodal Multimodal Traveler Traveler Information media for
Traveler Information media. 167 of the 220 (76%) Transit
Information Management agencies,
(transit routes,
schedules, and
fares)

14b | Transit Transit schedule adherence | Transit schedule adherence
Management to information is displayed on | information is displayed on
Regional Regional Multimodal Regional Multimodal Traveler
Multimodal Traveler Information Information media for 50 of the
Traveler media. 220 (22%) Transit Management
Information agencies.
(schedule
adherence)
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Transit Management Integration

Transit Management Integration provides public transit operators with information and control
capabilities to better manage transit system op-time performance. Transit Management Integration
also exploits the use of EFP media to improve the efficiency of route planning and financial
management. Figure 34 presents an overview of the integration links that define Transit

Management Integration.
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Figure 34 Transit Management Integration Links
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Table 3 presents a description of each of these links along with a summary of the survey results for
each link.

Table 3 Transit Management Integration Links

Link | From/To Description Survey Response
3 | Arterial Management | Transit Management adjusts Traffic condition
to Transit transit routes and schedules in information is sent from
Management response to arterial travel times, | 39 of the 396 (10%)
speeds, and conditions Arterial Management
information collected as part of | agencies to a Transit
Arterial Management, Management agency.
9 | Incident Management | Transit Management adjusts Incident severity,
to Transit transit routes and schedules in | location, and type data
Management response to incident severity, are sent from 15 of the

location, and type data collected | 105 (14%) Incident
as part of Incident Management. | Management agencies to

a Transit Management
agency.
12 | Freeway Transit Management adjusts Freeway travel time,
Management to transit routes and schedules in | speeds, and condition
Transit Management | response to freeway travel data are sent from 15 of

times, speeds, and conditions the 105 (14%) Freeway
information collected as part of | Management agencies to

Freeway Management. a Transit Management
agency.
15a | Transit Management | Freeway ramp meters are Transit vehicle receives
to Freeway adjusted in response to receipt | ramp meter priority for 5
Management (ramp of transit vehicle priority signal. | of the 220 (2%) Transit
meter priority) Management agencies.
16a | Transit Management | Traffic signals are adjusted in Transit vehicle receives
to Arterial response to receipt of transit traftic signal priority for
Management (traffic | vehicle priority signal. 18 of the 220 (8%)
signal priority} Transit Management
agencies.

19 | Electronic Toll Transit operators accept ETC- | 2 of the 220 (1%) Transit
Collection to issued tags to pay for transit Management agencies
Electronic Fare fares. accept ETC tags for
Payment payment of transit fares.

20 | Electronic Fare Rider ship details collected as EFP data are used by 71
Payment to Transit part of EFP are used in transit of the 220 (32%) Transit
Management service planning by Transit Management agencies.

Management.




180

Link

From/To

Description

Survey Response

27

Electronic Fare
Payment intra-
component

Operators of different public
transit services share common

EFP media.

35 of the 220 (16%)
Transit Management
agencies have a common
fare media that can be
used on more than one
transit service (within
that transit operator or
with another transit
operator).
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Emergency Response Integration

Emergency Response Integration increases emergency response capabilities through improved
incident notification from Incident Management and traffic signal preemption provided by Arterial

Management. Figure 35 presents an overview of the integration links that define Emergency
Response Integration.

2000 Emergency Response National integration Links
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¥igure 35 Emergency Response Integration Links



Table 4 presents a description of each of these links along with a summary of the survey results for
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each link.
Table 4 Emergency Response Integration Links
Link | From/To Description Survey Response
7 | Incident Incident severity, location, and | Incident severity, location, and

Management to | type data collected as part of | type data are sent from 35 of the

Emergency Incident Management are used | 105 (33%) Incident Management

Management to notify Emergency agencies to an Emergency
Management for incident Management agency.
response.

22 | Emergency Emergency Management Emergency response vehicles

Management to
Arterial
Management

vehicles are equipped with
traffic signal priority
capability.

receive traffic signal priority for
215 of the 898 (24%) Emergency
Management agencies.
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Deployment Goal Setting
Background

A set of deployment threshold values was identified and applied across all metropolitan areas in
order to categorize each metropolitan area into one of three levels of deployment: High, Medium,
or Low. These threshold values were established in a way that allowed demarcation of meaningful
progress toward an achievable 10-year goal, while still maintaining some requirement for
“stretching” to reach the goal.

The assignment of a single integrated deployment rating for each metropolitan area was
accomplished using a three-step process. First, the current level of deployment of the ITS
infrastructure components at each metropolitan area was determined. These data were compared to
an established threshold level for each component to determine a deployment rating. Next, an
integration rating was assigned to each area based on the degree to which infrastructure
components are integrated. Finally, the resulting ratings for deployment and integration were
combined into a single overall integrated deployment rating.

Crossing a threshold value for either deployment or integration means that a metropolitan area has
made a significant commitment to deploy and integrate the metropolitan ITS infrastructure.
However, it does not mean that deployment or integration is complete. Figure 36 shows that, even
in the high level of deployment, a metropolitan area may still have "miles to go” in completing full
deployment. A significant level of investment of time and money is needed to organize and
perform initial planning for metropolitan areas categorized as low, in order to build deployment
momentum. Metropolitan areas in the medium stage are moving rapidly toward full deployment
through leveraging the important initial investments in ITS infrastructure. Metropolitan areas in the
high category are beginning to experience still higher rates of return on investment in ITS;
however, they still need continued investment to bring them up to complete deployment. New
systems are being added to an already robust infrastructure, and integration is multiplying the
impact of deployments, producing more "bang for the buck.” All this adds up to a solid and
expanding base for deploying the integrated infrastructure, but only with a sustained commitment
of time and resources.



184

Rate of Change in Integrated Deployment

e

Miles to go
N

Level of Integrated Deployment

I

Time/Money/Level of Effort >

Low f

Figure 36 Rate of Change in Integrated Deployment

2000 Status of Integrated Deployment

As shown in Figure 37, a total of 23 metropotitan areas are categorized as low, 28 as medium, and

24 as high in 2000. This can be contrasted with 1999 where 26 areas were characterized as low, 27
as medium, and 22 as high. The information suggests that considerable progress has been made in

the deployment of integrated ITS over the last year. '
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Progress in Integrated Metropolitan ITS
Deployment

Mumber of Metropolitan Areas

1997 1999 2000

Year

Figure 37 Progress in Integrated Metropolitan ITS Deployment

Table 5 lists the 75 metropolitan areas and their respective level of integrated deployment for 1997,
1999, and 2000. Areas with a high level of integrated deployment in 2000 are listed at the top of
the table, followed by areas with a medium level of integrated deployment, and finally areas with a
low level of integrated deployment. A total of 3 areas moved from a low to medium level of
integrated deployment from 1999 to 2000. The methodology used to prepare these ratings
combines information concerning deployment and integration into a single integrated deployment
measure.

Table 5§ Metropolitan Level of Integrated Deployment

Metropolitan Area 1997 1999 2000

Integrated-| Integrated-| Integrated-

Deployment| Deployment| Deployment

Level Level Level
Atlanta High High High
Baltimore Med High High
Charlotte, Gastonia, Rock Hill Med High High
Chicago, Gary, Lake County Med High High
Cincinpati, Hamilton High High High
Dallas, Fort Worth Med High High
Detroit, Ann Arbor Med High High
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Metropolitan Area 1997 1999 2000

Integrated-] Integrated-| Integrated-

Deployment] Deployment| Deployment

Level Level Level
Greensboro, Winston-Salem, High Point  {Low High High
Houston, Galveston, Brazoria High High High
Jacksonville Med Med High
Los Angeles, Anaheim, Riverside High High High
Miami, Fort Lauderdale Med Med High
Milwaukee, Racine Med High High
Minneapolis, St. Paul High High High
New York, Northemn New Jersey, High High High

Southwestern Comecticut

Orlando Med High High
Philadelphia, Wilmington, Trenton Med High High
Phoenix High High High
Portland, Vancouver High High High
San Antonio Med High High
San Diego High High High
San Franeisco, Oakland, San Jose Med High High
Seattle, Tacoma High High High
'Washington High High High
Albany, Schenectady, Troy Low Med Med
Allentown, Bethlehem, Easton Med Med Med
Austin Med Med Med
Baton Rouge Low Low Med
Boston, Lawrence, Salem Med Med Med
Birmingham Low Low Med
Buffalo, Niagara Falls Med Med Med
Cleveland, Akron, Lorain Med Med Med
Denver, Boulder Med Med Med
Hampton Roads Med Med Med
Harrisburg, Lebanon, Carlisle Low Med Med
Hartford, New Britain, Middletown Low Med Med
Kansas City Low Low Med
Merophis Med Med Med
New Haven, Meriden Med Med Med
New Orleans Low Med Med
Pittsburgh, Beaver Valley Med Med Med
Raleigh-Durham Med Med Med
Richmond, Petersburg Low Med Med
Rochester Med Med Med
Sacramento Med Med Med
Salt Lake City, Ogden Low Med Med
Scranton, Wilkes-Barre Low Med Med
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Metropolitan Area 1997 1999 2000

Integrated-] Integrated-] Integrated-

Deployment] Deployment; Deployment|

Level Level Level
St. Louis Low Med Med
Tampa, St. Petersburg, Clearwater Low Med Med
Tucson Low Med Med
West Palm Beach, Boca Raton, Delray Low Med Med
Providence, Pawtucket, Fall River Low Med Med
Bakersfield Low Low Low
Charleston Low Low Low
Columbus Low Low Low
Dayton, Springfield Low Low Low
El Paso Low Low Low
Fresno Low Low Low
Grand Rapids Low Low Low
Greenville, Spartanburg Low Low Low
Honolulu Low Low Low
Indianapolis Low Low Low
Knoxville Low Low Low
Las Vegas Low Low Low
Little Rock, North Little Rock Low Low Low
Louisville Low Low Low
Nashville Low Low Low
Oklahoma City Low Low Low
Omaha Low Low Low
Springfield Low Low Low
Syracuse Low Low Low
Toledo Low Low Low
Tulsa Low Low Low
'Wichita Low Low Low
Youngstown, Warren Low Low Low
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Tracking Integrated Deployment Progress

The measurement of progress for 2000 can be set in a context of yearly goals leading to successful
achievement of the former Secretary's 2006 integrated deployment goal. Figure 38 portrays the
level of integrated deployment measured in 1997, 1999, and 2000 along with goals for deployment
for each year through 2005. No data were collected in 1998; therefore, only the goal levels of
integrated deployment are shown for 1998. This figure shows that as of 2000, nationwide
integrated deployment is advancing at a rate compatible with the achievement of the former
Secretary’s year 2005 goal. The data contained in this figure indicate that all 75 metropolitan areas
should be moved out of the low category into either a high or medium level of deployment by
2006.

