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Minnesota Leads the Way
innesota is one of several states leading the
way with key intelligent transportation

systems (ITS) initiatives that provide innovative
solutions to transportation problems. The last issue of
the Exchange featured a brief article about one
initiative, an in-vehicle signing project. This issue we
cover two other Greater Minnesota projects-
Mayday Plus, and a network of statewide transporta-
tion operation centers. Both are under the umbrella of
Minnesota Guidestar, a multipartner program
administered by Mn/DOT.

Mayday Plus
Mayday equipment is on the verge of becoming a
standard feature in many vehicles. In fact, more than
two million vehicles are expected to have Mayday
features available by next year.

Mayday Plus is a unique public-private initiative
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With Rural ITS Projects
involving Mn/DOT, the Minnesota State Patrol,
Mayo Clinic, Calspan Corporation, and several
industry participants. Together, they will develop
and test an integrated emergency response infrastruc-
ture capable of accepting data and voice messages
from commercial Mayday systems. The infrastruc-
ture will be deployed and tested throughout 11
counties in southeastern Minnesota.

Mayday Plus integrates global positioning, in-
vehicle sensors, satellite and cellular phone technol-
ogy, and emergency response systems to provide
automatic notification of crash location and severity.
During a six-month operational test involving 120
vehicles, the Minnesota State Patrol and Mayo Clinic
will test the system. An independent evaluation of

ITS Projects continued on back page

ISTEA & LTAP: Your
Support Makes All the
DifferenceAs this issue of the Exchange goes to press,

the new transportation bill to succeed the
Intermodal Surface Transportation Efficiency

Act (ISTEA) of 1991 is awaiting the approval and
signature of President Clinton. Thus, the funding
status for the national Local Technical Assistance
Program (LTAP) is still not final. The Minnesota T2

Program is part of the national network of 57 T2/LTAP
centers providing training and assistance to local
agencies and Tribal governments.

Minnesota T2 is hopeful that, with the strong
support received from the National Association of
County Engineers (NACE), American Public Works
Association (APWA), American Association of State
Highway and Transportation Officials (AASHTO),
and local agency representatives around the country,
LTAP will be funded at a level needed to continue
existing services and even expand into other impor-
tant areas.

Cheri Trenda, director of Minnesota T2, was one of
a number of Minnesotans who traveled in March to
Washington, D.C., to help educate Minnesota's
legislators about the key elements of the bill. As part
of the Minnesota Transportation Alliance's Annual
Fly-In, her trip was "a great opportunity to discuss
o~yiTpotar tra-porta tion fundiingis to the Iople

of Minnesota, and I left feeling quite hopeful," Trenda
said.

So keep your fingers crossed for a positive out-
come, and we'll let you know what happens in a
future Exchange. il

New Weed Sprayers Are
EconomicalF or many years Mn/DOT has managed roadside

slopes and ditches using an inverting sprayer
unit. This method controlled the drift of herbicides
onto adjacent properties, but products used with this
system did not always get the job done and in many
cases were ineffective.

Because of the need for a better sprayer, Mn/
DOT's Maintenance Research Office, along with
maintenance workers from Mankato and Owatonna,
tested and evaluated four automated sprayers in
1997. They defined the following criteria for the new
sprayer: it must be able to spray more than one
chemical at a time; negotiate rough terrain and travel
through wet and soft ground; spray herbicides while
still maintaining a safe and comfortable environment
for the operator; and apply herbicides at an accurate,
uniform, and specified dosage, to help preserve the

Sprayer Report continued on page 7
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Happy Trails, Tom Struve!T echnology Exchange would like Dave Harris
to take this opportunity to say replaces Struve
good-bye, good luck, and thank- on the MPWA

you to Tom Struve, former street Executive
superintendent for the city of Eagan. Committee, and
Struve has taken a position with the Lloyd Paully
Manatee County Public Works Depart- takes over his
ment in Bradenton, Florida. position as chair

Struve contributed to the Minnesota T2  of the Training and Education Com-
Program in many ways. He was an mittee. Bernie Aresman succeeds him
active member of the T2 Steering as street superintendent for the city of
Committee for four years, representing Eagan.
the Minnesota Street Superintendents His replacement on the T2 Steering
Association and the Minnesota Public Committee will be announced at a
Works Association (MPWA), where he later date.
was a member of the MPWA Executive "Tom really went above and beyond
Committee and chair of the MPWA in his commitment to technology
Training and Education Committee. He transfer in Minnesota, and his positive
also was an instructor for the CTAP Van energy and strong contribution will be
program and a major contributor in greatly missed" says Cheri Trenda,
planning the Spring Maintenance Expo. Minnesota T2 director. 0

-Jennie Read

Are You Ready for the New Millennium?Y ou might have already heard about the "millennium bug." The bug affects
current computer technology that uses a two-digit field to represent the year-

which means the year 2000 is represented by 00. Unfortunately, the computer
doesn't know if 00 represents 1900 or 2000.

If you're not a computer programmer do you need to worry about this problem?
Yes! Not only can the millennium bug affect all computer software programs and
every type of computer, it can also affect other technologies you might not be aware
of. For instance, it can affect security systems, emergency vehicles, elevators, fax
machines, printers, copiers, 911 system, sprinkler systems, and traffic lights.

The chances of someone not having any technology at home or at work that will
be affected by this bug are slim. How should a person start addressing this prob-
lem, though? The Minnesota Year 2000 Project suggests the following steps: create
awareness, compile an inventory, assess the risk, and develop a plan.

To help local government agencies address the millennium bug issue, the
Minnesota Year 2000 Project has developed a Best Practices handbook and
publishes bimonthly newsletters. To obtain the handbook or to subscribe to the
newsletters, contact the Minnesota Year 2000 Project at 612-297-4621 or access
their Web site at http://www.state.mn.us/ebranch/admin/ipo/2000/2000.html. The
Project also has an e-mail helpline at y2k@state.mn.us. Or, check the FHWA's Web
site at www.fhwa.dot.gov/y2klindex.htm. Whichever resources you choose, we
hope you can quickly exterminate any bugs lurking in your software. U

-Cristyn Kowal Rybak

TECHNOLOGY EXCHANGE
April-June 1998 Vol. 6, No. 2

***************************************

The MinnesotaTechnology Transfer (T) Pro-
gram is part of the Federal Highway
Administration's Local Technical Assistance
Program (LTAP). LTAP is a nationwide effort
designed to foster and improve information
exchange among local practitioners and state
and national transportation agencies.
Minnesota's T Program is administered by
the Center for Transportation Studies at the
University of Minnesota, and cosponsored by
the Minnesota Local Road Research Board
and the Minnesota Department of Transpor-
tation.

