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Meeting the workforce shortage:
You can make a difference
In the next four to seven years, almost half of all civil engineers in the United
States will be eligible to retire. Many of these engineers were hired as part of fed-
eral initiatives during the 1950s, 60s, and 70s. The person sitting next to you may
be retiring soon-who is going to replace him or her?

The potential shortage of civil engineers is further compounded by a decline
in students entering civil engineering programs, creating an urgent need for
student outreach and recruitment now.

In a response to the predicted shortage, the Local Road Research Board's
Research Implementation Committee (LRRB-RIC) funded and initiated a
campaign to recruit high school juniors and seniors. The focus of the cam-
paign is for city and county engineers to make presentations at their local
high schools to get young people excited (yes, excited!) about working as
a civil engineer or civil engineering technician.

"In the 50s and 60s, civil engineering was the first field to use
computers-now computer use is an everyday thing for high school
students," says Michael M. Marti, P.E., principal investigator of this
project from SRF Consulting Group. "With today's kids being so
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A day at the spring expo
For maintenance workers to do their jobs more safely
and efficiently, they need training in the latest practices

and technology. A popular place to get this training is the

annual Spring Maintenance Training Expo. This year's

expo, held in St. Cloud April 27-28, attracted more than
550 county, city, and state highway and street workers as
well as other interested parties from all across the state.

This was the first year that CTS and Minnesota 1I'AP
assumed primary sponsorship for the event, in coopera-
tion with the Minnesota Local Road Research Board.
Mn/DOT, the Minnesota Street Superintendents Associa-
tion, and the Minnesota Public Works Association.

The expo provided 1 I different training sessions that
varied from pesticide application to erosion control. And
as in previous years, the expo included an exhibit hall
featuring the latest in safety gear, maintenance tools.
and equipment.

Participants earned continuing education units and
Minnesota IIAP "Roads Scholar" credits (see

to learn more about the Roads
Scholar Program).

Following is a snapshot of only some of the events of
the first day.

Toward Zero Deaths Program
During the general session, Dick Larson, Mille lacs
County Engineer, pointed out that sometimes wonder-
ful things are actually dangerous. The road system in
this country is a wonderful thing, and yet 42,000 deaths
occur on that system annually. The roads have improved
and the vehicles operating on them have improved, but
more attention needs to be placed on the driving habits
used by motorists if there is to be any significant reduc-
tion in traffic deaths. The 'lToward Zero Deaths Program

Expo continued on page 2

Sheehan selected NACE
Urban County Engineer of 1
Michael T. Sheehan
P. E.. county engi-
neer of Olmsted
County and memtber
of the Minnesota

1:IAP Steering
Commnittee, was
named the 2003
Urban County
Engineer of the Year

by the National

Association of

County Engineers
(NACE). Sheehan was recognized for this honor at the
Annual Management and Technical Conference held in
Orlando. Fla., on April 8, 2004.

Sheehan has been in his current position since 1986
and served as the assistant county engineer from 1976 to
1986. From 1968 to 1976 he worked with the Minnesota
DOT. lie received his bachelor's degree in civil engi-
neering from the University of Minnesota.

Sheehan oversees a 530-mile highway system with
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an overall budget of $27.5
million. Under his leadership.
Olmnsted County has completed
numerous projects, including a
12-year highway improvement

project completed in 1998 that
created a major beltline express-
way around Rochester; reha-
hilitation of 103 bridges; and
upgrades of maintenance equip-
ment into a modern, multi-use
highway maintenance fleet.

Sheehan has been active
in many professional organizations and has served as

president of the Minnesota Society of Professional Engi-
neers and the Minnesota County Engineers Association
(MCEA). Some of his many professional awards include
the 1998 Outstanding County Engineer of the Year
Award by the MCEA, and the Minnesota Department
of Transportation Merit Award for Outstanding Perfor-
mance -Bituminous Project in 1986 and 2001.

Congratulations, Mike!
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Expo features truck-weight compliance training /oNm inpae I

is focused on doing this through efforts at the community
level to change driving habits. (Please visit

for more about this multi-agency effort.)
One example of this is to get people to sign a pledge

card wherein each person pledges to practice five spe-
cific safe-driving practices. Larson distributed copies and
urged all in attendance to sign a card.

Larson also pointed out that everyone in the audience
had a higher responsibility to traffic safety because they
are professionals in the transportation business. It is not
enough to ask others to be careful-it is necessary to
practice it ourselves. The driving decisions of those in
the room are based on training and knowledge beyond
that of the average driver, and affect the lives of others.

Hats off to the spring expo planning committee!
* Gina Baas, Lori Graven. Jim Grothaus, Mindy

Jones, Teresa Washington, Minnesota LTAP/
University of Minnesota

* Sandy McCully, Ken Nelson, Rick Shomion,
Benjamin Zwart, Mn/DOT

* Tom Klatt, City of Golden Valley & MPWA
* Shannon Tyree, WSB & Associates Inc. &

MPWA
* Rick Beane, City of St. Louis Park
* Dick Larson, Mille Lacs County
* Dave Sorby, City of Mendota Heights &

Minnesota Street Superintendents Association

Advanced driving skills for maintenance workers
Larry Ouelette, range instructor for the Minnesota High-
way and Safety Center, has been at the expo in the past
and his discussions on safe truck operation are always
well received. Ouelette talks about both safety equip-
ment and the human factors involved in driving. A few
key points that Ouelette made:

* Most driver training is essentially the same as was
offered 30 to 40 years ago. He encouraged those of
us who drive for a living to take a course such as that
offered by the Minnesota Highway and Safety Center.

* Drivers must take responsibility for the condition of
their own vehicles by making inspections and insisting
that necessary repairs get made.

* Airbags are designed to be used in conjunction with
seat belts and are very effective when used that way.

* Be very wary of fatigue and the effect it has on your
ability to safely operate a vehicle. A new instrument,
the pupilometer, has been developed that measures the
level of fatigue by scanning your eyes. It is not yet a
proven technique but will be in the future. At that time
it will probably become a standard test.

* Seventy percent of truck crashes are left turn or
backing.

* Distractions: People are too often doing other things
while driving such as drinking coffee, using cell
phones, applying make-up, eating, etc. He described
several serious and deadly accidents that have been
shown on TV during the past year that were caused
by distractions.

Chain-saw safety
Dave Stadler from
Oregon Cutting Sys-
tems provided differ-
ent sessions morning
and afternoon deal-
ing with chain-saw *
safety. Stadler's pre-
sentations covered a
broad range of topics
dealing with chain
saws including safe
operating practices,
safety equipment,
proper maintenance,
and matching the proper components depending on the
work to be done. Stadler's informal presentations and
obvious knowledge prompted a great deal of interest and
class discussion. The program also included some excel-
lent video related to chain-saw safety.

Truck-weight compliance training
Greg Hayes, an instructor at Northland Community and
Technical College, presented an overview of the new
Minnesota LTAP workshop designed to enhance knowl-
edge and voluntary compliance of Minnesota's truck
weight limits. This workshop was developed in partner-
ship with Mn/DOT and the LRRB Research Implemen-
tation Committee because it is believed that the great
majority of noncompliance with truck weight limits is
based on a lack of understanding of the requirements.

Hayes's slides led the class through the material pre-
sented in the workshop. While it did not include any of
the workshop's practical exercises, it provided a wealth
of information on Minnesota requirements related to
truck weights. A few key points are summarized below:

* Ten-ton routes are the state, U.S., and Interstate
highways together with "designated" other
routes. All other roads are nine-ton routes, or
73.280-pound routes.

* The Minnesota Gross Weight Tables only give maxi-
mum allowable weight. The legal weight may be
less depending on axle spacing.