1999 1999 2000 2000
Goal Actl\,lal %oal Actual

N

/
|
|

AN

1997 1998 1999 2000 2001 2002 2003 2004 2005

Actual  Goal Goaland Goaland Goal Goal Goal Goal Goal
(Basefine) Actuat Actual
Year
Goal: tow [ | Medivm [ High

Actuat: Low ©Z Medium ¥4 High

Figure 38 Level of Integrated Deployment (Actual and Goal )
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Appendix A
1997 1999 2000
Survey | Survey | Survey
Return | Return | Return
Metropolitan Area State | Rate Rate Rate
|Albany-Schenectady-Troy NY 94% 95% 95%
Albuquerque NM 25% 70% 90%
Allentown-Bethlehem-Easton PA 60% 100% 91%
Atlanta GA 82% 96% 94%
‘Austin-San Marcos TX 100% 92% 91%
Bakersfield CA 36% 100% 75%
Baltimore MD 68% 89% 100%
Baton Rouge LA 100% 93% 100%
Birmingham AL 58% 70% 100%
Boston-Worcester-Lawrence MA 71% 76% 80%
Buffalo-Niagara Falls INY 92% 100% 93%
Charleston- North Charleston SC 68% 80% 80%
Charlotte-Gastonia-Rock Hill INC 100% 100% 100%
Chicago-Gary-Kenosha IL 95% 90% 95%
Cincinnati-Hamilton OH 61% 91% 91%
Cleveland-Akron OH 85% 84% 97%
Columbus OH 100% 100% 100%
Dallas-Ft Worth TX 91% 93% 94%
Dayton-Springfield OH 66% 88% 93%
Denver-Boulder-Greeley CO 63% 92% 88%
Detroit-Ann Arbor-Flint M 89% 86% 98%
[E] Paso TX 86% 75% 87%
Fresno ICA 45% 89% 7%
IGrand Rapids-Muskegon-Holland M1 90% 81% 100%
Greensboro-Winston Salem-High Point NC 92% 97% 160%
Greenville-Spartanburg-Anderson SC 80% 100%- 95%
Hampton Roads VA 94% 91% 96%
Harrisburg-Lebanon-Carlisle PA 60% 88% 100%
Hartford CT 92% 86% 90%
Honolulu HI 56% 83% 83%
[Houston-Galveston-Brazoria 19:9 87% 63% 56%
Indianapolis IN 79% 100% 100%
Jacksonville FL 95% 100% 160%
Kansas City MO 82% 79% 160%
[Knoxville TN 78% 92% 91%
Las Vegas NV 100% 100% 100%
Little Rock-North Little Rock AR 100% 100% 100%
Los Angeles-Riverside-Orange County CA 79% 84% 92%
Louisville KY 91% 94% 160%
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1997 1999 20060
Survey | Survey | Survey
Return [ Return | Return
Metropolitan Area State | Rate Rate Rate
Memphis TN 100% 91% 80%
Miami-Ft Lauderdale FL 100% T7% 2%
Milwaukee-Racine WI 96% 89% 93%
Minneapolis-St. Paul MN 73% 84% 93%
Nashville TN 100% 75% 100%
INew Haven CT 90% 80% 86%
New Orleans LA 83% 72% 84%
New York-Northern New Jersey-Southwestern Connecticut INY 61% 77% 91%
Oklahoma City OK 83% 88% 82%
Omaha INE 95% 86% 92%
Orlando FL 100% 94% 100%
Philadelphia-Wilmington-Atlantic City NJ 62% 77% 87%
[Phoenix-Mesa AZ 96% 94% 88%
Pittsburgh PA 73% 100% 93%
IPortland-Salem OR 78% 79% 95%
Providence-Fall River-Warwick RI 66% 76% 83%
Raleigh-Durham-Chapel Hill INC 80% 82% 100%
Richmond-Petersburg VA 65% 75% 84%
[Rochester NY 100% 80% 84%
Sacramento CA 71% 89% 100%
Salt Lake City-Ogden UT 90% 86% 90%
San Antonio 19 100% 63% 42%
San Diego CA 65% 38% 86%
San Francisco-Oakland-San Jose CA 83% 90% 89%
San Juan PR 56% 33% 33%
Sarasota-Bradenton FL 100% 100% %1%
Scranton-Wilkes Barre-Hazleton PA 81% 73% 54%
Seattle-Tacoma-Bremerton WA 90% 89% - 85%
Springfield MA 67% 54% 90%
St. Louis MO 79% 83% 72%
Syracuse INY 87% 90% 70%
Tampa-St. Petersburg-Clearwater FL 94% 95% 100%
Toledo OH 88% 84% 89%
Tucson AZ 100% 100% 100%
Tulsa OK 95% 81% T8%
'Washington DC 82% 89% 94%
‘West Palm Beach-Boca Raton FL 94% 92% 100%
Wichita XS 100% 100% 100%
Youngstown-Warren OH 74% 81% 81%
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RESPONSES FROM LAWRENCE YERMACK TO ADDITIONAL QUESTIONS FROM
SENATOR REID

Question 1. You mention in your testimony that 55 of our largest metropolitan
areas have begun significant deployment of ITS. You also have set a goal that all
75 of these metropolitan areas have a medium to high level of deployment by 2006.
Can you explain what you mean by a “medium to high level of deployment?”

Response. In order to monitor progress toward this goal (and more generally mon-
itor progress in Intelligent Transportation Systems (ITS) deployment), the Depart-
ment of Transportation has been tracking deployment of five specific ITS compo-
nents as well as their integration in the 78 largest metropolitan areas. The specific
components the Department has been tracking are (1) freeway management or inci-
dent management systems; (2) transit management or electronic fare payment sys-
tems; (3) arterial management systems; (4) regional multi-modal traveler informa-
tion systems, and (5) emergency management systems. These components were
identified as best representing the critical components of a comprehensive urban
ITS deployment.

For each component, the Department is tracking its level of deployment in each
of these metropolitan areas using one or more indicators and have established a
threshold value for each indicator. When certain indicators reach the threshold
level, that metropolitan area is considered to have achieved a medium level of de-
ployment. An area is considered “high” when it achieves the threshold value for at
least one indicator for each component (i.e., each of the five components we are
tracking are deployed to some minimal level in that area.)

It should be noted that achieving these medium and high thresholds only indi-
cates that the metropolitan area has made a significant commitment to ITS across
a number of critical components. It should not be interpreted to mean that the met-
ropolitan area has fully deployed ITS with a particular component or across all com-
ponents. For example, the indicator used for arterial management systems is the
percentage of signalized intersections in a metropolitan area under computerized
control. A jurisdiction that has more than one-third of their signals under computer-
ized control would be considered above the threshold in that area. While this clearly
demonstrates a commitment to deploying ITS on their arterial roadways, it does not
mean that all signals within that jurisdiction that should be under computerized
control are all computerized.

Question 2. What will it take for you to meet this goal? What are the biggest bar-
riers to widespread ITS deployment?

Response. While the Department believes it is on track to meet this goal, we must
recognize that this is only the first step toward the full deployment of ITS nation-
wide. At the current pace, most, if not all of the largest metropolitan areas will have
achieved a medium to high level of deployment by 2006. While this measure indi-
cates that these jurisdictions will have made a significant commitment to ITS, it
also means that without more aggressive actions it will be many more years before
widespread deployment is attained.

The biggest barriers to widespread ITS deployment are:

(1) The lack of full knowledge of the real-time conditions on the surface transpor-
tation system. For ITS to fulfill its promise of operating the surface transportation
system at the highest level of efficiency requires the availability of realtime traffic,
transit, and roadway weather information. Today, less than 25 percent of the Na-
tional Highway System is sufficiently instrumented to provide this information. If
ITS is to be used to improve the management of incidents, reduce delays through
work zones, adapt to changing weather conditions, and respond in emergency situa-
tions, we need to deploy the necessary sensors, cameras, and communication sys-
tems to provide this critical data.

(2) The lack of an institution to both champion and be accountable for the oper-
ation of the surface transportation system. Existing transportation institutions were
largely created to build the transportation system. Deployment of ITS enables and
enhances the operation of the system. There 1s no existing institution in a metropoli-
tan area that has responsibility and accountability for the operation of the system.
There needs to be a mechanism to bring the key players to the table, including non-
traditional transportation partners such as police, fire, emergency management
service, towing service operators, parking operators, etc., to develop and implement
a regional operations plan.

(3) The lack of investment in ITS deployment and operations. Given the significant
infrastructure needs that exist, it is difficult for ITS and operations projects to com-
pete for funding. Acceleration of ITS deployment will require stronger support for
efforts that increase road efficiency through intelligent transportation systems.
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Question 3. How would you define full deployment? Are there any metropolitan
areas that you would consider to be close to fully deployed?

Response. The Department has begun to develop a set of minimum requirements
for a fully functional surface transportation “infrastructure.” That work, which is
not complete, will give us a good part of the definition requested. In the meantime,
insight into the extent of deployment in leading metropolitan areas can be drawn
from our recent efforts to implement a mobility monitoring program. The goal of this
program is to identify cities with the highest levels of instrumented freeways that
could be used to develop measures of mobility—travel time and its reliability. The
ten cities that participated in this effort were Atlanta; Cincinnati; Detroit; Hampton
Roads, Virginia; Houston; Los Angeles; Minneapolis-St. Paul; Phoenix; San Antonio;
and Seattle. Even in these leading cities the level of instrumentation is highly vari-
able ranging from 13 percent in the lowest city to 63 percent in the highest city.
This clearly demonstrates the need for a more aggressive approach to the deploy-
ment of surveillance and detection capability. Based on this analysis and our knowl-
edge of other ITS deployments, we believe the cities closest to full deployment are
Houston, Los Angeles, Minneapolis-St. Paul, Phoenix, and Seattle.