TechnologyExchangeis published quarterly.
Forfree subscriptions, mailing list changes, or
extra copies of the Exchange, contact Circu-
lationat theaddress orphone numbershown.

The Exchange welcomes contributions and
suggestions from its readers. Submit articles,
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low.
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min. 15% postconsumer waste.

IQ A 4.She ac

lau equiprer, usevatum, arju
building heating/cooling systems. If
they have not addressed the Year
2000 problem, companies thiat
provide essential services and
products (e.g., utility companies,

Year 2000 problem is a statewide
business problem. Problems with
technology could keep us from
delivering services to our customers,
and put usin violation of state law.

4. We don't use dates in our agency.
Unlikely. Irany custo applications
and package software use dates,
even though it might not be apparent
to the user of the system. Also, all
hardware platforms-and some
devices with embedded chips (e.g.,
telephones, vehicles, HVAC

systems)-use dates.
5. It doesn't affect new technology.

No! New personal computers and
software applications are affected by
the Year 2000 problem-even items
purchased as recently as last year.

ithout proper planning, there is no
guarantee thatcustom software
developed during the next 22 months
will be Year 2000 compliant

6. We still have until Jan. 1,2000 to
fix it. Wrong! Computer applications
can fall now---and some
applications already have. For
example, using a project
management application for planning
construction projects two or more
years in the future may cause
problems now.

7. Someonewill nvent a quick fix.
There hasn't been one yet. Are you
wiling to risk your agency's
credibility and the public's trust on
the outside chane of a "silver
bullet"?

8. I'm already compliant, so I don't
have to do anything. Wrongi
Everyone should validate that they
are okay for 2000. Testing and
validation is 50 to 60 percent of the
effort on a Year 2000 project. In
some cases, problems have been
found in systems thought to be Year
2000 compliant. If you are relying on
product vendors to give you
compliance status, be aware that this
information can, and does, change.

9. It's a simlple problem to fix. Yes
and no. The two-digit year versus a
four-digit year is fairly easy to fix.

Dick Hansen, St. Louis County
Engineer, answers questions about
a joint maintenance facility
operated by Mn/DOT, St. Louis
County, and the city of Hibbing.

Q
What triggered the decision to form
this intergovernmental partnership?

The decision started when Mn/DOT
was looking for room to expand its
Hibbing facility, but couldn't do so
easily because the facility was
adjacent to the Hibbing Community
College. Mn/DOT found out that St.
Louis County also wanted to expand
its Hibbing facility, and inquired
about having a joint facility. The city
of Hibbing learned about this possible
partnership and called St. Louis
County about joining as well. The
three governmental agencies, with
similar needs at the same time,
decided that a joint maintenance
facility could serve each agency's
purpose.

Q
What was the facility cost for St.
Louis County, and the overall project
cost?

A
The overall cost of the project was
$4,047,808.95. St. Louis County paid
20 percent of that cost, while the city

of Hibbing covered 60 percent and the
state covered the last 20 percent. The
state share of money came through
bonds passed by the state legislature,
while the county board approved the
money for St. Louis County and the
Hibbing City Council approved the
money for the city share.

What are the operation costs of the
facility?

A
At this time, the operation costs of the
facility are unknown, because it has
only been in operation for a few
months. The agreement between the
three agencies, however, states that St.
Louis County will pay for 47 percent
of operation costs, with Mn/DOT
contributing 15 percent and Hibbing 38
percent.

Q
How much does this facility save the

county (versus the costs to have a
separate facility)?

A
It's too early to determine the actual
savings for St. Louis County, but we
can see certain benefits already. The
three agencies have been able to share
stockpiles of sand and gravel, and
instead of having to buy multiple
pieces of large equipment, such as
motor graders, all of the agencies
purchase equipment cooperatively.

-Jennie Read

r 2000 Myths
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Battle of the Blankets: A Tale of Erosion
Control Research and Testing
by Professor David Biesboer, University of Minnesota

Sediment from soil erosion and pollution isvery difficult to control and endangers
downstream water resources. In fact,

sedimentation is considered to be the number one
pollutant and problem facing environmentalists and
engineers around the world,
with no sign of abating due to
increasing population At its a
pressures. Design of blankets
and stabilizers that will limit confern
erosion in Minnesota has
been difficult because current March, the
design criteria are based on Eros
biased personal field obser-
vations or from data from Control As
studies that were performed
in Texas or Utah. Clearly, honored B
new approaches are needed.

research
Getting the Ball Rollingheir "out
In 1996, Robert Jacobson of their out
the Office of Environmental contributi
Services (Mn/DOT) and I
met at a biological sciences vancing th
seminar to discuss plant
growth and establishment the-a
problems. From this meet-
ing, it was clear that the need contr
to test the interaction
between the native seed erosi
mixes used across the state
for revegetation of rights-of-way, and the erosion
control products that are used to control soil erosion
on construction projects, was paramount.

In any case, the ball was rolling. Soon Leo Holm
and Dwayne Stenlundas technical liaisonsfrom the_
Office of Environmental Services, Mn/DOT) became
involved with me in the creation of a research
proposal. They recommended Professor Bruce
Wilson of the Department of Biosystems and
Mechanical Engineering as a collaborator on this
research project. It was funded by Mn/DOT and the
LRRB in November of 1996. The project is unique
in that it crosses biology and engineering at the
University.

Synergistic Partnerships Are Key
The synergy of the partnerships between academic
departments, Mn/DOT, and nearly the entire erosion
control product industry in Minnesota snowballed at
the start of the summer field experiments. Dwayne
Stenlund was instrumental in finding a large sedi-
mentation basin in Eden Prairie for the University
researchers to do their field work. In addition, he had
the vision of testing other products in the field that
the researchers could not test in their formal research
experiments. He invited other manufacturers to
become involved in a large-scale comparison of
many of the erosion control products currently on the
market.

With a lot of hard work from Stenlund, the
research team, and industry representatives, the
entire multi-acre basin was planted and covered with
24 different erosion control products. Our partner-
ship grew considerably during this time because: a)
Jackson Landscape Supply donated several thou-
sands of dollars of equipment, supplies, and labor to
ensure that the field site would be a success; b) Scott
Benik (who will receive his master's degree from
this project) contributed greatly to the project with
his novel research ideas; c) Brad Hansen (assistant
scientist from Biosystems and Agricultural Engineer-
ing) coordinated the design and installation of the
formal research experiments; and d) many under-
graduates assisted in installation of the field experi-
ments and subsequent data collection.