* One legally loaded five-axle truck does damage
equivalent to 9.6(X) cars. A five-axle truck that is
overloaded 20 percent does damage equivalent to
19,(X0) cars.

* A 20 percent tandem overload (added 6,800 pounds)
causes 2.25 times the damage as a legal tandem of
34,000 pounds.

* Weight limits apply to axles, wheels, and tires.
Requirements for any one of these elements
applied to a specific vehicle may result in a legal
load less than that indicated in the Minnesota Gross
Weight Tables.

* Winter Load Increase and Harvest Weight
Increase provide for heavier loads under specific
circumstances.

* Seasonal road restric-
tions provide for lesser
axle loads during the
restriction period. Unless
otherwise posted, any
local road is restricted to
five-ton axle loads during

a the seasonal restriction
perio d.

Hayes indicated that
the workshop would be
valuable for those compa-
nies and governments that
want to maximize their
loads while remaining in

compliance with Minnesota's truck weight requirements.
In between classes, there was ample time to roam the

exhibit hall, view new products, and ask exhibitors ques-
tions about their products.

-Pat Murphy

Be a "skidster" at Fall
Maintenance Expo
Mark your calendar for the Minnesota Fall
Maintenance Expo featuring a new "Skidster
Competition." The annual expo is being held at
the St. Cloud Public Works Facility on October
6-7, 2004. As always this event will be spon-
sored by the Minnesota Public Works Association
(MPWA), Minnesota Street Superintendents Asso-
ciation (MSSA), Minnesota LTAP, Minnesota
Department of Transportation (Mn/DOT) and the
Minnesota Local Road Research Board (LRRB).

Twenty-one hour-long training sessions will
cover topics such as:

* snow and ice control
* homeland security
* accidents, health, and safety
* truck-weight compliance training
* equipment expositions
* truck set-up for winter maintenance

operations
Two equipment competitions will be held: the

annual "Snow Roadeo" for snowplow drivers, and
a new "Skidster Competition" for all participants.
Preregistration is only required for the roadeo.

Typical registration is $20 for one day, $35 for
two days. Additional registration of $15 per per-
son will be required for the snow roadeo.

Look for the brochure in the mail shortly.
For more information, contact Kathy War-

ren with the Minnesota Fall Maintenance Expo
Planning Committee at 651-351-7432, or e-mail

The Minnesota Local TechnicalTehniAssistance Program
is part of the Federal Highway Administration's
Local Technical Assistance Program (LTAP). LTAP
is a nationwide effort designed to foster and improve
infoirmation exchange among local practitioners and
state and national transportation agencies. Minnesota
LTAP is administered by the Center for Transportation
Studies at the University of Minnesota, and cospon-
sored by the Minnesota Local Road Research Board
and the Minnesota Department of Transportation.

The University of Minnesota is committed to the policy
that all persons shall have equal access to its programs,
facilities, and employment without regard to race,
color, creed, religion, national origin, sex, age. marital
status, disability, public assistance status, veteran status,
or sexual orientation. This publication is available in
alternative formats upon request.

Any product mentioned within should not be consid-
ered a product endorsement. Authors' opinions/find-
ings do not necessarily reflect the views of Minnesota
LTAP.

Technology Exchange is published quarterly. For free
subscriptions, mailing list changes, or extra copies,
contact us at the address or phone number below.

Technology Exchange welcomes contributions and
suggestions from its readers. Submit articles, news
items, potential topics, and other comments to Pamela
Snopl, managing editor.

Minnesota LTAP
Center for Transportation Studies
University of Minnesota
200 Transportation and Safety Building
511 Washington Avenue S.E.
Minneapolis, MN 55455
Phone: 612-626-1077
Fax: 612-625-6381
E-mail: mnltap(aumn.edu
Web:

O 2004 Minnesota I ocal Technical Assistance
Program ILTAP). 'University of Minnesota

MINNESOTA LTAP RESOURCE STAFF

Program Director: Cheri Marti. 612-625-5829,
cmarti@ cts.umn.edu

Program Engineer/Manager: Jim Grothaus,
612-625-8373, jgrothaus@ects.umn.edu

Training & Event Coordinator: Mindy Jones,
612-625-1813, jonesl54@cts.umn.edu

Technical Support Engineers: Pat Murphy,
952-443-2130; Henry S. Grothaus, 651-436-7007

Workshop Registration & Facilitation: Teresa
Washington, 612-624-3745, twashing(acce.umn
.edu

Librarian: Arlene Mathison, 612-624-3646,
amathison@cts.um n.edu

Managing Editor: Pamela Snopl, 612-624-0841,
snoplO00(cts.uimn.edu

Web Editor: Michael McCarthy, 612-624-3645,
mpmccarthy(@cts.umn.edu

Design: Cadie Wright, 612-624-0546,
cwright@acts.umn.edu

Student Support: Kari Seppanen, Dustin I ndebrek,
Elizabeth Wolfe, 612-625-6687

MINNESOTA I'I'AP STEERING COMMI'ITTEE

Chair: Julie Skallman, State Aid for L ocal
Transportation Group. Mn/l)OT

Tom Colbert, City of Eagan; Minnesota Local Road
Research Board

Phil :Forst, Federal Highway Administration
Dave Fricke, Minnesota Association of'lownships
Doug Grindall, Koochiching County; Minnesota

County lighway Engineers Association
Greg Isakson, Goodhue County; Minnesota County

Highway Engineers Association
Robert Johns, Center for Transportation Studies
Sue Lodahl, Maintenance Research. Mn/IXYF
Shelly Pederson. City of Bloomington; City

Engineers Association of Minnesota
John Rodeberg, City tof Hutchinson; City Engineers

Association of Minnesota
Mike Sheehan. Olmsted County: Minnesota LRRB

Research Implementation Committee
Tom Struve. City of Eagan; Minnesota Street

Superintendents Association

Printed on 50/ recycled fibers, including min. 30'
postconsunmer waste.



Oberstar Forum envisions the future of transportation in rural America
Regional and
national transpor-
tation officials,
policymakers, and
professionals joined
U.S. Rep. James L.
Oberstar on March
14-15 to discuss
the challenges and
opportunities fac-

ing transportation
in rural America.
This was the third
meeting of the
transportation policy
and technology forum named after Oberstar, and the first
held at the I.niversity of Minnesota Duluth campus. This
year's forum was co-hosted by the Northland Advanced
Transportation Systems Research ILabo-
ratory and CTS.

Oberstar headlined the two-day
event, which featured USDOT Assistant
Secretary for Transportation Policy
Emil Frankel. Many other state and
national leaders also attended, includ-
ing Larry Naake, executive director of
the National Association of Counties.

"To support the evolving rural
economy we must continually tune
our transportation system to meet rural
needs," Oberstar said, framing the forum with a histori-
cal context of transportation in rural America. "We have
to think about modes of transportation, how they affect

rural areas, and what the implications are for the future."
While probing the changing social and economic

landscape of rural America, Oberstar cited recent trends
in rural demographics and the implications for the rural
transportation system. and rural-oriented initiatives in
highway and transit funding legislation in Congress.
With regard to pending reauthorization of national trans-
portation funding legislation, Oberstar offered a brief
status report. "We are challenged to build on the past, to
understand dynamics of the present, and to peer over the
horizon to the future," he noted.

In his keynote remarks during the public portion
of the forum, Frankel also addressed reauthorization.
"'Transportation in rural America is an important, yet
complicated, issue," he said, "and we all must work
together for a common goal." He described various com-

ponents of the reauthorization bill and stated specifically
that because rural America bears the brunt of transporta-

tion fatalities, the bill will address
the unique safety needs of these
areas. "One of the main goals
of the president's proposal is to
include more flexibility in how
states can use funds," he conclud-
ed. "The Bush administration wants
local government to use common
sense to solve transportation needs,
and rural programs will receive
their fair share when included in
the formula program."