Question 4. I would appreciate it if you would provide further information in writ-
ing regarding the level of deployment in each of these 75 metropolitan areas.

Response. We have attached the fiscal year 2000 Report on our survey results of
the 78 largest metropolitan areas. Included in that report, on pages 49-51, is a table
tracking the deployment levels of each city in 1998, 1999 and 2000.

Question 5. Last year the Federal Communications Commission approved “511” as
a nationwide telephone number for traveler information. What is the Department’s
timeframe for implementing this number? How many areas of the country have suf-
ficient ITS infrastructure in place to provide the traffic and transit information?

Response. The Federal Communications Commission’s (FCC) order on July 21,
2000, approving the use of 511 for traveler information delivery, makes seven spe-
cific points in the assignment of 511. They are:

1. 511 is assigned to government entities for both wireline and wireless telephone
services.

2. Technical details of implementation and cost recovery are left with Federal,
State, and local transportation agencies to determine.

3. Federal, State, and local transportation agencies are to determine the type of
information to be provided.

4. Federal, State, and local transportation agencies are encouraged to ensure that
511 transcends municipal boundaries and is appropriate to the national designation
of the number.

5. Transportation agencies are encouraged to determine uniform standards for
providing information to the public.

6. U.S. DOT is encouraged to facilitate widespread deployment of 511.

7. The FCC will assess the deployment of 511 in 2005 to determine if the number
is in widespread use.

The FCC order very deliberately allows broad discretion on the part of State and
local transportation agencies in the implementation of 511. Paying for the 511 serv-
ices is left to the State and local agencies to determine. This is not a mandated pub-
lic service.

The assignment of 511 is nationwide and the FCC expects that the service will
be available to the entire traveling public. However, the Commission realizes that
this nationwide deployment will take time. The FCC uses the term “national scope”
in discussing 511, and many segments of the transportation community have inter-
preted “national” to mean “Federal.” This is not the intent of the FCC. The U.S.
DOT has been encouraged to facilitate deployment, not mandate it nor regulate it.

The Department has been engaged in activities to facilitate local agencies’ deploy-
ment of 511.

The Department helped to establish a 511 coalition led by the American Associa-
tion of State Highway and Transportation Officials (AASHTO), the American Public
Transportation Association (APTA), and ITS America. This coalition is developing
implementation guidelines that will foster consistent 511 deployment from State to
State. The Department has also made available a 511 deployment assistance grant
program that will provide up to $100,000 per State to encourage transportation
agencies to work together with communications providers to develop a Statewide
plan for 511 deployment. The Department has also developed a number of case
study reports to describe the deployment experiences of six jurisdictions that are
considered the “early adopters” of 511, and white papers to guide transportation
professionals and officials in the deployment of 511.



194

The FCC will look at the deployment of 511 in 2005 to determine if there is wide-
spread deployment of 511. The three-digit dialing codes, 211 through 911, are scarce
resources. Thus, if the number is not being used, the FCC could reassign the num-
ber to another use. However, there are no reporting requirements on 511 deploy-
ment implied by this statement. The U.S. DOT will keep the FCC informed about
the status of deployment to satisfy this requirement of the FCC.

The number of areas that have sufficient ITS infrastructure in place to provide
traffic and transit information grows over time. Currently the Department is aware
of over 300 telephone numbers that disseminate traveler information as well as nu-
merous others that provide transit information. Few, if any of them, have complete
coverage of their entire metropolitan area. Instead they have surveillance or sensing
information that covers a portion of the system, usually that most heavily traveled.
Implementation of 511 is considered a local matter, so consideration of whether or
not enough infrastructure is available rests with the local agencies. The Department
believes there is a need for increased surveillance capability nationwide in order to
support 511 and other traveler information initiatives, as well as for improved oper-
ation of our highway system, and we are pursuing various initiatives to improve this
information gap.

RESPONSES OF LAWRENCE YERMACK TO ADDITIONAL QUESTIONS FROM
SENATOR SMITH

Question 1. The basic infrastructure to allow traffic monitoring usually consists
of closed circuit cameras and loop detectors. I am interested in how to ensure the
limited use of these cameras for traffic monitoring purposes only. Is it common for
jurisdictions to have a policy that does not allow video recording, using images for
vehicle or personal identification, or using the cameras for purposes not related to
traffic monitoring, such as law enforcement? Will this limitation be incorporated
into Federal ITS standards? What research is DOT conducting to explore less costly
or more technologically advanced methods of traffic monitoring that do not involve
the use of cameras?

Response. Surveillance cameras are valuable traffic surveillance tools that serve
many purposes. Their primary purpose is to confirm that an accident or other traf-
fic-impeding incident has occurred, to accurately determine the location of the inci-
dent, and to determine the extent of the incident and therefore the proper response
(i.e., are serious injuries likely, is there a potential for hazmat release, etc.). Surveil-
lance cameras are also used to confirm that various traffic control devices are oper-
ating properly, such as the gates that control reversible High Occupancy Vehicle
(HOV) lanes and variable message signs. Another type of video camera with video
recognition capability is now being used to replace more common vehicle detection
systems such as inductive loops. These systems, while more expensive initially, are
much more reliable over time than the traditional loop detector and therefore are
gaining in popularity for such uses as controlling traffic signals. Neither of these
cameras should be confused with cameras used solely for enforcement purposes such
as red light running systems, which are very different in design and intended pur-
pose.

State and local agencies that use traffic surveillance cameras are very sensitive
about the improper use of these cameras and have policies and procedures in place
to ensure proper use. It is very common for jurisdictions to have a policy on the use
of surveillance traffic cameras that does not allow video recording, using images for
vehicle or personal identification, or using the cameras for purposes not related to
traffic monitoring, such as law enforcement. In fact, we are not aware of any public
agencies using cameras for traffic surveillance that do not have clear policies in
place for the use of video images. For example, most, if not all, agencies who share
this video information with local television stations for traveler information pur-
poses also have clear policies about not making images available of accidents where
vehicles or victims could be identified. Strong policies have also been established for
other ITS systems, such as electronic toll tags, to ensure privacy.

ITS America has established a set of privacy principles that most members of ITS
America have adopted for their own use. This is largely a State and local responsi-
bility and, since strong policies have been developed and adopted by these entities,
there does not appear to be a need to establish Federal policies, regulations, or
standards, at this time. The ten ITS America principles deal with such topics as the
recognition and respect of individual privacy; compliance with applicable State and
Federal laws on privacy and information use; anonymity; and commercial or sec-
ondary use.
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In previous years, we have funded a number of efforts to advance the State of
the art in traffic surveillance and detection and are currently evaluating tech-
nologies that would allow travel time information to be gathered anonymously. We
are not currently funding any development work in this area, in part, because the
State of the art in traffic surveillance is so advanced and, in part, because the mar-
ket and therefore the privately funded development efforts are so robust. Despite
the wide range of surveillance technologies available in the market these days, we
would conclude, however, that the video camera meets a number of special needs
in traffic surveillance that other detection systems cannot and are not likely to meet
in the near future. Therefore the use of these cameras is likely to continue to ex-
pand both in terms of jurisdictions and coverage area. The events of September 11
have caused a number of metropolitan areas, including Washington, DC, to question
the adequacy of their video surveillance network to manage traffic during evacu-
ations and other major events or incidents.

Question 2. How can we structure the ITS reauthorization to encourage the wider
deployment of proven ITS applications that have immediate benefits?

Response. There are three key leverage points which must be put in place for
widespread deployment and use of ITS funding:

(1) Full knowledge of the real-time conditions on the surface transportation system.
For ITS to fulfill its promise of operating the surface transportation system at the
highest level of efficiency requires the availability of real-time traffic, transit, and
roadway weather information. Today, less than 25 percent of the National Highway
System is sufficiently instrumented to provide this information. If ITS is to be used
to improve the management of incidents, reduce delays through work zones, adapt
to changing weather conditions, and respond in emergency situations, we must cre-
ate the incentives and requirements that will result in the quick deployment of sen-
sors, cameras, and communication systems, and the creation of a nationwide intel-
ligent “infrastructure.”

(2) Institutional change. Key to the deployment of ITS, and improved operations
of the system will be creating points of accountability and coordination for systems
operations. Existing transportation institutions were largely created for and operate
from a project-based culture. Operating the system is a 24/7 job that requires a per-
formance-based approach. It also requires that there be a mechanism (similar to the
metropolitan planning organizations for infrastructure planning) that brings the key
players—including non-traditional partners such as police, fire, emergency response,
towing operators, parking managers, etc.—to the table to develop and implement re-
gional operations.

(3) Funding. Outside of the ITS program, the use of Federal funds for ITS deploy-
ment has been limited. States have been slow to take advantage of the changes
made in TEA-21 that make it clear that ITS is eligible under the mainstream Fed-
eral-aid highway programs (National Highway System (NHS), Surface Transpor-
tation Program (STP), Congestion Mitigation and Air Quality Improvement Program
(CMAQ). Given the significant infrastructure needs that exist, it is difficult for ITS
and operations projects to compete for funding. Acceleration of ITS deployment will
require stronger support for efforts that increase road efficiency through intelligent
transportation systems.

Question 3. ITS deployment has not been significantly funded from State formula
funds when the funding must compete with construction projects. Is the national ar-
chitecture and standards now mature enough that all States can take advantage of
ITS formula funds?

Response. The investments that the Department has made in architecture and
standards development, as well as training, technical assistance and technical guid-
ance, have laid the foundation for the nationwide deployment of ITS. In addition,
local plans for ITS deployment are being established through the implementation
of the TEA-21 requirement on architecture consistency. This requirement will result
in the development of regional architectures at the State and local level. Collec-
tively, these efforts will provide the mechanism for guiding future ITS deployments.
While continued investment in ITS Research and Development is needed, the pro-
gram is now mature enough to support the widespread deployment of ITS through
formula funds.
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Testimony of the Metropolitan Transportation Commission

before the Senate Environment and Public Works Commiittee
Subcommittee on Transportation, Infrastructure and Nuclear Safety

September 10, 2001

Good afternoon. My name is Jim Beall. I have been a commissioner on the San Francisco
Bay Area’s Metropolitan Transportation Commission for nearly a decade and a half, and 1
am the current chair of the board of supervisors for Santa Clara County, California — the

center of Silicon Valley.