"Battle of the Blankets" Grabs National Attention
This site is unique because it is probably the first
large-scale, side-by-side comparison of multiple
biodegradable erosion control products that has ever
been performed in the United States. This one-of-a-
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kind field comparison spawned a September 1997
meeting of the Minnesota Erosion Control Associa-
tion (MECA) called the "Battle of the Blankets." The
meeting grabbed so much local, regional, and
national attention that it increased attendance from a

normal 40 to 50 people to
over 150. All 150 people

annual were able to view the field
site firsthand and learn aboutence in the latest installation

M innesota methods and products in
erosion control.

ion The forum brought
together an entire spectrum

ssociation of people including academic
professionals and students

iesboer 's (performing formal field
research), state experts in

tea for erosion control (who

standing understand the applicability
of products to state prob-

on to ad- lems), private contractors
and sales representatives

e state-of- (who could see competitors'

products installed and
rt of functioning), representatives

from local government
oiling agencies (who use these

ion products in the Twin Cities
and Greater Minnesota), and
manufacturers (who have

already begun to manufacture new products based on
field observations).

Impact on Industry-and the Region's Economy
-Much-ha -been4earn dby-deaigdire ct h
very diverse and extremely competitive industry,
where product development is rapidly changing. The
industry is a very large one across the United States,
with millions of dollars of products being used
annually in Minnesota alone.

The research outcomes of this project are already
impacting the regional industry. A Minnesota
manufacturer is collaborating with Dwayne Stenlund
in the manufacture of improved, experimental erosion
control mats for testing in the summer of 1998 that
will use Minnesota-derived materials of peat and
post-processed alfalfa stems.

Results Implemented by Mn/DOT, Long Lake
The public sector is also feeling the impact of the
research. Mn/DOT is constantly being asked to
include discrete engineering specifications that allow
the use of these new and untested erosion control
products for use in the state. Based on performance in
the basin, a specification for one of the products was
developed and implemented in the city of Long Lake.
This would not have happened without this collabora-
tive effort of testing.

Mn/DOT is developing guidelines that, based on
the research findings, will specifically recommend
how and when certain erosion control products will
be used in the future on all Mn/DOT construction
projects-with extension to private contractors and
local governments that utilize these products in their
own construction projects.

Several hydraulically applied products also will be
specified for the first time for use along roadsides,
including the idea of plant germination enhancers, a
new concept that will enhance germination in very
nutrient poor roadside soils.

The Future Looks Bright
MECA is already planning "Battle of the Blankets II"
as we continue our research this summer. Long-term
studies with multidisciplinary collaboration include
testing of the synthetic and recycled erosion control
products with plant growth and establishment of
native plant materials produced in Minnesota. [I

[Biesboer is a professor with the University's
Department of Plant Biology.]

Which Pavement
Management Software Will
Work For You?Pavement management is a job that requires

collecting a lot of data and keeping careful
records. Databases can ease this process

significantly, but many highway agencies are in the
dark about which kind of database will best serve
them. There are so many categories of data needed to
run an effective pavement management system
(PMS) that not all software will provide what the user
is seeking.

Recently, the FHWA published the Catalog of
Selected Pavement Management Software for Local
Transportation Agencies as a guide with specific
information on the current PMS database software
programs available. The catalog grew out of a course
called "Pavement Management for Local Agencies"
developed for the FHWA by the Texas Transportation
Institute. The catalog gives road managers a good
overview of what kinds of features are offered in
PMS software programs, though it does not list every
product on the market.

The catalog provides information to a variety of
users at different levels of highway maintenance
planning. Using the catalog, road managers can find
PMS programs that work for the various needs of
their agencies. The catalog is effective in taking the
guesswork out of buying the right software, saving
agencies time and money.

At this time, Mn/DOT does not require local
agencies to use a pavement management system to
store data about their roads. Mn/DOT, however, does
encourage local agencies to begin using PMS
software. Because not all agencies have the same
needs in PMS software, the PMS software catalog
from FHWA would be an effective resource for
helping local agencies determine what software might
work best for them.

Copies of the FHWA catalog are available from
innesotaI. _Pleaseoiact EricHinsdaleatl62--

626-1023 if you are interested in a copy. Technology
Exchange will also keep its readers informed of any
changes concerning the use of PMS software in
Minnesota. g

-- Jennie Read

Other Erosion Control Resources
he LRRB has funded erosion control research
and produced several Research Implementation

Series (RIS) publications on geotextiles; call Mn/
DOT's Office of Research Services, 612-282-2274,
for details. In addition, Minnesota T2 offers
workshops on erosion control issues; call 612-626-
1077 for a T2 Workshop Catalog for 1998-99. il
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Minnesota T cosponsored the Second Annual Minnesota Pavement Conference in St.
Paul on February 25. Following are some highlights from the event, which attracted a
whopping 280-plus persons. Future issues of the Exchange will feature additional

conference topics.

The "Finnishing" Touch
for Pavement
b Gary Niemi

ast year I had the opportunity to
work with the Finnish National
Road Administration (FinnRA)

for six weeks. Why did I go to
Finland? In the fall of 1995, my boss,
Don Raisanen, along with Gene
Ofstead and Chuck Siggerud, visited
Finland as guests of FinnRA. While
there, Don noticed that the bituminous
pavements seemed to be in much
better condition than those in Minne-
sota. He sent me to try to find out why.

What am I going to share with you
are my observations. I am not a
researcher or an expert in pavement
design. With my background in
construction, materials/soils, and
maintenance, however, I do know a
little-maybe enough to be dangerous.
So let me tell you about the Finns'
approach to the following areas:
bituminous pavements, wear resis-
tance, oil gravel pavements, pavement
recycling, road mix stabilization, and
ground penetrating radar.

Bituminous Pavements
Finland's bituminous pavements are in
much better condition than ours. I was
there in the spring, which is pothole
season in Minnesota. I saw very few
potholes in Finland. I feel one of our
most serious problems here is cupping
at transverse cracks. I saw no cupping
in Finland; in fact, I saw very little
transverse cracking.

I think the primary reason for
Finland's success is in their total
pavement section design. They
typically build their bases much
stronger than ours and the bituminous
layers thinner. The purpose of the base
is to carry the load, and the purpose of
the bituminous is to provide a smooth
riding surface. In our design, a good
deal of structure is built into the
bituminous.

The figure at right shows a typical
section of a Finnish freeway under
construction, with an average daily
traffic (ADT) of approximately
15,000. The intent of this design for a
high-volume roadway is to be frost-
free. They are placing 5 inches of
bituminous over 10 inches of gravel
base with a maximum size of 2 inches
over a foot of rock with a maximum
size of 6 inches over 3 feet of sand.