After Frankel's keynote speech, a panel of top trans-

portation executives shared industry insights and took
questions from the audience. Naake said the two major

concerns facing rural transportation involve economic
development and safety. "Good roads contribute to eco-
nomic vitality and are essential to safety." he said. "Rural
areas have more fatalities but receive less funding, and
this is a huge problem. We need to invest more money on
rural roads."

Chris Zeilinger. assistant director of the Community
Transportation Association of America. called for a
national commitment to people even in the most isolated
rural areas in a fashion similar to the social policy in
which the Rural Electrification Act of 1938 was ground-

ed. "Transportation everywhere
is about people. and transporta-
tion decisions affect the lixes
and vitality of people," he
added. "We hope there will be
a new reauthorization in' which
the needs of rural transportation
are included."

A detailed report sunnmmariz-
ing the third James L. Oberstar
Forum for Transportation Poli-
cy and Technology is available
online at:

.The site
also includes a white paper-7ransportation in Rural
America: Challenges and Opportunities-prepared for

forum participants. The paper describes some of the key
features of rural transportation and promising strategies
to support economic and community development and
provide basic mobility.

-Michael McCarthy

Transportation Career Handbook
Calling all current and prospective students interested in transpor-
tation! The Center for Transportation Studies has just published a
brand new Transportation Career Handbook to help students connect
their studies at the University of Minnesota to possible careers in
transportation. The handbook shows that even though the University
does not offer a formal degree in transportation, it does provide a

number of opportunities for undergraduates, graduate students, and
working professionals to obtain a multidisciplinary education in
transportation. In addition to a wide variety of traditional degrees
that will allow students entry into the field, the University also pro-
vides a graduate certificate in transportation studies.

The Transportation Career Handbook describes these educa-
tion opportunities by dividing featured University departments into
six categories: traffic engineerin g and analysis, planning and policy.
vehicle design and engineering, structural and pavement engineering,
management and logistics, and human and environmental factors.

helps you plan future
That way, students are able to skip straight to the area of trans-

portation that interests them the most. Plus, to help those who
haven't yet decided on a career, the handbook includes a fun "road-
map" that links basic academic interests to the types of transporta-
tion-related careers that are available today. Students can also view
an interactive, Web-based version of this roadmap on the CTS Web

site at
Other features the handbook includes are listings of helpful CTS

programs for students and professionals, highlights of innovative
transportation-related research programs at the University. and pho-
tographs of transportation from yesterday and today. Order a copy
of the Transportation Career Iandbook by calling 612-626-1077 or
by e-mailing . or you can view it on the Web at

-Kari Seppanen

Work force continued from page 1

technically savvy, it's important to show them just how high-tech a career in civil engi-
neering is." Because it will take up to five years for this year's high school graduates to
complete bachelor's degrees in civil engineering, we need to take action immediately to
ensure that there are enough civil engineers to meet the demands of the future.

According to Lou Tasa, project chair for the IRRB-RIC and District 2 State Aid
Engineer for Mn/DOT, there is a real need to explain civil engineering to students.
"Most kids don't know what a civil engineer or technician does-the term doesn't
really describe the field. An important part part of developing the toolkit was not only to
explain civil engineering, but do it in an engaging and exciting way."

iTo support this effort, LRRB-RIC developed an informational packet titled 7bolkit

jur a Career in ('ivi Engineering. Earlier this summer, the toolkit was sent to all Min-
nesota county and city engineers, Mn/DOT District offices, and engineering consul-
tants. The goal is to have local government engineers contact the public and private
high schools in their area and talk to math and science teachers about visiting the
school and making a presentation this fall. A copy of the toolkit will be sent this fall to
every public and private high school in Minnesota.

The toolkit contains:
* A seven-minute video that is intended to excite juniors and seniors about civil

engineering. The video is fast-paced and contains a large amount of information.
* A presentation to provide information and help answer questions that students have

about civil engineering. Detailed presenter's notes with talking points to help you
make the presentation are also included.

* A list of frequently asked questions and answers about careers in civil engineering.
The FAQs are intended to be left behind as a handout for the students.

* A tri-fold brochure that
provides a general over-
view of civil engineer-
ing, directs students to
the LRRB's Web site.
and lists schools across
the Midwest that offer
civil engineering and
civil engineering techni-
cian programs

LRRB has new Web site address
It's easier than ever to find and explore the LRRB
Web site. You can now log on to the site by visit-
ing .You still can access the site from

, but the new address makes
it simpler for users to remember. The Web site
hosts relevant research reports, updates about best
practices, intormation about the LRRB. and much
more.

After receiving the toolkit, the LRRB-RIC wants the local government engineer to:
* Contact all public and private high schools in their area. Ideally, talk to a math or

science teacher.
* Request an opportunity to visit the school, give the civil engineering presentation,

and answer questions raised by the students.
* Be flexible with the school's schedule and let the teachers know that you would be

happy to make repeat presentations.
* Ask about other opportunities to connect with students.

The timing of this effort is critical. If we can encourage more students to enter civil
engineering now, we can avoid a potential crisis in the future. The next step is up to
you--contact your local high schools in August to set up a presentation!



A revolution in transportation finance
The nature of transportation finance is chaining fundamentally and on a large scale, but the change is happening
gradually and without much notice or broad discussion. Is the current direction of change desirable? According to
Professor Martin Wachs of the University of California at Berkeley, the answer may well be no. Wachs explained
why he believes this at the May 4 conference luncheon, in a speech titled "An Unseen (or Quiet) Revolution in
Transportation Finance."

Finance has been shifting away from a historical reliance on user taxes-primarily the gas tax-toward a new
dependence on a variety of local taxes, most commonly the sales tax, Wachs said. Fuel taxes were popular for
decades at the state and federal levels, and, as a user fee, were supported by a wide variety of constituencies. The
fees also provided incentives for efficiency-albeit as a "second-best" option to tolls, which were more desirable
but less workable until electronic collection.

Finance continued on page 8

Vegetating steep reinforced slopes

Establishing vegetation on a very steep reinforced
slope-one horizontal to two vertical--can be difficult.
The vegetation's performance is affected by many fac-
tors. including the orientation of the slope, slope infill
material, topsoil thickness and quality, method of seed-
ing, type of seed, irrigation, and competency of the
installer. Ron Farmer, P.E., of SEH, presented case stud-
ies of several reinforced slope installations in the Twin
Cities metropolitan area.

Farmer's research was conducted on three instal-
lations with different variables. At two sites the slope
exposure was to the east, while at the other site exposure
was to the south but was shaded. In one instance the rein-
forced slope infill consisted of clayey sand till, and in the
other two instances the infill was Mn/DOT select granu-
lar borrow. Select topsoil borrow was used in all three
cases. Seed mixes varied from crown vetch to Mn/DOT

500 and Mn/DOT 5B. One installation was also seeded
with annual rye for initial growth and planted with day-
lilly plugs. Seeds were applied by hydro-seeding in one
instance and hand-mixing the topsoil and seed in the
other two cases. In two cases irrigation consisted only of
rainfall: in the other case, a homeowner watered the site.

Farmer found that slopes with partial sun performed
the best-that is, an eastern exposure or an exposure

that is shaded during a portion of the day. "When plan-

ning a vegetation program," he stressed, "you must

remember the face orientation and pick the right seed for

the orientation." Also, he noted that an infill with suf-

ficient fines promotes moisture retention and vegetation
growth. However, backdrains may be necessary to ensure
slope stability.

Other findings include:
* An aggressive seed mix-one that really takes off

and grows quickly-provides the best vegetation
coverage and inhibits growth of invader species.