Thank you for the opportunity to submit this testimony to support the Committee’s
efforts to maintain an adequate federal role in transportation investments across this nation,
and specifically to let the Committee know of the successes of TEA 21 and to help the Com-

mittee gain a more detailed view on what I'TS means for the nation’s transportation network.

The Metropolitan Transportation Commission is the metropolitan planning organiza-
tion, or MPO, for the nine-county San Francisco Bay Area — a region comprising nearly
6.8 million people, who reside in nine counties and more than 100 cities, in an area of over
7,000 square miles that includes the densely populated cities of San Francisco, San Jose and
Oakland, as well as the agricultural expanses of Napa and Sonoma counties. Making trans-
portation work in a region as diverse as ours requires partnering with federal, state and local
Jjurisdictions. It also requires that MTC, as the Bay Area's MPO, balance competing

demands for scarce federal transportation funding.

As MPOs around the country grow and the metropolitan areas they serve become
more and more important to the nations economy, they increasingly are turning to ITS

services to keep people and goods moving.

Coming from the home of the high-tech revolution, I am particularly aware of the
many ways intelligent transportation systems or TS can be used to combat congestion and
get commuters where theyTe going, as efficiently as possible. In Santa Clara County, for

example, a multi-agency team, led by the city of San Jose and the county, is working to link

TEA 21 Moves America: MTC Senate Testimony, September 10, 2001
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freeways, expressways, local streets and public transit services into a 15-mile “Smart Corri-
dor.” Fiber-optic cables carrying data and video images, and connecting traffic signals, cam-
eras and computers into a single network, enable traffic managers to spot accidents and con-
gestion, change timing patterns for traffic signals, alert drivers to problems, and dispatch

traffic control officers or tow trucks to the scene.

While MTC has been using TEA 21’s flexible funding features to implement these
kinds of transportation management programs out on the street, such I'TS programs were
made possible in part by 10 years of federally sponsored I'TS research, development, testing
and initial deployments. In that decade, ITS has moved from research and development of
leading-edge technology to becoming a practical too] for commuters to make the right trav-

el decisions,

ITS allows us to provide drivers with instant information about accidents or backups
through changeable message signs and highway advisory radio, and to send extra highway
patrol officers on the routes with the most traffic congestion, so they can be ready to

respond to accidernts.

To prevent traffic congestion before it happens, we've also upgraded and linked traffic
signals to reduce stop-and-go traffic on major thoroughfares, and installed metering lights

to allow cars to move onto freeways and bridges at a regulated pace.

We have implemented FasTrak™, an electronic toll collection system, on all Bay Area
toll bridges, to let drivers prepay tolls without stopping —— and they can use the same device
on Southern California toll roads 500 miles away. In the Bay Area, we also have installed
roadway detectors and closed-circuit television to collect up-to-the-minute data on what’s
happening on the roads. The Bay Area’s Transportation Management Center uses these
high-tech tools to monitor traffic conditions and dispatch help as needed. The center also
permits us to plan ahead for major events that could disrupt traffic by coordinating transit

- and other services and letting the public know their options.

ITS enables Bay Area transportation managers to expand the choices available to the

region’s travelers. For example:
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* Bay Area transit riders are just now starting to carry one card, the TransLink® smart
card, to pay their bus, train or ferry fare, under a pilot program launched by MTC to
test the technology. The “universal transit ticket” stores value and automatically
deducts the cost of each trip when the card is passed near a reader onboard vehicles or

at fare gates.

* Bay Area travelers can call a single regionwide phone number for up-to-the-minute
traffic information on all of the region’s freeways, as well as direct connections to
public transit operators, ridesharing and other services. MTC also is leading the
effort to make the Bay Area the first region in California to offer this service through

a new, nationally designated transportation information number: 511.

I'TS programs such as these make travel more convenient for the region’s commuters

but they also provide considerable savings in time and resources. For example,

* The California Department of Transportation estimated a time savings of over
25,000 hours per year and fuel savings of more than 55,000 gallons during the ini-
tial phase of the electronic toll collection system that is now in place on all nine

Bay Area toll bridges.

.

Each month, 50,000 Bay Area residents call Travinfo® — the regional transportation
information phone number — for traffic, public transit and other types of travel
information. A survey evaluating the service indicated that 45 percent of callers

changed their travel behavior after receiving this real-time information.

More than 10,000 Bay Area drivers per month use one of the 3,500 wireless tele-
phone call boxes installed by MTC along the region’s highways. The call boxes are
a direct line to dispatchers, who can send police, fire, paramedic, towing or other

roadside assistance.

MTC's fleet of roving tow trucks —— the Freeway Service Patrol — covers over 400
miles of Bay Area freeways, responding to 9,000 incidents a month. In addition to
increasing traveler safety and reducing air pollution, the tow trucks cut congestion-
related delay by more than 3.5 millien hours and fuel consumption by 1.4 million

gallons annually.
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Mr. Chairman and members of the subcommittee, as you can see, TEA 21 is working
well in the San Francisco Bay Area. It is important to note that Bay Area ITS programs have
been funded by the flexible features of TEA 21 and other local and state sources, and not
Jjust by federal ITS funds. We encourage continued mainstrearning for such projects as a
further commitment by federal transportation policy to better manage the transportation

system that we have.

Our experience with ITS confirms that a federal program that is focused on broad
national goals that no state, regional or local government could easily accomplish for itself,
is essential for the further deployment, operation, maintenance and implementation of ITS
across the nation, and that, given the fast-changing nature of I'TS technologies, operations

and maintenance as well as capital needs for ITS should be eligible for federal funding.

At a more general level, the federal transportation program must recognize that ITS
projects are becoming essential to the safe, efficient operation of the nation’s transportation
systems. There is now (thanks to federal funding of evaluation studies) extensive documen-
tation on the range of benefits that ITS can achieve for improving mobility and safety for

our citizens.

We believe that the federal initiative in sponsoring a national ITS program was a far-
sighted move that will continue to pay positive dividends far into the future, and we urge

you to renew that national commitment.

Attached to this testimony in the packets before you are more details on the hig};x—tech
transportation applications I've been describing to you this afternoon. We also have brought
along prototypes of our FasTrak™ transponder and the TransLink® smart card-card reader
for display. At this time, I'd like to introduce MTC'’s manager of Transit Coordination and
Access, Melanie Crotty, who can answer any specific questions you may have about how

ITS is being used to improve the mobility of those who live and work in the Bay Area.
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Intelligent Transportation System
Projects Bring Benefits to Bay Area

While the Bay Area continues to make significant strategic investments to expand the
transportation system, we are increasingly emphasizing service and technological
improvements that focus on boosting the efficiency of the region’s existing transporta-
tion network and giving users better information and travel options to make the most of

the region’s roadway and transit network. We call this strategy “system management.”

MTC and its transportation partners provide a number of programs targeted at
reducing congestion, improving traveler information and increasing access for ail Bay
Area travelers. MTC also works with local jurisdictions to better maintain local streets
and roads as well as assist with projects that smooth the flow of traffic on local arterials.
In recent years, MTC has assumed a greater regional role in designing and directly oper-

ating programs to better manage the transportation system.

Key Projects

TransLink®

TransLink® is a smart-card-based uni-
versal ticket that wiil be good on ail of
the region’s mass transit systems.
TransLink® is designed to (1) improve
passenger convenience in making inter-
and intra-agency trips; {2) improve the
efficiency and security of the region’s
fare collection systems; (3) improve
transit system data collection for ser-

vice planning purposes and develop-

ment of fare policies; and (4) take
advantage of revenue-enhancing or cost-saving business partnerships with the private
sector. The Phase 1 TransLink® demonstration will be implemented in fall 2001 on
selected portions of six transit operators — AC Transit, BART, Caltrain, Golden Gate
Transit, San Francisco Muni and Santa Clara Valley Transportation Authority (VTA).
Approximately 4,000 transit riders will use TransLink® for a six-month period and
evaluate the system’s capabilities. Full implementation on all of the region's transit sys-

tems will depend on the outcome of this demonstration phase.

FasTrak™ Electronic Toll Collection

Now in operation on all seven of the region’s state-owned toll bridges, the FagTrak™
electronic toll collection system is saving drivers time and money while reducing
congestion at key Bay Area hot spots. FasTrak™ users establish a prepatd account

with Caltrans (which administers the system) and receive a small electronic transpon-
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der that is placed inside their vehicle.
At the toll plaza, an overhead antenna
reads the transponder and deducts the
appropriate toll amount as the driver
passes through at the 25 mile-per-hour
speed limit ~— eliminating the need to
stop and pay tolls and improving traf-

fic flow through these bottlenecks.

The FasTrak™ system has proven very popular with the region’s motorists since its

introduction in 2000. As of July of this year, Caltrans had issued nearly 150,000

transponders, and new FasTrak™ applications were averaging 1,500 per week.

The FasTrak™ system is also in effect at the independently operated Golden

Gate Bridge in the Bay Area, and in Southern California on the Route 91 express

lanes as well as the Foothiils and San Joaquin Corridor toll facilities.

Travinfo®

The TravInfo® telephone service — accessed via 817-1717 from any area code in the

Bay Area — provides comprehensive traveler information 24 hours a day, 365 days a

year. Since the project was launched in September 1996, TravInfo® has served

approximately 3 million callers. Over the course of the next two years, MTC will

transition 817-1717 to 511, the new Federal Communications Commission-

approved nationwide number for traveler information. In addition, the next two

years will see improved data collection on traffic cenditions and enhanced informa-

tion dissemnination to the public. The core of TravInfo® is the operation of its Travel-

er Information Center,
which receives and dis~
seminates road condition
and transit information
to travelers through the
817-1717 number and to
TravInfo®'s private sector
partners via an electronic

connection,
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improving Traveler Information

MTC provides a wide range of information to Bay Area travelers on transportation
system conditions and travel options that help promote effective use of the region’s

road and transit networks.