Several things strike me in addition
to the thickness. First, unlike our class
five and six, this gravel base will
drain. Also, note the coarseness. The
Finns say that the gravel base should
be well compacted, level, able to carry
loads, and be of the correct shape. In
addition, it should have a reasonable
coarse surface. The reason for the
coarseness is to anchor the bituminous
to the base, making it a monolithic
structure which will greatly reduce the
number of temperature cracks in the
bituminous.

Wear Resistance & Studded Tires
In Finland, the wear resistance of the

4 prlJue198 o. ,No

pavement is currently the most
important pavement property
because of the rutting caused by the
use of studded tires. To maximize
the wear resistance, the asphalt is
graded so the amount of coarse
grains in the aggregate is as large as
possible (grains over 8mm>65%).

They make extensive use of stone
mastic asphalt. Cellulose fibers are
added to the mix at the rate of .3-.5
percent by weight to prevent
bleeding and to make the mix more
workable. On high-volume roads, it
is necessary to mill and overlay
about every six to eight years
because of the studded tires.

Oil Gravel Pavements
Oil gravel, or soft asphalt, is a
widely used pavement in Scandinavia
for roads with ADTs less than 1,500.
Oil gravel is basically a plant-mixed
cold mix. The most redeeming quality
of oil gravel is its flexibility or its
ability to knead itself back together
after cracking. Also, if repairs are
needed, they can be made using
traditional maintenance type equip-
ment. Thanks to these properties, oil
gravel is applicable even where heavy
loads are expected.

The suitable mineral aggregate for
oil gravel is crushed stone. The typical
binder content varies typically between
3.2 - 3.6 percent.

In a gravel road that was being
reconstructed when I was there, the
Finns completely regraded the road

TYPICAL SECTIOI
HIGHWAY 3 BETWI

HELSINKI AND TAMI
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0.95 m , SA FIL.L

Typical section, Highway 3 between Helsinki

(widened, ditches. culverts, etc.).
They placed 2 feet of 2.5-3 inch
crushed rock on top of the subgrade.
They placed 4 inches of 35 mm (1.5
inch) crushed stone for leveling on top
of that, and then 2 inches of oil gravel
for the final wear. The ADT is 200-
300.

Oil gravel was used on two seg-
ments of township road at the Minne-
sota Road Research Project (Mn/
ROAD) near Monticello with marginal
success. What we have to remember is
that we need to build the base strong
enough to carry the load. I don't
believe this was done at Mn/ROAD.

Asphalt Recycling
The Finns use the traveling plant
method, in which new aggregate is

Gleanings from the Pavement Conference
Current Design least $6 if delayed for rehab or * The overlay made the most differ- In Maine,
Practices. Joe reconstruction, he said. ence in improving the ride, espe- neering Cor
Mahoney of the Another advantage of preventive cially on poor riding pavement, for fills less
University of maintenance is that it allows the state * The sections with the chip seal and fills 1 to 3 ii
Washington to even out its maintenance budgets, thin overlay have the least amount of said. Projec
asserted that current which can otherwise vary greatly. As cracking. using them
design practices such, it is an excellent PMS tool. * There was no loss in ride when the tions. (Call7
place too much He also stressed that you need to treatments were applied, while the copy of Des
emphasis on slab know the right time to apply treat- control sections worsened. mize Heatir
thickness. Engineers ment-the best results are when the * These treatments can maintain or He summ
should instead focus pavement is still in good condition, improve the ride and reduce the have some
on frost design, All work in Michigan's program is cracking compared with the control allow engin
construction, and done by a private contractor. In the last sections, cost-effecti
stabilization. He year they began a program of warran- Janisch concluded that crack sealing, good insulat
noted that other ties, and in 1998, 89 percent of chip sealing, and thin overlays are durability, d
countries, such as projects will be warrantied. The goal is effective treatments if applied at the guidelines a
South Africa and to give more responsibility to contrac- right time. Some questions still remain internal hea

d some in Europe, tors. Warranties are for a duration of about conventional slurry based on the Spring L
give more focus to two to three years, based on the type of SHRP sections Van Deusen
the base layer and maintenance. Shredded Tires. Dana Humphrey of on the prese

Sless to the top layer. Cost results so far show that, for the University of Maine cited projects year's Pave
Highway Preven- asphalt jobs, the cost was 6.5 percent in Washington and Colorado. One 1997April-.

tive Maintenance. above nonwarranty estimates. For Washington case used 45 feet of article by Va
Larry Galehouse of microsurfacing, it was 9.6 percent shredded tires for an embankment He report

the Michigan DOT described his above nonwarrantv estimates. For nroiect. The nroiect was done incor- researcherstl ,, lJ L m ribr. , Ut I, JJ, u LLVs sr u lVa t vwcUm

Gene Skok, Gary Niemi, and Ken Skorseth.

first spread on the in-place pavement
and then mixed with the millings
during the cold milling operation. The
resulting mixture is collected in a
windrow. A traveling drum mixer-
paver combination unit collects the
windrow from the road into the hopper.

After picking up the windrow, the
surface is swept and vacuumed clean.
The mixture of milling and virgin
aggregate is weighed from the hopper
and taken by conveyor belt to the
heating drum where the production of
recycled mix takes place-that is, the
heating of the millings/virgin aggre-
gate, and addition of binder mixing.

The mix is transferred from the drum
mixer to a storage hopper from which
it is dropped in batches into the

receiving hopper of the

paver. The laying and
E precompaction is done

with the asphalt paver
attached to the drum
mixer. Finally, the
recycled pavement is
compacted.

Road Mix Stabiliza-
tion
The road mix stabiliza-
tion remixer is manu-

sS I n factured in Finland. It
is said to be one of only

and Tampere a handful of such
machines in the world.

The machine is constructed mainly for
cold recycling of existing pavements
which are milled prior to the addition
of virgin aggregate and emulsion.
Some Finns believe road stabilization
will be the technology of the future
because it is an inexpensive fix.

Ground Penetrating Radar
The Finns are using and developing a
technology called ground penetrating
radar. Nondestructive ground penetrat-
ing radar (GPR) is a testing method
whereby a transmission antenna sends
electromagnetic pulses through a
medium and the receiving antenna
records waves reflected at short
intervals. When the antenna is in
motion, the result is a continuous
profile over the studied target.

Other benefits are: it does not
intrude into traffic; preliminary results
can be given immediately to clients;
and it cuts down costs of other site
investigations, sampling, and labora-
tory analyses, etc.

FinnRA has been developing GPR
methods for road and bridge surveys
for nearly ten years, and it has rapidly
become an effective routine method
employed in many investigations
connected with road design, construc-
tion, and maintenance in Finland.