* Seed application by hydro-seeding does not promote
adequate growth.

* Slopes where seed and topsoil were mixed together
provided the best overall coverage.

* Seeding with an annual rye to promote an early
cover did not significantly aid in long-term growth.

* Specifications should require watering by the con-
tractor to establish growth.

Design guidelines for
bioengineering
Despite hundreds of years of practice, few objective
design guidelines have been developed for soil bioengi-
neering techniques. Therefore, when slope stabilization
and erosion control measures are put in place to protect
valuable assets such as highways and bridges, stakehold-
ers are sometimes reluctant to support these techniques
due to a lack of scientific and engineering support.

To develop these needed guidelines, Mn/DOT has
funded research by principal investigator Omid Mohseni
of the University's St. Anthony Falls Lab, co-principal
investigator Bruce Wilson of the Department of Biosys-
tems and Agricultural Engineering, and recent grad Jeff
Weiss, now of Barr Engineering.

So-called "hard armoring," or structural, techniques
on stream banks are not always as effective as previously
thought, Weiss began, so alternatives are needed. "Soft
armoring," using vegetation, has many advantages: it is
flexible and self-repairing (unlike riprap), and plants will
colonize an area. It also increases habitat and is aestheti-
cally pleasing.

The trick is to choose appropriate techniques depend-
ing on site conditions, which is the goal of this study-to
give "the numbers and equations," he said. The objective
is to review current design procedures by groups such
as the USDA's National Resources Conservation Service
and the Army Corps of Engineers as part of an extensive
literature search to understand both the history and the
state of the art of soil engineering.

While the process seems promising, Farmer warned
that it is "pretty labor intensive" and isn't an approach

most contractors like to do. Many contractors have not
developed business relationships with expert subcon-

tractors for this type of work. And because contractors

haven't installed many of them, the vegetated slopes tend

to be more expensive-about $25 per square foot of face.
For more about the project, contact Farmer at

Source material adapted with permission frnm Ron-
aild Farmer

Adequacy of road taxes
in 2030
U of M research fellow Barry Ryan presented several
scenarios to help predict the adequacy of state finance
mechanisms in 2030. His ongoing research project.
"Adequacy of Minnesota Road Taxes in 2030," focuses
on three statewide road taxes dedicated to the Highway
Users Fund: the motor fuels excise tax, the motor vehicle
registration tax. and a portion of the motor vehicle sales
tax. Combined, these sources brought in $1.3 billion to

Taxes continued on page 8

Low-cost highway/rail
intersection study
Low-volume crossings are the site of approximately 70
percent of rail-highway fatalities in Minnesota. Currently,
an active warning system costs between $100,000 to
$150,000 to design and install in the state-a cost
that prevents widespread deployment of the systems.
Mn/DOT,( however, believes there is a better way and is
investing in alternatives to traditional railroad crossing
technology, said Brad Estochen of Mn/DOT's Office of
Traffic Security and Operations.

Roughly 4,000 of our state's 5,200 public railroad
crossings have no active warning system, Estochen
said, and Mn/Dl)O funds approximately 30 to 40 signal
projects annually. All told, it would cost $400 million to
upgrade these crossings to active-and a whopping $9
billion for nationwide implementation.

As part of a one-year operational test, Mn/DOT is
installing a low-cost active warning system at 30 low-
volume crossings, in cooperation with the Twin Cities
and Western Railroad (TC&W) and the project coordina-
tors. The low-cost system, developed by C3 Trans Sys-
tem LLC,(', could cost only one-tenth of the current system
per crossing. "The $10,000 target price could make a
huge difflerence in the number of crossings that have an
active warning system," Estochen said, which should
lower the number of crashes and fatalities.

Technology that lets drivers "''see" in whiteout conditions
is helpful and well worth the cost, said two county engi-
neers who were involved in field tests of the systems-
Rich Sanders of Polk County and John Brunkhorst of
McLeod County.

The tests were conducted as part of the Intelligent
Vehicle Initiative (IVI) Field Operational Test Program.
funded by the USDOT through Mn/DOT. Over the
course of the multi-year program, researchers at the Uni-
versity's Twin Cities and I)uluth campuses developed.
tested, and evaluated a variety of vehicle-guidance and
collision-avoidance technologies. Four plows, one ambu-
lance, and a State Patrol car took part in operational tests
along the Highway 7 corridor in McLeod County. (For
more about the IVI, visit

Technology and equipment used on the McLeod
County plow included:

* differential global positioning systems (GPS)
* head-up display (HUD) projected onto a combiner

near the windshield
* radar-based collision warning system
* magnetic tape in the road (backup for when GPS

signal was lost)
* automatic vehicle location
" haptic (touch) steering wheel feedback
* tactile seat
* numerous cameras for driver reactions

The cost per truck was round $46,000: $14,000 for
the truck equipment and about $32,000 for the GPS:
labor was extra. Conclusions to date:

* I)uring the test winters there was little heavy
snow and thus few poor-visibility events for thor-
ough testing.

* McLeod operators think the HUD is too clumsy
and obstructs their view while getting in and out of
the cab.

* Operators think the vibrating seat is the best
warning system.

* Operators are more comfortable with the latest
changes to the equipment and are more trusting of
the system than the original set-up.

Overall. the drivers are less skeptical than three years

ago and think the system has merit. Brunkhorst said.
Polk County became involved in the program

in 2002, Sanders said, and about 25 miles around
Crookston have been mapped so that operators can see
the centerline, edge strips, mailboxes, and road signs on
the HUD. It takes 10 to 15 minutes from when the opera-
tor hops in to when the GPS is read. and although the
area is flat with few trees, one stretch can lose signals. If
five satellites are activated, the accuracy is "pretty close."
he said. but if fewer than five are on, the readings could
be off by two feet.

Sanders said the system is working really well and
is useful in more than whiteout conditions. Even though
the area hasn't experienced a blizzard since the installa-
tion. operators used the HUD for a 1- to 2-inch snowfall
on CS46 to find the centerline at 4:00 a.m. Without the
HUD, Sanders explained, "the corridor all looks like
one flat surface and in the past. a driver would estimate
the line and could have been two to three feet off center.
making it difficult to plow."

The LRRB funded the research portion of the proj-
ect, so the cost to Polk County was $13,000. Polk plans
to acquire another system and map another 25 miles,
including some trunk highway.

Julie Skallman. director of Mn/DOT State Aid, asked
the engineers if the technology is worth the cost. "It is
well worth it for me," Sanders replied. "If we can get the
bugs worked out, I can see all maintenance plows with it.
When the wind blows and causes instant whiteouts, our
drivers can't return to the shop, but with this technology
they could finish their route and get back to the shop to
wait for the wind to ease." Brunkhorst agreed that the
system was worthwhile.

Cheri Marti, director of Minnesota LTAP, asked if
county boards have been supportive. Brunkhorst said
McLeod's board was very supportive and behind the new
technology. Sanders agreed, adding. "as costs fall Isup-
port shouldn't be a problem."

For more information contact Brunkhorst at
or Sanders at

Making ITS solutions available/affordable to rural
applications-the Kansas model

CSAH 42/Mississippi River landslide repair
In the spring of 2003, a landslide occurred on CSAH 42

between Rogers and Elk River as a result of high Missis-

sippi River waters pounding into a section of a very steep

50-foot-high slope. Smaller slides had occurred over the
past few years in this area. Stephan Gale of Gale-Tee

Engineering, Inc., and Wayne Fingalson of Wright Coun-
ty described how they used a fast-track approach to repair

the roadway in roughly two months.
The landslide extended into the northbound lane and

came close to affecting the southbound lane. A tempo-

rary holding system of helical screw anchors, geotextile,

and chain-link fence prevented loss of additional ground

during the two months it took to evaluate and design the
repair.