Transitinfo.org

MTC'’s transit information Web site — transitinfo.org — provides transit service
information (schedules, fares, maps, announcements, etc.) and links for over 40 pub-
lic and private transit services throughout the MTC region and in neighboring areas.
The site also includes information about and links to regional programs, such as
bicycle programs and airport and ridesharing services, as well as transit lines that
serve major Bay Area destinations. Currently, the site is averaging nearly 380,000

users per month.

TranStar

MTC also is implementing the TranStar system, which combines into a single data-
base the routes, schedules and fare information for all transit services offered by
Bay Area transit operators. TranStar makes this information available to afl transit
telephone information centers to enable them to provide trip-planning assistance to

any caller, regardless of the transit system (or systems) used.

TakeTransits Trip Planner

The TakeTransit™ Trip Planner —— available since July 2001 on <transitinfo.org> —
provides TranStar capabilities on the Internet, and enables travelers to obtain transit
itineraries for any trips using BART, AC Transit, San Francisco Muni and County

Connection (Central Contra Costa Transit Authority). The remaining transit

agencies will be integrated into the trip planning system over the next two years.
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Targeting Congestion and Traveler Safety

Freeway Operations

A number of interrelated programs to improve the safety and efficiency of the free-
way system are under way in the Bay Area. Overseen by MTC, Caltrans and the Cal-
ifornia Highway Patrol (CHP), these include a traffic operations system, which
employs high-tech devices to monitor and report on traffic, and “Smart Corridors,”
in which multiple traffic and transit control centers are managed as a single network

via computer connections.

Freeway Service Patrol

The Bay Area Freeway Service Patrol {FSP) is a special team of 74 tow trucks, six pick-
up trucks and two flatbeds (plus six back-up trucks) that continuously patrol more
than 400 miles of the Bay Area’s most congested freeways. More than 107,000 assists
were provided in 2000. The FSP’s primary purpose is to cut down on traffic jams by
quickly clearing accidents and other incidents that account for more than 50 percent of
traffic congestion. A swift response also reduces the chance of further accidents and

bottlenecks. The tow

trucks are financed with
federal, state and local
monies. Local funds come
from the MTC Service
Authority for Freeways
and Expressways (SAFE),
which is financed by a $1
annual vehicle registration
fee in participating coun-

ties. The service costs

approximately $5 miilion a

year to operate,

Call Box Network

The call box program provides assistance to motorists in trouble, allowing them to
report a road hazard, a flat tire or 2 mechanical breakdown. In partnership with the
CHP and Caltrans, MTC operates over
3,500 call boxes on more than 1,100
miles of urban, suburban :;\nd rural
highways and expressways in the nine
counties. Upon receiving a call from a
call box, call answering personnel can
dispatch appropriate assistance,
whether a tow service or law enforce~

ment, fire or medical service.
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Managing Traffic Signal Networks
MTC’s Traffic Engineering Technical Assistance
Program (TETAP) provides consultant expertise for
local governments that do not have the in-house
staff to maintain and operate their traffic signal net-
work. The program focuses on improving the tim-
ing of signals within and between jurisdictions to
improve the flow of traffic on major roadways.
MTC has provided over 100 TETAP grants to more
than 60 jurisdictions, the majority with populations
under 65,000.

Pavement Management System
MTC’s Pavement Management System (PMS) provides computer software and tech-

nical assistance to help cities and counties extend the life of pavement and thus
stretch local budgets further. Today, MTC’s PMS program is used by 91 cities and
eight counties in the Bay Area. The program also is used outside the region in South-

ern California and in eight states beyond California’s borders.

This program has been essential in identifying the extent of local street mainte-
nance needs and the shortfalls in funding to address them. While MTC'’s most recent
Regional Transportation
Plan (RTP) dedicates 29
percent of available rev-
enues over the next 20
years to operation and
maintenance of the region’s
road system, significant
shortfalls remain. MTC’s
legislative program advo-
cates additional funding

for repair of the regions

roadway network,
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STATEMENT OF MARTY MANNING, PRESIDENT-ELECT, AMERICAN PUBLIC
WORKS ASSOCIATION

Thank you Mr. Chairman and Members of the Subcommittee for the opportunity
to appear before you today. My name is Marty Manning and I am the president-
elect of the American Public Works Association. I am also the Public Works Director
for Clark County, Nevada. My comments will be brief and will cover the views of
the American Public Works Association on this topic as well as the efforts of the
local area partnership in Clark County, Nevada that is presently working to imple-
ment intelligent transportation system facilities.

The American Public Works Association serves more than 26,000 members con-
cerned with the operation, maintenance, renewal and improvement of the Nation’s
infrastructure by promoting professional excellence and public awareness through
education, advocacy and the exchange of knowledge.

APWA has a vital interest in the reauthorization of the Transportation Equity Act
for the 21st Century (TEA-21). In fact, APWA has a reauthorization task force cur-
rently in place that is working diligently to develop and promote APWA’s priorities
for reauthorization. Additionally, APWA has teamed up with other local organiza-
tions to comprise the Local Officials Transportation Working Group, which is made
up of organizations representing elected county and city officials as well as develop-
ment organizations, technology and city/county managers. APWA also serves as a
member of the steering committee for the Federal Highway Administration’s Na-
tional Dialogue on Operations.

We hope that you will look to APWA as a valuable resource for you and your staff
members as reauthorization proceeds. With so many unmet transportation-funding
needs, APWA believes that it is imperative to maintain the basic goals of TEA-21
by protecting the funding firewalls and allowing for as much local funding flexibility
as possible. Further, as our members deal most directly on a daily basis with the
system users, we have a strong understanding of how to best address transportation
issues within our communities.

Recent studies show that traffic congestion costs the country $78 billion in wasted
time and wasted fuel annually. In addition, urban area trips take about one-third
longer during rush hours and 27 percent of the Nation’s urban freeways are now
congested. This takes a toll on the Nation’s economy.

The deployment of ITS tools in conjunction with the construction of needed im-
provements would assure that existing transportation infrastructure may operate at
a higher capacity and that new improvements would also operate more efficiently
and be more economical to build.

As you know, Clark County is one of the most rapidly growing areas in the Na-
tion. We have come to expect new residents at a rate of 3,000 to 5,000 a month.
We also expect to welcome the arrival of 35 million visitors this year to the Las
Vegas destination resort area. This continuing growth puts a lot of pressure on the
area network of highways, roads and streets.

In Clark County, Nevada, we are becoming advocates of the management tool
products that ITS offers and the capacity and safety benefits that they represent.
Existing intelligent transportation systems are being improved and integrated with
new system tools that are now being installed. The installation of ITS products in
the urbanized Las Vegas Valley has only been possible by the creation of partner-
ships among Federal, State and local governments as well as our private sector
partners.

As an example, the Las Vegas Area Computer Traffic System provides computer-
ized control for the traffic signals in all of the jurisdictions in the Las Vegas Valley.
The system, operating under an agreement among the Nevada Department of
Transportation, the Southern Nevada Regional Transportation Commission, three
incorporated cities and the county, provides substantial travel time improvements
throughout a growing urbanized area with a population of 1.4 million people. It has
also provided real benefits in air quality. While the system was originally installed
with a Federal grant and NDOT assistance, the incorporated cities and the county
pay its annual operations and maintenance costs.

The Las Vegas Area Computer Traffic System was an initial step into ITS tech-
nology. Recently, further steps have been taken. Additional improvements to the
system have added new computer hardware and software, high-speed telecommuni-
cations facilities from the traffic signals to the computer, television observation at
critical intersections, and high tech local traffic signal controllers. In addition, the
Nevada Department of Transportation is proceeding on additional ITS projects to
create a highway management system that will provide the functions of traffic con-
trol, incident management, en-route and pre-trip traveler information and a user
service for archived data. The highway management system called FAST will be in-
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tegrated with the arterial management system under the Las Vegas Area Computer
Traffic System at a common location shared with the Nevada Highway Patrol Dis-
patching Center. Each system will operate with a common staff and an operating
agreement among the Nevada Department of Transportation, the Southern Nevada
Regional Transportation Commission, the three incorporated cities and the county.

Construction of the initial phase of the FAST highway management system will
begin before year-end and will be completed in two years. This construction will en-
compass the installation of ramp meters at select locations; high-occupancy vehicle
bypass ramps at metered locations; arrangements with the Nevada Highway Patrol
for ramp and bypass traffic enforcement; dynamic message signage at selected loca-
tions to provide road condition and incident information to motorists and the con-
struction of an arterial and highway management operations center. Upon comple-
tion of this project, the Las Vegas urban area will be well on the way to the creation
of an integrated arterial and highway management system.

As a county public works director, I can appreciate the value of the ITS manage-
ment tools and technologies we have already installed and the potential values that
the additions in new system improvements will provide in our urbanized area.

New technologies and tools that can be deployed to improve transportation system
management already do and can continue to have positive results at the local gov-
ernment level, but primarily in communities prepared to enter into cooperative ar-
rangements and partnerships with State and other local jurisdictions for the express
purpose of improving transportation system management. ITS should have a con-
tinuing role in perfecting transportation system management technologies.

In conclusion, we would recommend the continued support of the ITS Program
and recognition of its value in identifying and developing transportation system
management technologies needed to improve the capacity and efficiency of the Na-
tion’s highways, roads and streets. In addition we would recommend that the overall
goals of promoting safety, efficiency and economy; enhancing mobility; providing ac-
cessibility to transportation; improving the productivity of travel; safeguarding the
environment and reducing energy consumption be considered a solid basis for the
development of the ITS Program of the future.

STATEMENT OF STEPHEN ALBERT, DIRECTOR, WESTERN TRANSPORTATION INSTITUTE,
MOUNTAIN STATE UNIVERSITY, AND PRESIDENT, ROCKY MOUNTAIN CHAPTER, IN-
TELLIGENT TRANSPORTATION SOCIETY OF AMERICA

Good afternoon Chairman Reid, Ranking Member Inhofe, and Members of the
Committee. I would like to begin by thanking you for this opportunity to share our
views and perspective on Intelligent Transportation Systems and specifically Ad-
vanced Rural Transportation Systems or rural ITS. WTI/MSU, and actually the en-
tire rural community of transportation, tourism, public safety, fleet mangers, Na-
tional Parks, Native Americans and private sectors/interests thank you for recog-
nizing the need to address rural transportation issues and advanced technology ap-
plications at this hearing.