GPR has been used in road design
projects to evaluate soils and their
layers and to probe the depth of the
overburden. It also provides informa-
tion relating to the frost susceptibility
of soils. GPR has also been applied in
surveys of lake and river bottom
topography in bridge site investiga-
tions and is a cost-effective method in
road aggregate prospecting. FinnRA
also has developed a successful GPR
method for sounding the structural

layers of existing roads.
A highly popular application has

been the investigation of different
kinds of road damage. Popular new
applications are "road analyses" in
which GPR results are combined with
bearing capacity measurements and
damage survey data. The results are
used to estimate the remaining lifetime
of an old road section and to decide
whether the structure can be reinforced
by stabilization. In road construction
projects, GPR can be applied in quality
control surveys of road structure and

pavement thicknesses and the quality
control of soil replacement sites.

For More Information
If you would like to learn more about
Finland's approach to pavements, call
218-828-2468, or send e-mail to
gary.niemi@dot.state.mn.us. El

[Niemi is an area maintenance
engineer with in Mn/DlOT District 3.1

lEd. note: in the United States, the
FHWA's Turner-Faitbank Highway
Research Center is involved in nonde-
structive testing methods such as GPR;
check their Web site at www tfhrc.gov for
more information. /

state's preventive maintenance
program, which began in 1992 with $8
million. In 1996, funding reached $24
million; $80 million has been spent to
date. The program has a dedicated

budget using federal
efunds.

Estimates are that
nference! the program saved

ent onference $700 million in what
ary 25,1999at would have other-

er in St wise been spent for
ic details and rehabilitation or
nation will be reconstruction. Each
us year. dollar of pavement

maintenance costs at

bituminous crack treatment, it was 36
percent below the nonwarranty cost
estimate, perhaps because lettings were
issued in June/July, rather than the
previous fall.

IFor a copy of his handouts, call
Minnesota 7 at 612-626-1023.1

Maintenance Techniques. Dave
Janisch of Mn/DOT reported on a
study of cost-effective maintenance
techniques. The results are based on
SHRP SPS-3 experiments at four sites
in Minnesota, after one and four years:
* With the exception of the slurry seal,

all of the treated sections have less
cracking than the control sections.

rectly, and within six months open
flames actually appeared. From this
and other cases, he gave the following
recommendations.

DON'T:
* use shredded tires for thick fills
* allow access to oxygen
* use thin soil cover
* place topsoil directly on the tire

shreds
* use small tires and/or lots of exposed

steel belts
Possible causes of the heat were

oxidation of steel belts and rubber;
petroleum spills; action of microbes;
and acidic conditions.
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Living Snow Fences Reduce Costs, w
Improve Safety
by Dan GullicksonA popular method for controlling

snow drift in Minnesota is to
plant living snow fences. In addition to
reducing wind speed and improving
driver visibility, living snow fences
offer many benefits, such as:
* reducing snow removal costs
* enhancing the appearance of

roadsides and communities
* reducing maintenance requirements

after the plants are established,
usually two to three years after
planting

* creating more livable communities
and farms by reducing energy costs
for home heating and reducing feed
costs for livestock

* enhancing crop production by 10
percent or more

Key Design Elements
Proper engineering of living snow
fence involves three key elements:
height, density, and length.

Height affects snowdrift length and
depth. Snow storage capacity increases
more than four times when the height
is doubled. For example, one 10-foot-
tall row of caragena will store as much
snow as four rows of 5-foot-tall
cotoneaster. Typically, vegetative
barriers need to be set back 10 to 15
times the mature height from the area
to be protected.

Density affects both windward and

leeward snow drift lengths and
heights. Density is determined by the
species, number of rows, and plant
spacing. Winter density of deciduous
species must be considered. The
density of the vegetation should be
uniform with no openings and gaps.

Length determines the maximum
length of the area that can be pro-
tected. Less snow is stored at the ends
of barriers. Therefore, one needs to
extend the living snow fence 100 feet
beyond the area to be protected.

Usage in Minnesota
From the 1930s through the 1950s, Mn/
DOT planted 12,(XX),000 trees and shrubs
along 600 miles of highway in the name
of snow control. These plantings were
installed 75 feet from the highway
centerline. History shows that the plantings
were too close to the highway and actually
made the problem worse.

The winter of 1996-97 was a teach-
able moment. Mn/DOT hired an
international snow control consultant to
assess 18 drifting problem areas in
southern Minnesota. He concluded that
a 10-foot-tall fence is required to
provide adequate storage over an
average winter. This conclusion was
based on estimates of snow transport,
assuming that the design criterion is to
design for the average winter, to
maximize the benefit/cost ratio. If more
conservative guidelines are desired, a

Single row of green ash planted 300 feet from
the centerline of TH 14 near Springfield.

12-foot-tall fence would provide
sufficient capacity 95 years out of 100.

This was affirmed in Springfield,
Minn., where an 8-foot-tall structural
fence set back 275 feet from the
highway centerline held back 11,424
tons of snow. Typically it costs $3.00
per ton to mechanically remove the
snow. During the winter of 1996-97
alone, an estimated savings of $34,272
was realized.

According to Jim Franklin, division
director of Emergency Management,
$215 million was spent removing snow
during the winter of 1996-97. On
average $1(X) million is spent each year.

Interagency Task Force
Getting a living snow fence program
up and running requires local grass-
roots support. If you need more
information, a great place to turn is the
Interagency Living Snow Fence Task
Force. Members of the task force
include representatives from the
following organizations: Kandiyohi
Soil and Water Conservation District,
Minnesota Association of Soil and
Water Conservation Districts, Minne-
sota Board of Soil and Water Re-
sources, Minnesota Department of
Agriculture, Minnesota Department of
Natural Resources, Minnesota Divi-
sion of Emergency Management, Mn/
DOT, University of Minnesota, and
U.S. Department of Agriculture.

Last fall the Task Force held a
successful symposium for people
throughout the state and Upper
Midwest. A grant from the Federal
Emergency Management Agency
(FEMA), which made the symposium
possible, is now allowing the Task
Force to develop a guidebook to help
practitioners effectively design living
snow fences. A working copy of the
guidebook was completed in April, and
the final product is scheduled for
printing in October. [

For information, contact Dan
Gullickson at 612-779-5084.

[Gullickson is with Mn/DOT's Office
of Environmental Services.]
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Gravel Roads
Training and CTAP
Program Expand
After five years, gravel road training workshops

continue to sell out and are still in demand. To
add to this already popular workshop, the

CTAP program, and its instructor, are learning some
new tricks.