Repair systems that were analyzed included gabion

walls, soil nails, lightweight fill. and mechanically stabi-

lized earth systems. The distance between the river and

the top of the slope allowed for either a retaining wall or

the creation of a very steep manmade slope of one hori-
zontal to one vertical.

The most cost-effective design, and that chosen for

the repair, included a combination of a high-tenacity

polyester geogrid-reinforced earth system with riprap fac-

ing and sheet-pile for flow diversion in the flood zone,

and a cellular confinement system facing with a special
fertilizer/seed mix in the upper portion of the slope.

A seed mix consisting of deep-rooted prairie peren-

nial grasses was specified along with a special organic
plant food/fertilizer with a slow-release nitrogen that is
an excellent grass starter with low burn potential. This
natural fertilizer is compost-based and heated in process-
ing, which stimulates the micro-organism growth.

Regulatory agencies including the Division of Waters
and the Division of Fish and Wildlife of the Minnesota
Department of Natural Resources: the Soil and Water
Conservation Service: the Corps of Engineers; and the
Mn/DOT State Aid Disaster Committee were contacted
for necessary permits or approvals. State Aid disaster
funding paid 100 percent of the costs, and the project
stayed on budget, said Fingalson.

Due to its considerable experience in this area, Gale-
Tec Engineering, Inc., was retained on June 26, 2003.
The design was completed on August 22. Contractor Veit
& Company was awarded the work on September 9, traf-
fic diversion began on September 10, and 750 lineal feet
of riprap was completed by October 7. The project was
substantially completed by October 31, 2003. To allow

for settlement to take place, final pavement wear surface

and curb was placed in April 2004.

For more about the project, contact Gale at
or Fingalson at i

Source material adapted with permission wfrom

Stephan Gale and Wayne ftingalson.

The basic principles of bioengineering are simple: lit
the project into a site: retain existing vegetation and limit
removal of vegetation; and stockpile and protect topsoil.
In addition to their ability to adapt to the local climate,
plants offer advantages such as low cost and lower longer
term maintenance costs, plus improved water quality.
And vegetation comes in handy for steep sites where
machinery access is difficult.

There are some disadvantages, however. For one, the
approach is labor intensive and can require special train-
ing. Also, plants are very vulnerable during maturation,
so sites may need to use both structural and biological
approaches. And once a site reaches maturity, there is
still a risk of deterioration due to mismanagement. Con-
ventional practices are still more accepted by society
and contractors, and the installation season is limited to
spring and fall.

The researchers have examined the fundamental
physics behind soil bioengineering and have identi-

fied many areas of research that could contribute to the
further development of design. In addition, they have
explored several outdoor research sites for conducting
the needed research.

The final report is due to he published later
this year. For more information contact Mohseni at

Sounre material adapted with permission fiorn Omid

Molhseni.

The crossings are located on the TC&W corridor
between the Twin Cities and South Dakota in Carver.
Chippewa, McLeod, and Renville counties. Features
include solar power for the main energy source (plus bat-
tery backup), radio-based comnmunication, and GPS data
exchange. The goal is to conduct the field test in July
2004, after which Mn/D)OT will perform an evaluation
of the warning systems to determine their safety perfor-
mance, operational performance, cost, reliability, and
maintenance implications.

A 30-day in-service test of the system has already
shown positive results, with reasonably consistent warn-
ing times. A final evaluation report will be ready by
December 2004.

For more about the project, contact Estochen at
or visit , i ,

Source material adapted with permission fom Brad-
lev Estochen.

Intelligent transportation systems--such as advanced
scheduling systems, real-time vehicle location, and
advanced data communications technologies-can help
improve the efficiency and effectiveness of transit ser-
vices. Until recently, however, the cost and complexity of
these systems placed them out of reach of most smaller
communities. The Kansas Transit Rural ITS project is
designed to change that, said Mark Gallagher of SRF.

The project, begun in 2001 and expected to end next
year, is making advanced technologies available to local
transit agencies through wide area networking and wire-
less data communications. Advances in database design
and networks, Gallagher said, allow multiple communi-
ties to take advantage of centralized transit and para-
transit management tools for a fraction of the costs of
individual deployments.

To move in this direction, the Kansas DOT contract-
ed with SRF to assess the state's needs, plan for service
deployment, and conduct system acceptance. Survey
results showed, for example, that 21 of 70 rural systems
have budgets less than $100,000 per year, and 22 of 70
have fewer than 25,000 riders annually.

KDOT ranked fleet management-including auto-
maic vehicle location and mapping-the highest pri-
ority, followed by systems operations tools such as
computer-aided dispatch, mobile data terminals, and
advanced reporting.

Among the advantages of the new system are:
* real-time manifest changes for paratransit

services
* real-time trip confirmation for customers
* improved route efficiency
* improved safety through "emergency-button"

devices on vehicles
* more complete, more timely reporting for

funding and performance analysis needs
* lower administrative costs for local systems

Long-term costs are expected to decline due in part
to shared technical support staff and common software.
For just the largest 18 providers alone, Gallagher said,
savings could be pretty impressive: a 30 percent total
cost reduction. Another benefit is that the system would
look seamless to riders and be simpler to access.

Future project directions include automated statewide
monitoring, improved performance analysis. intercarrier
coordination, and multicarrier electronic payment sys-
tems.

For more about the project, contact Gallagher at

Source material adapted with permission fron Mark
Gallagher:

CTS Research Conference touches on local issues Using GPS technology in snowplows



Learn how Mendocino County reduced
road crashes 42 percent
by Gib Peaslee, Coordinator, NLIT4PA Product Demonstration Showcase Program

The Mendocino County, California, Depart-
ment of Transportation (MCDOT) is
responsible for just over 1.000 centerline
miles of roadway and serves a popula-
tion of 87,000 people inhabiting an area
of 3.510 square miles. By implementing a
simple yet thoughtful program, they have
achieved a 42 percent reduction in low-vol-
ume road crashes.

While this figure may appear to be
beyond the realm of believability to many
safety professionals, let's stretch plausibility
even further by mentioning this program has
been delivering this benefit for more than 10
years and the program cost is within every
county's reach, including even the most
sparsely populated farm-to-market county,
parish, or township.

Learn how they did it
You and your road safety management team
are invited to experience the entire MCDOT
process start to finish at the Mendocino
County Road System Traffic Safety Review
(RSTSR) Showcase in Ukiah, Calif., on

September 28-29. 2(X)4.
At this showcase, MCDOT staff will

share every detail including all the start-up,

roadway selection, field review, and defi-

ciency correction processes as well as their

subsequent treatment evaluation, treatment
selection methodology, and cost-benefit
measurement process details.

An integral part of this showcase expe-
rience will be guided visits to previously
improved field sites. Each field site will

be clearly defined showing the previous
condition factors and the corrective mea-
sure implemented. Participants, as a group.
will review and evaluate prior conditions
and the applied corrective action. Upon

returning to the showcase auditorium, each
team will share reports and their proposed

corrective actions, and we will all discuss
the potential solutions.

This showcase is committed to provide

all the information and post-showcase sup-

port agency personnel will need in order to

return home and immediately begin imple-

menting an RSTSR program. To meet that

commitment, these key additional support

items will be included:

1. A post-showcase support group will

be available to all participating agency
teams for "on call" assistance throughout
their entire implementation process.

2. An easy to use Sign Management System

(SMS) software package, developed by
the New Hampshire LTAP Center, will be

demonstrated and distributed at no cost

to interested participants. Post-showcase
user support is available through the New

Hampshire LTAP Center.
3. An Asset Management software package,

developed by the Utah LTAP Center, will

be demonstrated and distributed to inter-

ested agency participants. Post-showcase
user support is available through the
Utah LTAP Center.