My name is Stephen Albert, I am the Director of the Western Transportation In-
stitute (WTI) at Montana State University (MSU). This is the second time I have
had the opportunity to present our view of rural transportation needs to the Com-
mittee.

The first was in 1996, as part of the Subcommittee’s ISTEA Reauthorization Field
Hearings in Coeur d’Alene, Idaho, to Senators Baucus, Warner and Kempthorne.

WTT’s mission is to “make rural travel and transportation safer, more convenient
and more accessible.” Founded in 1994 by the California Department of Transpor-
tation, Montana Department of Transportation and MSU, WTI is the Nation’s lead-
ing research Center focusing on rural transportation issues. With ongoing research,
demonstration and evaluation projects in 30 States and 10 National Parks, WTI was
recognized in 1998 by ITS America for our “outstanding achievement in rural ITS.”

In addition to serving as WTI’s director, I also serve as the Rocky Mountain ITS
America Chapter president, which includes Montana, Idaho, Wyoming, Utah, and
Colorado, and as vice-chair of the ITS America State Chapters Council that rep-
resents all 50 States. I also serve on the ITS America Advanced Rural Transpor-
tation System Committee, U.S. DOT Rural Action Team and the National Academy
of Sciences, Transportation Research Board Task Force on Transportation Needs for
National Parks and Public Lands. Finally, I recently authored a chapter on Ad-
vanced Rural Transportation Systems for the Intelligent Transportation Primer
sponsored by Institute of Transportation Engineers, U.S. DOT and ITS America.

Turning to the subject matter of your hearing today, I am here representing not
only Western States, but the entire rural community and we thank each of you for
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raising awareness of rural America transportation needs and ITS applications. My
testimony was developed from speaking with stakeholder groups on the East Coast,
Southern United States, Midwest and Alaska.

My testimony will address the following three areas:

Magnitude and severity of rural transportation challenges facing this Nation; spe-
cific examples and benefits of successful ITS deployment; future focus areas where
additional emphasis and resources should be placed.

1. WHAT ARE THE RURAL CHALLENGES?

For the last 10 years the rural constituents have heard our transportation leaders
highlight congestion as our Nation’s leading challenge. Programs such as Operation
Time Saver, Model Deployment Initiative and others have been the showcase of U.S.
DOT. These showcase programs have little, if any, direct application to approxi-
mately eighty percent (80 percent) of our Nation’s surface roads, or roughly four mil-
lion miles of roadway. The emphasis of ITS applications in urban areas has focused
on reducing congestion and increasing vehicle throughput and highway capacity, all
of which are benefits with which rural stakeholders have little in common. Unlike
urban areas that have congestion as the primary single issue, rural needs are more
diverse, complex and only tangentially transportation-related. So what are the rural
challenges?

1.1 Safety and Non-Interstate Roadways

In rural areas safety is of paramount importance. According to Federal Highway
Administration (FHWA) statistics, sixty percent (60 percent) of the crash fatalities
occur on rural highways, while only 39 percent of the vehicle miles traveled occur
on these roads—a disproportionate relationship. These combined facts make rural
crash rates (the number of crashes per million vehicle miles traveled) 2.5 times
greater than urban areas. In examining the rural crash rate by classification of
roadway (i.e. interstate, major collector, local road, etc.), we find that local roads
have a crash rate of 3.68 verses interstate crash rates of 1.23—or local roads have
a three times greater risk factor. Furthermore, single vehicle crashes on 2-lane rural
roads accounted for 54 percent of all rural crashes in 1998, and about 30 percent
of these occurred on curves. When these crashes occur they are compounded by lim-
ited emergency services among communities such as volunteer fire and rescue, and
remote hospital facilities. Emergency response time for crashes in rural areas to re-
ceiving aid at a hospital is twice as long as in urban areas, according to the Na-
tional Highway Traffic Safety Administration (NHTSA).

1.2 Digital Divide—No Wireless Communication Coverage

The safety situation on our rural roads is exacerbated by the fact that vast rural
areas of the United States are without wireless communications, which impacts
safety and increases infrastructure deployment costs. The current and planned con-
veniences that wireless coverage provides for Mayday services, entertainment, and
telephone service is largely non-existent in rural America. Cellular providers’ busi-
ness models are focused on call volume and profit; these do not align with rural
characteristics. Preliminary research conducted by WTI in five Western States indi-
cates that the notification time to learn of a crash is two to three times longer where
no wireless communication exists and near jurisdictional borders. In fact, the med-
ical response needs of the “golden hour” in remote sections of rural America is not
measured in minutes, but rather hours. When agencies must consider deployment
of technology if no wireless coverage exists, then wireline services must be con-
structed. Recently, the Washington DOT had to install 30 miles of cable for one
closed circuit television camera that was needed to monitor and verify safety issues
on a rural segment of highway. These types of communication challenges do not
exist in an urban environment.

1.3 Weather Impacts Every Day Life

Weather can be deadly in many regions of the United States. Stories of travelers
stranded in rural communities due to road closures, vehicles trapped in snow banks,
and flooding and hurricanes destroying or isolating communities are now becoming
more frequent events. In November 2000 a snowstorm in Rollins, Wyoming closed
I-80 and resulted in 31 miles of semi-tractor trailers backed-up with no fuel, no
services and no way to communicate the closure or re-opening of the roadway to
drivers. According to FHWA there are approximately 7,000 fatalities and 450,000
persons injured each year due to weather related events. ITS technologies are avail-
able to mitigate the effects of circumstances such as this; however, additional fund-
ing for rural ITS deployment is critical.
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1.4 Tourism and Economic Viability

Tourism is a critical concern to the economic viability of numerous rural commu-
nities. According to the Travel Industry Association of America in 1998, travel and
tourism in the United States is the Nation’s largest export industry and second larg-
est employer, accounting for over $515 billion in expenditures, resulting in 7.6 mil-
lion jobs and accounting for 1.3 billion domestic trips. In most States, tourism is the
second leading economic indicator and considered the key to the economic future of
many States. Based on rural ITS outreach workshops conducted in 15 States by
WTI, in partnership with FHWA, the travel and tourism community have identified
concerns in the following areas: directional signing; timely and accurate information;
coordination of traffic management alternatives; seasonal and special event traffic
management; parking information; regional sharing of information and services; and
funding. In summary, an efficient transportation system is essential to rural com-
munities who depend on tourism revenues for their survival. Providing real-time in-
formation to tourists, via ITS, is the key to encouraging greater tourist activity in
rural areas and enhancing their economies.

1.5 Federal Lands, National Parks and Native Americans

Two distinct groups of target areas that highlight rural environment are issues
associated with Federal lands and Native American lands as well as users of those
areas. As an example of our Federal lands consider National Parks and transpor-
tation. The impact of our National Park Service on regional economies and their
transportation systems should not be underestimated. In order to provide a frame-
work on the impact of the NPS consider the following NPS statistics:

e Scale—374 parks in 49 States, 18 million acres;

* Employees—19,200;

» Economic activity—$14 billion, supporting 309,000 jobs;

¢ Visitation—266 million visitors, demand increasing 500 percent over the next
40 years.

With a broad impact and visitation on the increase, the NPS is under extreme
pressure to provide increased services with fewer resources, while simultaneously
trying to provide stewardship for an environment they are entrusted to protect for
future generations. As our National Parks become increasingly “loved to death,” it
is apparent that respective transportation systems and associated services are a
critical issue.

The second area is our sovereign Native American lands where safety, economic
viability and transportation are the key issues. Research has shown that Native
Americans die in motor vehicle crashes at rates six times that of the rest of the Na-
tion and % of Native American traffic fatalities involve alcohol. Unemployment
rates on reservations often exceed 70 percent, over 10 times the national rate. Last,
only 29 percent of tribes have any form of transit system. The issue of economic via-
bility was the most important issue identified by 300 Native American tribes in a
recently completed survey by WTI to assess tribal and transportation needs. Safety
needs were second priority, followed by tourism and traveler information. Here
again, ITS deployment will have a positive impact by providing enhanced safety and
traveler information.

1.6 Animal Conflicts

Each year there are approximately 726,000 animal-vehicle crashes. These crashes
rarely result in fatalities, but at approximately $2000 per incident in property dam-
age, the annual cost nationally amounts to over $1 billion. The growth of suburbs
into wildlife corridors contributes to the problem, however, these accidents occur at
higher speeds and with greater frequency in rural areas. Today’s deer population
alone is greater than 25 million. Accidents with deer and other animals are only
goin{l,f to increase as populations expand and urban development encroaches into
rural areas.

1.7 Public Mobility

Unlike urban areas, where public transportation service is implemented to pro-
vide transportation for employment purposes or as a means of reducing congestion,
in rural areas public transportation service has a direct impact on the quality of life
of many rural residents. According to the Federal Transit Administration (FTA), ap-
proximately 38 percent of the rural population has no access to public transpor-
tation and another 28 percent has little access. Even when public transportation ex-
ists, little or no information is available about the services. Furthermore, service is
sometimes restricted to weekends, evenings, or designated days of the week. Low
population density in rural service areas makes it difficult at best to deliver public
transit services. Where neighbors often live miles apart, trip distances are long, and
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travel to common origin and destinations are infrequent, public transportation pro-
viders find economically viable solutions to their problems difficult to identify and
extremely costly to implement.

Rural transit agencies typically operate small fleets that provide service to these
sparsely settled areas. In fact, most Section 18 recipients (60 percent) serve areas
with fewer than 100 persons per square mile using 8 to 15 passenger vans. In addi-
tion to service limitations associated with the size of the fleets, rural transportation
must also meet the diverse needs of a broad range of users including elderly, handi-
capped, and financially disadvantaged individuals. The demands placed on the fleet
staff by the service requirements, the various vehicle equipment requirements, and
the payment systems or subsidies used to finance those services are also factors to
be considered. Finally, local coordination must determine what types of transpor-
tation services can be provided to rural residents and how providers must work to-
gether on meeting the needs of their rural residents.

1.8 Commercial Vehicles, Goods Movement and Long-distance Trips

The movement of goods is critical to the economy of the United States and the
rural interstate system is an essential component in the process. Rural interstates
are, in essence, the arteries over which flow the goods to be distributed to citizens
throughout the country. On many rural highways, 30 percent of traffic is commer-
cial vehicles, and their numbers continue to grow. This increase is a result of many
closures of rail lines that served rural communities and freight centers, such as
grain elevators. In many instances rural America is inheriting the traffic from
urban areas that moves within and between its’ communities.