This February, the Minnesota T2 Program held three
workshops on gravel road maintenance in Bemidji, St.
Cloud, and Marshall. The instructor was Ken
Skorseth, field operations manager for the South
Dakota Local Technical Assistance Program (LTAP).
Skorseth admits that when he designed the gravel
roads workshop for South Dakota he never expected to
be teaching it this long-but there seems to be no end
to the popularity of gravel roads training.

The course covered maintenance techniques,
washboarding, shaping, equipment, dust control, and
more. It also always emphasized the importance of
good gravel selection. Said one participant in
Bemidji, "I very much appreciated the presenter's
enthusiasm and interest in the material he presented."
As attendees of the 1997 LTAP Conference and the
February 1998 Pavement Conference (see pages 4-5)
at the Earle Brown Center can attest, Ken is definitely
a knowledgeable and entertaining speaker.

But demand for gravel road training remains high,
and Ken can't be everywhere at once-he has his own
LTAP program to manage. So the new Circuit Training
and Assistance Program (CTAP) instructor, Tom
Broadbent, is picking up the flag. With input from
Ken Skorseth, the CTAP program added gravel roads
training to the training program, and took the show on
the road.

In cooperation with the Minnesota Association of
Townships (MAT) and the University of Minnesota
Extension Service, Tom Broadbent presented a new,
two-hour session on gravel road maintenance to more
than 2,000 township officials in 15 locations. Accord-
ing to MAT administrative assistant Jean Woorster,
many of the participants requested that CTAP return
for future courses. "We received many, many comple-
ments about Tom's presentation every day," she said.
T2 Coordinator Ben Gribbon is working to develop a
stronger partnership with MAT to make even more
training available.

The CTAP program and MAT hope to offer addi-
tional training on low-volume roads in late July and
early August. Contact T2 Coordinator Ben Gribbon at
612-625-8373, or Jean Woorster at MAT (1-800-228-
0296) for more information. Broadbent also presented
a condensed version of this gravel roads training at the
Minnesota Spring Maintenance Expo in Rochester
(see above). -Ben Gribbon

CTAP Asphalt Maintenance Workshops ContinueT om Broadbent, the new CTAP trainer, went "on the road" for the first time in March to teach (and learn)
about asphalt pavement maintenance. The quick-hitting mobile technology transfer sessions are just a

half-day in length, but the participants covered frost damage, pothole patching, cold mix patching, types of
asphalt, innovative equipment, drainage and utility cut repair, crack sealing, and seal coating. Everyone there
also learned from each other about techniques and materials that have worked well around Minnesota.

The workshop builds on the existing workshop manual, but by design, adds new information at every stop.
Using a new evaluation approach, the T2 team learned that 95 percent of participants found something they
would apply to improve quality, save money, or change procedures (top three expected results).

The first five of these workshops were offered in cooperation with the Western Area City-County Coopera-
tive (WACCO). The tour was interrupted by the Minnesota Township Associations Short Course series, in
which CTAP participated. The asphalt tour is going back on the road, so contact Ben Gribbon, T2 coordinator,
at 612-625-8373 if you might like training locally. ® -Ben Gribbon

Minnesota T2 cosponsored the 1998 Spring
Maintenance Expo on April 7-8 in Rochester. Over 600 persons
attended. Future issues of the Exchange will cover topics presented at the
expo. Until then, some exhibit highlights are below.

New Events Complement
The Minnesota T2 Program, in cooperation with

the FHWA and the Center for Transportation
Studies' ITS Institute, hosted a seminar February 9-
10 in St. Paul. Video and traffic management
professionals enjoyed learning about the state-of-
the-art in the use of video surveillance for traffic
management, safety, and enforcement.

This interesting workshop was one of many
offered in addition to the T2 base programs. "This
was one of those great opportunities that sometimes
become available to us," said Ben Gribbon, the
coordinator of the T2 program. Because the seminar
is funded with a grant from FHWA and the closed
circuit television industry, attendees only had to pay
for the materials (a three-inch binder of materials!).

According to instructor Joe Schulein of ATMS
Seminars, video cameras are still one of the best

T2 Base Program
technologies for managing traffic for their cost.
While the idea is no longer new, the cost and
capabilities of the equipment keeps improving, as
attendees learned. The course covered new tech-
nologies and specifications for cameras, transmission
methods, video detection, monitors, and traffic
control centers. A tour of the ITS LABORATORY at
CTS was offered by Lowell Benson following the
seminar.

In another partnership with the ITS Institute, the
LRRB, and the Minnesota Chapter of the American
Public Works Association (MPWA), T2 plans to host
a satellite video conference titled Integrating GIS
and Intelligent Transportation Systems this Novem-
ber. Call Ben Gribbon at 612 625-8373 if you are
interested. EN

Red River Floods from page I
major city systems, Bittner said. The sanitary system
needed minor repairs, and the rural sewer system
required repairs of approximately $20,000. Twenty
repair sites were identified in the storm sewer system,
mostly storm outfall repairs, with contracted costs
approaching $100,000. No permanent repairs were
required in the water treatment and distribution
system.

In the street system, diking and hauling operations
resulted in approximately $250,000 in damages to
paving. Further, boulevard and miscellaneous repairs
amounted to approximately $200,000. The extent of
the damage-compared with what could have
happened with a flood of this level-proves that past
investments in flood mitigation paid off, Bittner said.
Fargo's investment in storm sewer protection gates
and lift stations dating back to 1969 allowed storm
sewers to be reasonably secure.

Planned Improvements
The entire Red River Basin suffered record floods.
For comparison sake, flood stage in Fargo is at 17

feet river stage, lower road flooding begins at 19 feet
river stage, house flooding begins at 29 feet river
stage, and extensive emergency dike protective
measures are required above the 30 foot river stage.
The actual flood crest in Fargo in 1997 rose to 39.55
feet, and the crest in Grand Forks was above 54 feet.

So obviously, after the recovery and repairs were
well under way, it was time to plan and implement
flood protection improvements, Bittner said. One
major protection improvement was the recom-
mended acquisition of 96 flood-prone properties.
Funds have been secured to acquire 70 homes to
date, for a total cost of approximately $10 million.

Sanitary sewer infiltration protection is also
planned. Federal Emergency Management Agency
(FEMA) funding of $250,000 has been obtained for
a manhole sealing project that will reduce surface
infiltration. In addition, an area that was totally
submerged by the flood will undergo a sanitary lift
station relocation and pipe relining project.

Improvements in storm sewer piping, backup
protection, and lift stations are recommended at 24

locations. The total cost is estimated at $2.2 million.
Permanent dike improvements are now in place to

protect the water treatment plant. In areas affected
by overland flooding, approximately three miles of
emergency dikes have been upgraded and left in
place for long-term protection. Various neighbor-
hood groups asked the city of Fargo to evaluate the
feasibility of dike construction to protect their neigh-
borhoods. Also under evaluation are a number of
locations which might benefit from floodwall installa-
tion to reduce reliance on temporary earth dikes.