4. Michigan LTAP will explain how local

agencies in Michigan banded together to

fund and develop a Crash Analysis and

Reporting System that is integrated with

their local agency Road Surface. Sign.

Guardrail, and Pavement Marking man-

agement systems.
5. A grant resource specialist will be avail-

able during the showcase to discuss

potential grant sources such as HES Sign

Replacement Programs and others. Each

participating agency team will be able to

schedule a one-on-one meeting with this

specialist.

6. A Travel Stipend Program is available
for rural agencies with populations under
50,000 (see sidebar).

Hats off to the program developers
We tip our hats to Stephen H. Ford with
MCDOT for developing and setting this
program in motion and to Eugene Calvert,
P.E.. former MCDOT director, for guiding
the development of the TRB award-
winning paper calling national attention to
this program.

A heartfelt thank you is due the MCDOT

management team and the Mendocino Coun-
ty Board of Supervisors for their willingness
to share their valuable public safety program
with the rest of the nation.

Registration information
The showcase will convene at the Mendoci-
no College in Ukiah, Calif. The registration
fee is $125 per person for the two-day event.
To register or for more details, please visit

or call Chris Ritch
at the Florida LTAP Center, 352-392-2371
ext. 223, e-mail , or Daiana
Mathis at the Calilornia LTAP Center.
510-231-5672. e-mail

Travel Stipend Program
Travel Stipend Program (TSP)
scholarships are available for two
rural agency teams per state or
TTAP. TSPs will cover air travel,
overnight accommodations, and
motor coach transportation fees
directly related to this showcase.
Priority will be given to agencies
meeting the following criteria:

1. Serve populations under
50.000.

2. Have extensive low-volume
road miles or high crash rates
on low-volume roads.

3. Have a restricted travel policy.

Upon registering, qualifying
agencies will be provided further
travel scholarship program details.
For more details, please e-mail
or call Jim Grothaus at Minne-

sota LTAP, 612-625-8373. e-mail

Showcase registration fees are

not included in the Travel Stipend
Program.

Other showcases
The Mendocino showcase is just one in a

series of Product Demonstration Showcases
(PDS). The PDS Program is a national effort
to give agencies hands-on experience with
promising new products and services. Each

showcase must include a neutral sponsor
(such as an LTAP center). a user agency
host, an industry/contractor/consultant,
in-use site visits, and a complete live dem-
onstration. For more about the program,
including other completed showcases, visit

All showcase handout material is avail-

able on loan from the Showcase Coordi-

nating Center at the Florida LT'AP Center,

University of Florida, P.O. Box 116587,
Gainesville, FL 32611-6587. You may order

by phone (325-392-2371 ext. 237) or fax
(352-392-3224), or visit the Web site above.

Coming LTAP Attractions
CTAP Workshops
The Circuit Training and Assistance
Program (CTAP) uses a fully-
equipped van to provide on-site
technical assistance and training.
Current CTAP training courses and
special presentations are:

* Asphalt Pavement Maintenance
* Culvert Installation and

Maintenance
* Dust Control on Unpaved

Roads
* Gravel Road Maintenance
* Roadside Vegetation

Management and Erosion
Control

* Snow and Ice Control
CTAP workshops are informal

and usually hands-on-in fact,
many are held in or adjacent to
maintenance facilities. Sites with
easy access to the van are preferred.

CTAP fees are $250.00 for 8 to 10
participants and $350.00 for 11 to
40 participants. The fees are for a
two- to four-hour CTAP workshop.

To schedule classes, call the
CTAP instructor, Kathy Schaefer, at
651-282-2160, or e-mail

Best Practices for the Design and
Construction of City Streets and
County Roads-Fall 2004
This one-day workshop focuses

on the material presented in the

Best Practices for the Design and

Construction of Low- Volume Roads

research report by Gene Skok at

the University of Minnesota. Topics
include thickness design proce-
dures, traffic prediction tools, sub-
grade soil, and pavement layers.

Bridge Maintenance-Fall 2004
This workshop is designed to train
local agency personnel in preven-
tive and routine bridge mainte-
nance techniques. New practices,
research, and technologies related
to bridge maintenance will be
shared.

Storm Water Basin Design & Main-
tenance and Erosion Control-
Fall 2004
This one-day workshop introduces
the latest erosion control practices
and techniques and gives partici-
pants an opportunity to learn about
a range of cost-effective methods
and designs.

On tap in winter 2005:
* Work Zone Traffic Control

Seminar
* Traffic Engineering

Fundamentals
* Equipment Management for

Public Works Equipment
* Concrete Pavement

Maintenance

And in spring 2005:
* Gravel Roads
* Design and Maintenance

Considerations for Erosion
Control on Local Roads

* Spring Maintenance Training
Expo (April 19-20, 2005)

APWA Click, Listen & Learn
workshops
The Minnesota LUIAP Web site
includes links to the American
Public Works Association (APWA)
Click, Listen & Learn schedule.
These audio-Web conferences offer
a cost-effective way of learning
and sharing information through
the use of tools sitting at your
desk: a phone and a PC with Web
access. Programs average two hours
in length, feature live Q&A, and
include printed speaker handouts.
You can also participate in a group
setting by connecting through a con-
ference/speaker phone and project-
ing the Web image upon a screen.
The cost is $150 per site.

Toward Zero Deaths Conference
to share best practices

Minnesota's Traffic Safety
Agenda," will be held September

TO WAR 13-14 at the St. Cloud Civic

Z ER oCenter. Sponsors are the
Minnesota Departments of Public

DEATHS Safety and Transportation and the

Minnesota Toward Zero Deaths

Program. The conference is being coordinated and hosted by CTS and the

College of Continuing Education at the University of Minnesota.

The conference will serve as a forum to share information on best

practices in the areas of engineering, enforcement, education, and

emergency services, and to identify new approaches to reducing the number

of fatalities and injuries on Minnesota roads.

The event includes both the Safe & Sober and Child P asscngeri Sa/ltv

Conferences.
Registration for the conference is $65. For additional information

visit , or contact Shirley Mueffelmnan, 612-624-4754,



To borrow these materials, contact Arlene Mathison, Minnesota LTAP librarian, 612-624-3646, e-mail
amathison@umn.edu.

Reports
A Review of Pedestrian Safety
Research in the United States and
Abroad (Federal Highway

Administration)
This report summarizes research on

pedestrian safety in the United States with
a focus on crash characteristics and the
safety eflects of various roadway features
and traffic-control devices; it also consid-
ers pedestrian educational and enforce-
ment programs. This pedestrian safety
synthesis was part of a large FHWA
study, "Evaluation of Pedestrian Facili-
ties." The results of this research will be
useful to transportation researchers, engi-
neers, planners, and safety professionals
involved in improving pedestrian safety
and mobility.