Commercial vehicle operators have identified several transportation needs associ-
ated with rural travel, such as the frequency with which they must stop at weigh
stations for verification of permits, load limitation checks, and safety inspections.
Every time a commercial vehicle stops at a weigh station or a border crossing, it
costs the carrier money. Therefore, measures to increase the operational efficiency
of the system or reduce travel delays for the commercial vehicle operators are con-
sidered of primary importance. ITS technology exists today to dramatically reduce
these costs. For instance, vehicles traveling across the country often must pass
through multiple tolling systems, efficiency in terms of time savings could be real-
ized through the use of electronic payment systems on toll roads.

1.9 Diversity and Understanding

Rural areas are challenged in that there are few issues and application similar-
ities among different locations and regions (i.e. Cape Cod, MA; Brandon, VT and Eu-
reka, CA). This diversity challenge is further complicated by the fact that “transpor-
tation is not the hook” to bring stakeholders together, and the stakeholders typically
do not have frequent opportunities to meet to develop a common vision. They also
lack facilitation and oversight as provided by a metropolitan planning organization
(MPO). These issues of diversity, lack of understanding of ITS benefits and the ab-
sence of a Federal process that treats rural ITS projects on a level playing field with
urban ITS all contribute to the many institutional issues and delays in deployment.
I believe very strongly that now is the time for U.S. DOT to step up to the plate
and provide a level playing field and provide adequate resources to respond to rural
transportation needs that urban areas have enjoyed over the last several years.

2. ADVANCED RURAL TRANSPORTATION SYSTEMS SUCCESS STORIES

Now, having made that last statement, I do want to recognize a number of success
stories that have taken place in rural areas. In recognition of the rural issues in
need of attention, the United States Department of Transportation’s (U.S. DOT)
Joint Program Office established the Advanced Rural Transportation Systems
(ARTS) program in 1997. The ARTS Program has been defined by development
tracks that categorize the various technology tools that can be utilized to address
user needs in the various rural communities. The development tracks include emer-
gency services, tourism and travel information, traffic management, rural transit
and mobility, crash prevention and security, operations and maintenance, and sur-
face transportation and weather. I would like to highlight some of the successful
projects that have been implemented at the local level.

2.1 Crash Prevention and Security

The technology applications relating to this area focus on the prevention of crash-
es before they occur and on reducing severity when they do. Many State depart-
ments of transportation are targeting three areas of focus to address these needs:
speed management, intersection collision avoidance and animal collision avoidance.
To manage travel speed in mountain passes, Colorado DOT has implemented a dy-
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namic downhill speed warning system on I-70 west of Denver, outside the Eisen-
hower Tunnel. The system measures truck speeds, weight, and number of axles and
advises the driver of the appropriate speed. The truck speed warning system was
installed on a narrow curve that has a design speed of 45 mph. The average truck
speed around this curve has dropped from 66 mph to 48 mph since the installation
of the warning system. The system has eliminated approximately 20 truck run-
aways and 15 truck related crashes per year. California DOT has implemented a
similar speed warning system for passenger cars and trucks near Redding California
along I-5 in Sacramento Canyon. The system has reduced travel speed and reduced
the number of accidents, and has provided California DOT an opportunity to show-
case technology that can save lives.

In Maine and Virginia, the DOTs are implementing an intersection collision
avoidance system that uses detectors at all approaches of an intersection to track
vehicles nearing the intersection. The detectors use parameters such as the presence
and speed of a vehicle to display warnings to drivers approaching both from the
major and minor roads. These messages read “Cross Street Traffic Is Approaching”
and “Watch Out For Cross Traffic.” These systems have reduced accident experience
and provided advance warning in rural areas.

A third project that can be highlighted to address crash prevention is the Animal-
Vehicle Crash Mitigation Project, which involves 15 States and will demonstrate
technologies to detect animals in the rights-of-way through microwave technology
sensing systems and inform the drivers upstream of the encroachment. If successful,
this project may help to reduce the approximately $1 billion lost on animal-vehicle
collisions each year.

2.2 Emergency Services

This area concentrates on the services provided by law enforcement, fire depart-
ments, emergency medical services, and related organizations. The organizations
usually are multi-jurisdictional in nature, involve complex operations and require a
great deal of coordination. Recognizing these challenges the Virginia DOT sponsored
the Northern Shenandoah Valley Public Safety Initiative. The project’s goals are to
enhance the collection and communication of critical accident victim patient data be-
tween the on-scene emergency medical personnel and the receiving hospital through
the use of hand-held portable digital assistance devices. Use of the off-the-shelf
PDA’s has improved patient outcome, improved on-scene, en-route and emergency
room patient services, improved data collection, all in addition to incident manage-
ment coordination. A similar system is being deployed in Montana too.

In Texas, the San Antonio Fire Department has utilized ITS with LifeLink.
LifeLink is designed to link the ambulances located on or near San Antonio’s free-
way system with a hospital in the City. Each ambulance is equipped with
videoconferencing hardware and software to provide 2-way video and voice between
the ambulance and an ER or trauma physician at the hospital. The equipment can
also send vital signs and cardiac data to the hospital. These technologies are de-
signed to assist with the issues associated with the golden hour to save lives. The
city of Tucson and the State of Nebraska are implementing a similar system, too.

2.3 Tourism and Traveler Information

As stated previously, tourism supports the economic viability of rural communities
with approximately $500 billion annually. This technology application area focuses
on the core infrastructure to provide information and data exchange between organi-
zations and the traveler. Examples of successful projects include the deployment of
traveler information systems (kiosks, highway advisory radio, variable message
signs, internet sites) in tourist locations such as in Flagstaff, Arizona along I-40
near Grand Canyon National Park and Branson, Missouri where the number of an-
nual visitors is more than one thousand times greater than the resident population.

Two unique applications of technology that have been showcased recently are the
Yellowstone National Park Smart Pass project and the Oregon DOT Travel Time
Estimation project. As you know, our National Parks are experiencing increasing
visitation and traffic congestion. The Yellowstone National Park Smart Pass will
provide frequent users and local residents with an electronic pass and a designated
lane at entrance gates to bypass congestion. The Oregon DOT Travel Time Esti-
mation project will provide ODOT with the ability to collect travel-time data on U.S.
39/101, a high volume recreation corridor, through license plate “capture” tech-
nology. The license plate can be captured along the route and be used as a “probe”
to determine if incidents have taken place. The license plate image is scrambled and
discarded after use and to avoid privacy issues.
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2.4 Traffic Management

This area of application focuses on technologies to control operations as well as
provide guidance and warning of traffic to improve travel on roadways. As in the
area of emergency services, coordination is the key to success. Three examples of
success are the Duluth Transportation Operations and Communication Center, for
jointly managing transportation with other organizations, the Arizona DOT High-
way Closure Restriction System, and the Oregon DOT TripCheck for developing vir-
tual applications to collecting and disseminating information to multiple organiza-
tions to manage traffic. At the Duluth Transportation Operations and Communica-
tion Center, MinnDOT jointly manages the transportation system with State police
and transit organizations to provide seamless transportation services. In order to
provide for decentralized information collection and dissemination, the Arizona DOT
and Oregon DOT utilize the internet whereby organizations can enter road closure,
lane restrictions, unsafe road conditions, and parking information into the system
and all agencies can view the status of those conditions. The ODOT TripCheck sys-
tem includes images from closed circuit cameras at mountain passes and other loca-
tions and is directed predominantly at DOT staff, but the information can be viewed
by the general public, too. During the peak usage the number of users have exceed-
ed 350,000 per month.

2.5 Rural Transit and Mobility

This area focuses on increasing access to transportation for those who are mobility
impaired through transit/para-transit services. As stated previously, providing mo-
bility service to vast geographic areas is difficult from the perspective of cost effec-
tiveness and communications infrastructure. One project that has accomplished this
is the global positioning system project in Ottumwa, Iowa for the Ottumwa Transit
Authority. The OTA provides public transit service in southern Iowa that includes
Ottumwa, and the surrounding 10 counties. The service area is a very large, low-
density rural area of 5000 square miles, and 149,000 people. To overcome commu-
nication coverage the OTA had to create a communications backbone to support the
gathering and distributing of data over such a broad geographic distance. This was
accomplished by establishing a 4-tower radio network. Using space on existing tow-
ers strategically located throughout the area at the furthest points enabled OTA to
eliminate “black holes” in communication between buses and the office. Data is
gathered at these 4 tower sites, and transmitted to a central location in Ottumwa.
Via microwave link, the data is transmitted between the central tower and the cen-
tral office (dispatch). This network has successfully enabled OTA to track each vehi-
cle and provide electronic messages between the office and buses.

2.6 Operations and Maintenance

This development track focuses on improving the efficiency and capabilities of
service to maintain and operate our transportation system. Because resources are
more scarce and distances greater than urban areas, the ability to operate and
maintain transportation infrastructure and the roadway system is paramount. Ex-
ample projects include the operation of automated anti-/de-icing of bridges, and ad-
vanced technology for snowplows and agency vehicle monitoring. The Automated
Anti-/De-Icing on Bridges enables the remote application of anti-icing and de-icing
chemicals to the roadway. The system uses atmospheric and pavement sensors to
provide early warning of changing conditions. When weather conditions reach cer-
tain criteria, the application of chemicals is automatically performed. The system re-
ports to maintenance personnel when the chemicals have been applied. The mainte-
nance personnel also can call the system using a cellular phone to override the sen-
sors and activate the chemical application. A second example is the application of
technologies to winter maintenance activities to monitor snowplow fleets, spreading
applications, and vehicle collision warning and route guidance. The Iowa, Michigan
and Minnesota DOTs are utilizing technology to monitor agency vehicles (e.g. chem-
ical applications, vehicle location, plow up/down, etc.) at to a central point. In Cali-
fornia and Arizona, the State DOTs have instrumented snowplows and the moun-
tain pass roadways with technologies to allow for vehicle tracking in the roadway
for lane guidance and collision avoidance systems to warn motorists of close prox-
imity. In California and Arizona, the snowplow operators were surveyed and the
systems were found to increase their safety, productivity and efficiency.