And finally, a study is in progress to evaluate
solutions to the extensive problem of overland
flooding in southwest Fargo. In addition, Bittner
noted that existing floodplain ordinances are being
upgraded to improve protection from a flood event
similar to that of 1997.EN

-Cristyn Kowal Rybak
[For a host of other follow-up articles about the

floods, see the North Dakota State University Web
site, www.lib.ndsu. nodak. edu/flood/ or the Grand
Forks Herald Web site, www.gfherald.com.]
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LTAP News on the Web
Did you run out of room for all your

back issues of the Technology
Exchange? Do you ever wish you could
quickly scan these back issues, along
with newsletters from other states, to
find information on ways to solve a
particular problem? Thanks to the World
Wide Web, you have access to every
LTAP newsletter published between
1992 and 1996, including Minnesota's
own Technology Exchange.

The LTAP.org Web site
(www.ltap.org) maintains a searchable
database of articles published in all
regional and state LTAP newsletters
from 1992 to 1996. This database makes
it easy to search by topic. You can
search all LTAP publications, or limit
your search to a particular region or
state. After you find an article, you can
read the entire text or print it on your
printer.

As an example, I wanted to find out
some trends related to school zone
safety. I connected to the www.ltap.org
site, typed in the phrase "school zone"
in the search box, and clicked on the
"search" button. There were 12 articles
in the database about school zones, with
titles like "Community School Zone
Safety" from the Texas LTAP newsletter
and "Des Moines Finds Beacons Useful
in Some School Zones" from Iowa's
Technology News. I was able to read
these articles by clicking the "Display
Full Article" button. IN

-Eric Hinsdale

Japan's SnoWbreak
Forestry Technique
Eases Winter Woes
To mitigate snow from blowing and

drifting on roads, snowbreaks of
trees are extensively used in Hokkaido,
Japan. A forest zone created on the
windward side of a road or on both
sides causes the wind speed to
decrease and the snow to pile up inside
the forest instead of on roads.

Promoting this technique, the
FHWA's Office of International
Programs released a new highway
snowstorm countermeasure manual
translated into English from the original
Japanese. The Snowbreak Forest
Book, authored by Japan's Hokkaido
Development Engineering Center,
explains the fundamental approaches to
planning, designing, developing,
maintaining, and managing snowbreak
forests.

Free copies of the manual (FHWA-
PL-97-010) are available by contacting
the Office of International Programs by
phone (202-366-2155), fax (202-366-
9626) or e-mail
(international@fhwa.dot.gov). A

[Reprinted from FHWA Technology
Reporter, November 1997.]

T2 Resources
Newly released materials

available through
Minnesota T2 are described

below. For further information contact
Eric Hinsdale, CTS/Minnesota T2,
phone 612-626-1023, fax 612-625-
6381.

New Items
Concrete Pavement Rehabilita-

tion-Guide for Load Transfer
Restoration. Federal Highway Admin-
istration Report # FHWA-SA-97-103.

Load transfer restoration at
transverse joints and working cracks
of concrete pavements is an essential
part®f any Concrete Pavement
Rehabilitation program. This
publication provides guidance on the
project selection, design, materials,
and construction requirements for this
technique. An accompanying 52-
minute videotape, Fit to Be Tied:
Retrofitting PCC Pavement with
Dowel Bars; Dowel Bar Insertion
for Load Transfer at Mid Panel
Crack; Retrofitted Load Transfer
Devices, illustrates the various

Sprayer Report
from page 1

environment.
The following sprayers were tested:

* The B&B Ditch Sprayer 300
prototype, with a 300-gallon plastic
tank, equipped with two spray
booms each consisting of drop
nozzles. The booms provide a 60-
foot spray pattern.

* The Wanner Innovative Sprayer
includes an 850-gallon stainless
steel tank. The sprayer has booms
consisting of drop nozzles and end-
mounted boom buster roadside
nozzles. Additionally, there is a
single straight stream nozzle
mounted on the end of the boom.
The system is also equipped with
drop nozzles, which are used for

construction processes used by the
Washington State, Kansas, and Indiana
Departments of Transportation.

Superpave Construction Guide-
lines. National Asphalt Pavement
Association Special Report 180.

This document provides guidance for
good construction practices for
Superpave designed mixtures. It
focuses on the problems that have been
encountered with construction and
coarse-graded Superpave designed
mixtures and issues that may be
different from conventional mixtures.

Extras to Give Away
The T2 Library has extra copies of the
following titles, which it will give away
on a first-come, first-served basis.

Concrete Pavement Rehabilita-
tion-Guide for Load Transfer
Restoration. Federal Highway
Administration Report # FHWA-SA-
97-103. (5 copies)

There is one extra copy of the
accompanying videotape, Fit to Be
Tied: Retrofitting PCC Pavement
with Dowel Bars; Dowel Bar
Insertion for Load Transfer at Mid
Panel Crack; Retrofitted Load

spraying road shoulders. All spray
nozzles are remotely controlled from
the truck.

* The Micro-Track Spray System is a
multiple injection system with
console monitors. It has the unique
characteristic of being able to be
connected at any supply tank. It is
capable of spraying up to five
different herbicides simultaneously.
The supply tank, chemical tanks,
pumps, monitors, and nozzles are all
mounted on one unit.

* The SCS 750 can independently
control the liquid, granular dispens-
ing systems, and the overall hydrau-
lic system at the same time. The
spray rate is controlled by a wheel-
driven speed sensor; visual and
audible alarms alert the operator to
any deviation from the programmed
application rate. If spot spraying is
needed, each chemical can be
controlled by a manual switch. A
compact printer is plugged into the
console to obtain a readout of the
daily activities. The system can be
equipped with up to ten spray
booms, each with down-spray
nozzles and end boom buster
nozzles. It uses a 300-gallon
elliptical tank.

Mn/DOT found that all four sprayers
are more economically feasible than
the traditional sprayer. The B&B

mI
Transfer Devices.

See "New Items" for a description
of these titles.

Highway/Utility Guide. Federal
Highway Administration Report #
FHWA-SA-93-049. (6 copies)

This is a comprehensive guide to
better practices being employed to
address the full array of issues that
arise from highways and utility
facilities sharing common right-of-
way.

Successful Supervision for Local
Road Supervisors: A handbook to
help you manage, motivate, commu-
nicate. Federal Highway Administra-
tion Publication # FHWA-RT-91-002.
(40 copies)

This guide offers tips for local road
supervisors on ways to work well with
their employees.