Geotechnical Engineering Circular
(GEC) #6: Shallow Foundations
(Federal Highway Administration)

Part of a series of reports by the
FHWA's National Geotechnical Team
offering practical geotechnical design

and construction guidance, this report
highlights techniques and guidance for
designing and constructing shallow foun-
dations, such as simple footings under
retaining walls or more elaborate bridge
piers or abutments that only extend sev-
eral feet below the bottom of a highway
structure. As a relatively new technology,
shallow foundations are underutilized in
the transportation industry. They have

the potential. however, to reduce costs
and construction time in situations where
installing deep foundations is expensive
or environmentally unattractive. To down-
load or request a copy of any of the GEC
reports, visit

Geotechnical Engineering Circular
(GEC) #7: Soil Nail Walls (Federal
Highway Administration)

Part of a series of reports by the
FHWA's National Geotechnical Team
oftering practical geotechnical design
and construction guidance, this report
explains the technique of using steel bars
to reinforce earthen walls. Installation
involves sequentially excavating soil or
rock and inserting unstressed, grouted
soil nails. Transportation agencies can use
soil nailing for excavation applications
like slope stabilization and the construc-
tion of temporary and permanent retain-
ing walls and abutments. The technique
has a design life of 75 years, requires
minimal workspace, and can save money
and reduce construction time. To order,
visit

Roadway Safety Tools for Local Agen-
cies: A Synthesis of Highway Practice
(NCHRP Synthesis 321, Transportation

Research Board's National Cooperative
Highway Research Program)

This synthesis is designed to be an

easy-to-use, practical summary of safety
tools for local agencies to use in analyz-
ing and developing or enhancing their
own customized roadway safety pro-
grams. It covers reactive and proactive
safety tools, and methods and tips for
developing a local safety improvement
program. The appendices contain resourc-
es such as safety-related Web sites, free
or low-cost periodicals, crash analysis
software, and sample reports. The syn-
thesis is available online at

Videos
Getting Across: Passage of Aquatic
and Semi-Aquatic Organisms at Road-
Stream Crossings (USDA Forest Service,
San Dimas Technology and Development
Center)

Many culverts act as dams, or have
water depths and flow velocities that
otherwise block the passage of lish and
other aquatic organisms. Not only does
the health and diversity of the watershed
depend on free passage, the Endangered
Species and Clean Water Acts also man-
date it. This video explains why and how
fixing culverts at road-stream crossings
will restore habitats. It provides a detailed
but still non-technical overview of aquatic
organism passage at road-stream cross-
ings. Emphasis is on the importance of
culverts duplicating the natural stream, by
matching the width, gradient and bottom
characteristics as closely as possible. In

addition to benefiting wildlife and habi-
tat, the closer the culvert simulates the
stream, the better the culvert will perform
over its design life, causing less erosion.
sedimentation, and backwater effects
during storm events. Developed for the
Forest Service, the information is also
applicable for anyone responsible for the
design or placement of culverts at road-
stream crossings. (VHS, 2 videos)

Web sites
ITS Benefit of the Month (USDOT's ITS
Joint Program Office)

With numerous intelligent transporta-
tion systems (ITS) technologies currently
available and many more in develop-
ment, transportation professionals want
a quick and easy way to learn about the
experiences of other who are using the
technologies, the costs and benefits of
ITS, and whether the available technolo-
gies meet industry expectations. With this
information, transportation profession-
als will be better equipped to choose the
right ITS technologies for their projects.
To highlight some of the most successful
ITS technologies, the U.S. Department
of Transportation's ITS Joint Program
Office recently introduced the ITS Benefit
of the Month, a new feature available on
the office's "ITS Benefits and Costs Data-
base" Web site. The Benefit of the Month
is available at

Spreading the news of winter maintenance chemicals
The opening general session of the American Public
Works Association (APWA) North American Snow
Conference, held April 25 in Lexington, Kentucky,
began with an afternoon of education sessions. Wendy
Frederickson, Mn/DOT's winter maintenance coor-
dinator, and I presented in a session titled "Winter
Maintenance Chemicals and Their Impact on the
Environment." It proved to be one of the most highly
attended and most
requested programs of
the conference.

To a standing-room-
only crowd of approxi-
mately 240 persons,
we talked about the
materials we are familiar
with and those we are
learning to use here in
this most frigid of states. We spoke of the challenges we
face in keeping our roads safe with a tight budget while
also preserving our valuable environmental resources,
especially our water and air. Additionally, in a state so

large and with so many varied climatic and togograph-
ical regions, we explained that a blanket approach to
combating the winter snows has proved nigh impossible.
This combination of constraints and variables allows
us from Minnesota to speak on the many varied situa-
tions encountered throughout the upper two-thirds of the
United States and Canada.

We were also asked to facilitate two roundtable dis-
cussions. Monday afternoon
our topic was "Getting Started
in Anti-icing." Here, many
requested our presentation for
its information on how chemi-
cals work, when they quit work-
ing, and what precautions an
agency should use while learn-
ing the application of liquids.

Our second roundtable,
"Challenges in Our Industry," was also well attended.
Folks were seeking information on implementing
new strategies through the use of liquids, overcoming
reluctance to change, and mitigating environmental

impacts while maintaining safe roads. A common thread
throughout the roundtable discussions was the fear of
causing slippery conditions through the use of liquids.

Deciding which concurrent educational sessions
to attend was difficult as many confronted controver-
sial and tricky issues (many of which we face here in
Minnesota). Running more cost-effective winter opera-
tions, reducing consumption and overtime, mixing mag
or calcium with salt brine, storing chemicals, making the
best use of RWIS with anti-icing, and using AVL sys-
tems were just some of the topics covered.

The conference provided the perfect venue for the
exchange of information. We received a variety of ideas
and information from agencies that encounter some of
the same challenges we see here, while agencies from
many states and Germany requested information from
us. "Objective and technically solid," and "You had the
best information at the whole conference," were just
some of the very positive comments made about our
presentation. We are proud to report that we have been
invited back to speak next year.

-Kathy Schaefer

Environmental group honors CTAP and Mn/DOT efforts to curtail salt, sand use
Practices such as anti-icing and pre-wetting helped
Mn/I)OT earn environmental stewardship awards from
the Freshwater Society for reducing the amount of salt
and sand used for winter highway maintenance.

The society and a consulting firm, The Fortin Co.,
honored the department for the efforts by Wendy Fred-
erickson, Salt Solutions coordinator; Kathy Schaefer,,
Circuit Training and Assistance Program (CTAP) coor-
dinator, Mn/DOT Maintenance Operations Research and
Minnesota I1FAP; and four members of Duluth/District
I's maintenance staff. The award honored their work to
implement Mn/DOT's Salt Solutions program and other
efforts to use deicing chemicals more effectively.

The awards cite the recipients' outstanding work to
lessen the environmental impacts associated with winter
highway maintenance, said Jeanne Prok, the society's

program director.
Frederickson was cited for her role as the depart-

ment's Salt Solutions coordinator; Schaefer was recog-
nized for providing related training to city, county, and
staff from other government units.

Prok said measures such as "dialing down" applica-
tion rates for salt and cutting the use of sand benefited
the state's environment during the winter.

Duluth/District I pioneered developing and using
techniques that enable individual snowplow operators to
determine the most effective salt application rates based
on factors such as air and ground temperatures, precipita-
tion, and current road conditions.

The district also equipped most of its snowplows for
pre-wetting and trained operators to use ground-oriented
sanders and related equipment to determine the optimal

rates for salt and other chemical applications. District
I's Salt Solutions coordinators Holly Johnson, Virginia.
and Steve Baublitz, Duluth, earned recognition for their
efforts. Greg Pierzina, maintenance supervisor at Virgin-
ia. and Tim Sheehy, district maintenance superintendent,
received honors for implementing pre-wetting, anti-icing
and other practices to reduce salt use.

Sheehy said the district has cut the amount of chlo-
rides used each year, including the cold and snowy
2003-2004 winter. The district has also reduced sand use
to lower runoff into drains and waterways. airborne dust
levels, and spring clean-up costs, .

Written by Craig Wilkins, Mn/DOT Reprinted with

permission fom Mn/DOT Newsline, March 31, 2004.