2.7 Surface Transportation and Weather

This development area focuses on improved weather information systems and
maintenance technologies for all types of weather conditions. Accurate road and
weather information can mean the difference between life and death.
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Example projects include the Greater Yellowstone Weather and Traveler Informa-
tion System and the U.S. DOT Field Operation Test called FORETELL. The Greater
Yellowstone Weather and Traveler Information System will develop and integrate
the SAFE-PASSAGE mountain pass pavement temperature prediction model, and a
road and weather condition information system that delivers trip-specific weather
forecast and road reports via cellular telephone by dialing #SAFE in North Dakota,
South Dakota, Minnesota and soon Montana and Nebraska. The #SAFE system will
provide road and weather information 40 to 60 miles (or 1-1% hours travel time)
ahead of the direction of travel. The #SAFE system has been used by over 300,000
motorists, with a monthly average of 16,000 per month and the median use of the
system is 25 times per year, mostly in the winter. A recent survey found that 94
percent of the users of the system found it beneficial.

The second project, FORETELL, is also a multi-state public-private partnership
which brings together all available weather data sources, including satellites, ra-
dars, and surface sites including National Weather Service Department of Defense,
aviation and conventional DOT road-weather information stations to create
nowcasts and forecasts. The FORETELL project is initially targeted as an internet
maintenance management tool but later will be expanded to provide traveler infor-
mation. The States involved in the FHWA project include Iowa, Missouri, Maine,
New Hampshire and Vermont.

3. WHAT ARE THE FUTURE NEEDS?

While there have been success stories as highlighted by my previous testimony
there are some very real gaps and opportunities that must be addressed. To date,
U.S. DOT has predominantly concentrated on urban ITS and discounted the need
to address rural challenges 1in any realistic programmatic level. To quote one DOT
Chief Engineer, “the highest use 1s not necessarily the highest need.” Prevailing at-
titudes must change if rural challenges are to be addressed. The time to address
rural needs has arrived and we need Federal leadership and commitment. The fol-
lowing recommendations are proposed from rural ITS constituents around the coun-
try including myself.

3.1 Conduct Outreach and Professional Capability Building Seminars

Rural stakeholders have little understanding or conceptualization of how ad-
vanced technologies can impact their daily lives; the phrase “ITS” is unknown to
most organizations beyond DOTs. In fact, because ITS has been so frequently de-
scribed as a congestion management tool, the word “ITS” is best not used in a rural
environment because of the images that may come to mind. While outreach has oc-
curred it has only taken place as a result of various national leaders in the field,
and not any planned Federal initiative. In the last year a variety of outreach mate-
rials (e.g. ITS America’s State-of the-ARTS document, Rural ITS Toolbox, ARTS CD
Outreach Presentation materials, incorporating rural needs into the National Archi-
tecture, Guidance document) have been developed that can be used to perform out-
reach and training to rural stakeholders. Given that Federal dollars to develop
Early Deployment Plans were only available to urban areas with populations over
50,000 and guidelines exist that regionally significant projects need to develop re-
gional architecture, there should be a commitment to provide outreach and training
in rural areas more than at just a statewide level. Also, it is important that these
outreach and professional capability building activities occur in rural communities
where stakeholders live rather than large urban centers.

3.2 Integrate Funding and Increase Awareness

In attempting to develop a rural ITS project one learns quickly that Federal and
State agencies are only concerned about their individual mission rather than the
crosscutting solutions. In essence, each agency is “stove-piped” in their perspective
and funding. Also, Federal and State agencies are not aware of respective funding
opportunities to advise rural constituents. The process to initiate a project from the
Federal level is the same no matter the dollar amount. While these issues may ap-
pear inconsequential they are the very real institutional barriers that inhibit ITS
deployment.

Rural areas have challenges that are aligned to more than just the departments
of transportation missions, including agencies such as agriculture, health and
human services, public safety, tele-communications, tourism, and more. To integrate
funding and increase awareness of opportunities, it is recommended that a blue-rib-
bon committee be formed to create a one-stop shopping process or even a clearing-
house, develop an awareness program for rural funding opportunities, review the
project initiation approval process, and determine if a block-grant approach may be
more feasible for ITS deployment that would horizontally cut-across Federal agen-
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cies. In fact a model for this effort already exists at Federal Lands Highway Pro-
gram with the award-winning www.recreation.gov website. This website received
honors including the National Performance Review Hammer Award, Government
Executive magazine “best Feds on the web” award, and Trailblazer award by E-Gov
2001 as outstanding example of government best practice.

3.3 Improve Communications Coverage to Provide a Basic Level of Detection, In-
creased Safety and Reduced Deployment Cost

Communication coverage is critical to achieve a level of detection on rural high-
ways to improve safety and lower installation deployment costs. Currently, the
times to detect, respond, and provide service at an incident is typically twice that
of an urban area. If we are to manage our rural roadways in a safe and prudent
manner then some level of basic infrastructure to detect problems and a communica-
tion system to transmit that data must be created and funded. Critical to the basic
level of detection needed is a communication backbone.

Second, the vision of Public Law 106-81 is to encourage and facilitate the prompt
deployment throughout the United States of a seamless, ubiquitous, and reliable
end-to-end infrastructure for communications, including wireless communications, to
meet the Nation’s public safety and other communication needs. Nowhere in Amer-
ica does the congressional intent of the Wireless Communications and Public Safety
Act of 1999 hold more promise than in rural States. Rural States record less than
25 percent of the 17 million annual car accidents but these collisions result in 60
percent of all fatalities. Twenty-five thousand Americans die each year on our rural
highways because the promise of the technology has yet to be fully realized. Emer-
gency medical personnel refer to the time immediately following a crash as the
“Golden Minutes and Golden Hour.” It is estimated that 40 percent of all 911 call
are cellular based. Given that rural America has large pockets of “dead zones” (no
cellular wireless service), a new or improved model will need to be developed to in-
crease communications coverage. This new model may be similar to the Rural Util-
ity Service but at a minimum it may require a Federal subsidization for private car-
riers that cannot achieve the return on investment that the high volume urban sub-
scriber models deliver. If ITS deployment is going to be achieved and a “seamless”
transportation system envisioned then communication coverage must be addressed
in rural America.

Third, by providing the communication coverage (wireless/wireline) the installa-
tion cost of ITS deployment will be reduced thereby allowing an increased number
of solutions. As previously highlighted in the Washington DOT example of 30 miles
communication cable for one closed circuit television camera, it is unrealistic to have
this as the norm.

3.4 Develop Regional Projects and Partnerships

Travelers do not see the jurisdictional State boundaries as they plan or complete
trips, nor do they care, and yet most ITS projects are developed with only a single
State in mind. While there are a handful of truly regional scale initiatives such as
the Greater Yellowstone project (Montana, Wyoming, Idaho), California—Oregon
Advanced Transportation System, CANAMEX Corridor (Canada, Montana, Idaho,
Nevada, Arizona, Mexico), I-95 Corridor Coalition, Gary-Milwaukee-Chicago Cor-
ridor, they are limited. Regional scale projects focused on the travel sheds that mo-
torists use need to address a national system and to encourage public-private part-
nerships to develop the economies of scale needed to minimize risk.

3.5 Implement Regional Servers for Data and Information Exchange Between Stake-
holder Groups

Central to any architecture developed for rural projects across the country is the
need and ability to exchange data and information. Many States are implementing
internet based solutions and developing virtual “traffic management centers” be-
cause they realize a decentralized information collection and dissemination process
that includes all stakeholder groups (transit, tourism, public safety, fleet mangers,
National Parks, Native Americans) is more critical to manage the transportation
system in rural America. To accelerate the ability to exchange data and information
to provide for communication, cooperation and coordination, funds should be allo-
cated to implement regional “internet” based servers throughout the 50 States.

3.6 Increase Research Funding and Provide for More Adaptive Standards

Because the majority of deployment has been done as a result of State lead efforts
rather than Federal, and because State DOT’s tend to be more concerned about im-
plementation than evaluation (or they intuitively know the benefits), there has been
only a marginal amount of research as to the quantified benefits of rural ITS. If
ITS is to be accepted by rural communities and eventually mainstreamed as a viable
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solution, the benefits of ITS applications need to be known before considering more
traditional measures (e.g. widening the road versus dynamic speed warning system).
Funding for research, specifically targeted for rural ITS, should be set aside to allow
for a more robust evaluation of current and planned deployment.

Standards are developed to allow for ITS deployment interoperability. While this
is a general goal that everyone can agree with, many in the rural community feel
that it should be accelerated and that there should be flexibility to allow for a rural
needs to be addressed and not a “one size fits all” mentality that is aligned with
the requirement of larger urban center requirements.

3.7 Create a Rural Model Deployment Initiative

To date, the majority of rural ITS planning and deployment has been the initia-
tive of individual States. If the U.S. DOT truly wants to take a leadership role, then
an opportunity I recommend would be to create a Rural Model Deployment Initia-
tive similar to the Metropolitan Model Deployment Initiative, but concentrated on
a more regional/rural scale as discussed previously. It should be noted that Rural
Model Deployment Initiative can be similar to the Metropolitan Model Deployment
Initiative, but it will fail if one attempts to take the applications from urban and
just apply them to rural. This new Initiative may need to be more cross-cutting in
determining how technology can assist several organizations in performing their
day-to-day activities rather than just one organization. An example may include the
use of Automatic Vehicle Location systems for the combined needs of transit, main-
tenance fleets, public safety fleets, and ambulances.

3.8 Build on Successful Tourism Partnerships to Create Jobs

Tourism is the economic engine of rural America! To allow ITS to be more effec-
tive the focus and attention toward tourism partners that may ultimately be the im-
plementers of ITS must be increased to spur economic activity and create jobs. It
should be noted that at this time while traveler information systems have been
found effective in providing information, it is unknown to what extent they con-
tribute to increase economic activity, but it appears plausible.

In closing, while there are isolated success stories that can be highlighted, there
are still many challenges yet to be addressed. In keeping to the rural spirit, the
Subcommittee and U.S. DOT have an opportunity to be “pioneers” in making a re-
newed rural ITS commitment. As we like to say in the West—Our forefathers were
pioneers, not settlers!
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