Dust Control on Unpaved Roads.
Wisconsin Transportation Bulletin #
13. (7 copies)

This is a brief article outlining
several techniques for controlling
dust on gravel and other unpaved
surfaces. IN

sprayer has the lowest net annual
savings ($23,255) of the four.
However, it offers a rate of return of
360 percent, greater than the rate of
return of the Wanner Sprayer.

The Wanner Sprayer is more
economical for use in large districts or
in an area with extensive road miles.
This is due to the sprayer's capability
for applying herbicides at high speeds
and accurate amounts, and also to the
large size of its supply tank.

The Micro-Track has the highest
rate of return (1,142 percent). It is
also able to reduce costs about
$64,812 annually.

The SCS 750 has the highest net
annual savings ($65,812). It has the
added advantage of being able to
monitor, tabulate, and print all vital
statistics (areas, dosages, weather
conditions, application rate, etc.). This
form of record keeping is important
for environmental, social, and legal
reasons. IN

[For a copy of the full report,
Innovative Herbicide Sprayers for
Roadsides, Slopes, and Ditches, call
the Mn/DOT Library at 612-296-2385
and ask for TE 177 T687, 1997.]
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IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS, LET US INCLUDE THE INFORMATION HERE. CONTACT EDITOR, TECHNOLOGY EXCHANGE.

FOR AN UP-TO-DATE LIST OF EVENTS IN MINNESOTA AND NATIONWIDE, PLEASE SEE THE CTS/T2 EVENTS WEB PAGE: http://www.umn.edu/cts/Events/calendar.html
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June - Aug. CTAP workshops on Asphalt Pavement Maintenance/
Gravel Roads

Various Ben Gribbon, 612-625-8373

July 21-23; Minnesota Association of Townships (MAT) Summer Short Courses
Aug. 4-6 on Local Roads with CTAP Dust Control for Gravel Roads Workshop

Aug. 9-12 Institute of Transportation Engineers Annual Meeting

Sept. 12-17 American Public Works Assoc. International Public Works Congress

Oct. 1-2

Oct. 28

Nov. 4-6

Fall Maintenance Expo & Snow Roadeo

Partners for Roadway Safety Conference

Minnesota Public Works Association (MPWA) Annual Fall Conference

Nov. - Dec. T2 Workshop: Design of Culverts and Storm Water Drainage Systems

Various Jean Woorster, MAT, 800-228-0296

Toronto Donna Ford, 202-554-8050

Las Vegas

St. Cloud

Thunderbird Hotel, Bloomington

Thunderbird Hotel, Bloomington

Brainerd, Mankato

816-472-6100

Kathy Warren, 612-351-7432

Mary Sohlo, 612-582-1066

Kathy Warren, 612-351-7432

Bev Ringsak, 612-625-6689

Myths from page 2

The complexity comes in finding all
occurrences of the problem, fixing them,
testing each fix, and putting the Year
2000 compliant version into production.
For those who plan to upgrade or replace
their way out of Year 2000 problems, be
aware that predictions of rising costs and
shortages of resources (people,
hardware, and software) appear to be
coming true.

10. Someone else will make it a priority.
Yes! Commissioner Denn has made fixing
the Year 2000 problem one of Mn/DOT's
top priorities. We all have a responsibility
to understand the problem and how it
could affect us, and help the Year 2000
efforts as appropriate.l

[Reprinted courtesy Mn/DOT.]

Crack-Sealing Tips
S ealing cracks makes pavements

last longer. But it has to be done
well or the money is wasted. Key
issues in crack sealing are methods
and timing.

Spring and fall have the best
weather for asphalt pavement crack
sealing. Temperatures between 45 and
65 degrees Fahrenheit put the cracks
at the middle of their working ranges.
In summer when pavement expansion
narrows the cracks, you may not be
able to get enough sealant into the
crack, while winter-widened cracks
require more sealant.

Cracks should be clean and dry.

----------------------- ----------------- ------

1Reader Response
Please help the Exchange become more effective by filling out this form and

returning it to:

Minnesota T 2 Program, Center for Transportation Studies

200 Transportation and Safety Building, 511 Washington Avenue S.E.

Minneapolis, MN 55455

Fax: (612) 625-6381 E-mail: snopl001 @tc.umn.edu

The following is a(n)

addition change deletion

Name

Title/Organization

Employment

County City Township Mn/DOT Supplier

Contractor Consultant Vendor Other

Address

Phone/Fax/

E-mail

My suggestion for a local innovation to report on is:

My question for the Q & A column is:

My idea, comment, or suggestion is:

Please send me information on:

8 rJ 1 V 6I

Rout or cut narrow cracks at least l/
4- to 3/4-inch wide to make room
for the sealant. Remove dust and
moisture before you fill it.

Apply the sealant and squeegee
the material to force it into the
crack, level the surface, and remove
the excess. It is important to form an
overband that is less than one eighth
inch thick or snowplows will peal
the sealant right out. Blotting is the
next important step. Sand or toilet
paper works well, but you must be
sure to use low-quality toilet paper
that is only one thickness or ply. A

[Adopted from Wisconsin Trans-
portation Information Center
Crossroads summer 1997.]

ITS Projects from page 1

the system will focus on the commer-
cial extent for market penetration; the
ability to influence development of
national Mayday standards; the level
of public and private sector buy-in;
the impact on existing highway
emergency response systems; and the
ability to satisfy end user needs.

The public health implications of
Mayday Plus are substantial, accord-
ing to Dr. Scott Zietlow, Mayo Clinic
trauma surgeon. "Nearly 70 percent of
motor vehicle fatalities occur within
two hours after a crash," explains
Zietlow. "If we can significantly
reduce emergency response times
through automatic crash notification,
systems that result from Mayday Plus
stand to save many lives and reduce
an untold amount of disability."

Ultimately, officials hope, Mayday
Plus will lead to operational systems
that help overcome typical problems
such as inaccurate reports of crash
location, delayed notification, and
unreliable eyewitness accounts-all of
which delay emergency responses and
endanger crash victims.

Transportation Operation Centers
A new network of transportation

operation centers will be located in
Duluth, St. Cloud, Rochester and
Mankato. The centers are scheduled
for implementation in 1998 and will
include several of the following
elements:
* Urban freeway management
* Rural freeway management
* Signal system integration between

jurisdictions
* Transit fleet management
* Transit prioritization on city streets
* Coordination between transit

providers
* Traveler information systems

Visit www.dot.state.mn.us/trim/ats/
guidestar for more information about
Minnesota Guidestar. Ii