If your professional organization meets on a regular basis, let us include

For an up-to-date list of events in Minnesota and nationwide, please see

Aug. 22-25 2004 National Rural ITS Conference

Sept. 8 Rural Freight Transportation Conference

Sept. 13-14 Toward Zero Deaths:
Integrating Minnesota's Traffic Safety Agenda

Sept. 26-29 2nd International Conference on Accelerated
Pavement Testing

Oct. 4-6

Oct. 6-7

Oct. 26

30th Annual Minnesota Public Transit Conference

Minnesota Fall Maintenance Expo & Snow "Roadeo"

37th Annual Water Resources Conference

Nov. 4-5 Airport Technical Assistance Program (AirTAP) Fall Forum

Nov. 17 Minnesota Public Works Association "Day Before" Conference
Nov. 18-19 Minnesota Public Works Association Fall Conference

Dec. 7 5 1 st Annual Bituminous Conference

Jan. 18-21 Minnesota County Engineers Association Annual Conference

Jan. 26-28 City Engineers Association of Minnesota Annual Conference

the information here. Contact us at

the LTAP events Web page:
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www.ugpti.org/signup/index.php, e-mail info@ugpti.org

Shirley Mueffelman, 612-624-4754, smueffel@cce.umn.edu
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Mindy Jones, 612-625- 1813, jones l54@cts.umn.edu

Kathy Warren, 651-351-7432, kwarren@usinternet.com

Don Theisen, 651-430-4304

Heather Dorr, 612-625-5267, hdorr @cce.umn.edu

Heather Dorr, 612-625-5267, hdorr @cce.umn.edu
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Today, however, there are "gathering storm clouds
regarding the motor-fuel tax," he said. A huge issue is
that the tax must be raised by legislation. What's more,
revenue does not rise automatically with inflation as does
the income tax or sales tax. "It's a political discussion
each and every time," he said.

As a result, a "quiet revolution" in finance has been
underway nationally. State legislatures, reluctant to raise
user fees and increasingly reluctant to directly raise fees
or taxes at all, are instead putting measures on the ballot
for voters to enact instead of taking action, especially in
California.

This inaction means fuel taxes have been falling
behind. Looking at a national average between 1957-
2002, the state fuel tax in 1957 was 5.7 cents per gallon.

If adjusted for inflation in 2002, the tax would be 31

cents, while the actual current average fuel tax is 20.3
cents per gallon. Minnesota's actual current fuel tax. at

20 cents per gallon, hasn't been raised since 1988.
While taxes lag, vehicle fuel economy is inprov-

ing and inflation is reducing the value of revenue. At

the same time, construction and maintenance costs have

soared (by approximately 850 percent since 1957), vehi-

cle ownership has grown faster than population growth,

and vehicle-miles traveled is growing faster than popula-

tion and economic growth. "This is a serious problem

that demands our attention," Wachs declared.
In his research, Wachs learned that a sea change in
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Minnesota in 2003. Ryan is also looking at road service
costs (adjusted for inflation) to estimate what current lev-

els of road service would cost in 2030. The question, he
said, is whether revenues will increase more or less than
the cost of road services.

Ryan presented three fiscal outlooks for 2030, all
based on current law. What distinguishes the three sce-
narios--the trend, optimistic, and pessimistic-is the
level of inflation. The trend scenario assumes state and
local construction cost inflation will roughly double over
the next 25 years, ending 2030 at about 3 percent annu-
ally. Higher inflation weakens purchasing power and
thus reduces the growth rate of the light-vehicle leet and
resulting tax revenues.

His forecasts for one point in time-the year 203(0--

vary considerably (see figure below).

Several interesting points emerge when the specific

taxes are analyzed. First, registration tax revenues-likely

2(M)3 actual

2030 trend

201o opimisic

S1.32 billionl
$26'9) illiani

$2.92 bilio~,n

2030 pessimistic $2.55 billion

13 12billin

$2.6 billio

$223 billio.n

$297 billion S420 mnillun

transportation finance has occurred since 1970. Previ-
ously forbidden from collecting transportation taxes.
local governments have been granted this authority in
a number of states. For example, 15 states allow local
motor fuel taxes to support transportation facilities, 33
allow local vehicle license/registration fees, and 33 allow
local-option sales taxes. Moreover, the change is happen-
ing quickly: there were 44 transportation finance ballot
measures in the U.S. in 2002 (half were approved), and
32 were local/regional in nature.

Nationally. fuel tax revenues from 1995- 99 rose 18
percent and are still by far the largest source of revenues.
Yet other taxes are growing more rapidly: local property
taxes, up 22 percent: local general funds, 29 percent:
other local taxes, 58 percent: and state borrowing, a
whopping 92 percent. "We're not doing this through
rational debate but by fiscal necessity," Wachs said.

Local-option sales taxes (LOS'Ts) are the most popu-
lar and fastest growing approach: a growing proportion
require a two-thirds vote to pass. Most list specific proj-
ects or categories and include sunset dates-timeframes,
for example, of 15 to 20 years and getting longer--and
require reauthorization.

While becoming the dominant way of financing,
LOSTs raise a number of issues. They move away from
the user fee philosophy and provide no incentive for
efficiency. They also make it more difficult to have con-
sistency with regional transportation plans. "They trade

to increase 80 percent in the trend scenario-are based
on assumptions regarding number of vehicles, mix of
vehicles, taxable value, and age distribution. Today 37
percent of the fleet is 10 years or older, an average car is
eight years old, and the average car life is 15 years.

The Ventura administration capped registration fees
at $99 for vehicles three to nine years old and at $35 for
vehicles 10 years or older which means that over time,
more and more of Minnesota's older cars will reach their
cap. Thus, in 2(X)3, 26 percent of the registration tax was
gathered from first-year autos, but by 2030 it is projected
to reach 41 in the trend scenario, 38 percent in the opti-
mistic, and 43 percent in the pessimistic scenario. "This
is an interesting feature that may need to be addressed
between now and 2030.'" Ryan said.

Another critical factor is that sales tax collections
will soar by roughly 200 percent. Even in the optimis-
tic scenario the average cost of a new vehicle will top

$40,000 by 2030, Ryan said, and would be closer to
$60,0(X) in the high-inflation outcomnte.

Still. the fuel tax is the most interesting of taxes,
'" Ryan mused. His calculations assume current fed-

eral mileage regulations and a steady climb in II.S.

flexibility for specificity in local measures, which is not
the best way to decide complex decisions in a democ-
racy," Wachs warned.

What's more, LOSTs are "Christmas tree measures,"
Wachs said, because "there has to be something under
the tree for everyone in order to get the two-thirds vote
needed to pass." Thus, the list is not rationally deter-
mined but rather is a deal by politicians to pass the mea-
sure. The result is a "disassociation between passage and
the ultimate efficiency of the system," he said.

Wachs believes the user fee concept is still valid and
appropriate. The fuel tax will be used for decades, and
attitudes toward tolls are changing, lie predicts a higher
probability of tolls on new capacity in order to avoid

public perception of double taxation of existing roads. In
the long term, Wachs sees the replacement of petroleum
fuels and the use of road pricing using global positioning
systems. "The shift is already happening," he observed.

In closing, he advised policymakers to consider
the shift to local-option transportation taxes an interim
measure. "In the reasonably short term there may be a
need to raise taxes and tolls," he said, and "in the longer
term- 20-plus years-we need to change the entire basis
of user fees."

o learn more about iWachs's research, please visit

and click on Research Papers.

vehicle-miles traveled. Ie did not factor in the potential
impact of new technologies, explaining that estimates
for improving fuel economy are not very promising.
Minnesota fuel tax revenues rise 93 percent in the trend
scenario. Ryan also warned that refining, transport, and
storage will need to double by 2030.

In summary, if the trend scenario comes to pass, road
service costs will likely double while sales tax receipts
nearly triple by 2030. "'Thle sales tax is what keeps us at
par and what will save us in the future," Ryan concluded.
And in response to a question from the audience, Ryan
noted that these numbers do not address the current con-
struction backlog or the aging bridge infrastructure, for
example.

Visit

to see Ryan'sv Iow'erint plesentation.
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