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New T2 Directions
and Challenges
for 1996Because of the strong support of our program

partners-the Minnesota Local Road Research
Board, the Minnesota Department of Transporta-

tion (Mn/DOT), and the Federal Highway Administration
(FHWA)-the Minnesota T2 Program has been character-
ized by the expansion of new services and programs each
year. Our 1996 program year is no exception.

Continuing 1995 Pilot Initiatives in 1996
Before highlighting the new components of the T2

Program, let me first fill you in on the plans for continu-
ing the pilot initiatives for 1995-the Circuit Rider Van
Program and the Mechanic Training Program.

As you may know, these two new outreach programs
began this past year on a trial basis, and the response
from local agencies throughout the state has been
overwhelmingly positive. The Circuit Rider Van, de-
signed as a mobile training, information, and technical
assistance center, reached over 500 road maintenance
workers and supervisors. Ken Nelson, of the Mn/DOT
Maintenance Office, and Don Larson, of the T2 Program,
traveled to over 25 locations statewide sharing new
information and practical ideas for enhancing the quality,
case, and safety of local mainktoane practI . fSer the

fall 1995 Exchange for a review of some of these
innovations.) Plans for 1996 include the expansion of the
program to include over 60 sessions statewide featuring
seasonal topics such as paved and unpaved road mainte-
nance, work zone safety, roadside maintenance, hazard-
ous materials handling, and snow and ice control.

Equally successful was the statewide Mechanic
Training Program. Rick Krotzer, previously with the
Mn/DOT Maintenance Office, offered 13 on-site courses
reaching over 100 local shop mechanics. More accessible
training for local mechanics results in many benefits,
including fewer equipment breakdowns, shortened
turnaround time for equipment repair, extended fleet life,
reduced costs for labor and equipment replacements, etc.
Based on the results of our mechanic training needs
survey, plans for 1996 include over 40 additional on-site
courses addressing needs such as engine electronics,
computer systems, and anti-lock brake systems.

New Components for 1996
The T2 Program is very pleased to again expand our
training emphasis in 1996. This year we are venturing out
into the new area of computer-aided design (CAD)
training. Because of support from the Mn/DOT State Aid
Division, T2 will offer CAD training for the most popular
highway/roadway design software packages used by local
engineering staff (i.e., ROADCALC, DCA Softdesk). We
are anxious to get your feedback on this new component
of our program. In addition to CAD training, T2 is

exploring other new courses such as Hazardous
Materials Handling, Erosion Control, and Mainte-
nance Operator Training.

One area that the T2 staff works to improve each
year is the accessibility of our programs and services.
The new on-site Mechanic Training and mobile
Circuit Rider Van Programs are both examples of the
type of outreach we strive for to make new informa-
tion and technology more accessible to locals through-
out the state. Training using satellite broadcast has
been another new approach we've used to better link
with rural agencies in Greater Minnesota. Local
feedback from the two pilot satellite T2 programs in
1995, "Privatization in Public Works," and "Snow and
Ice Control: A Review of Innovative Practices," was
extremely positive (see page 6). In 1996, T2 will
continue to pilot and evaluate alternative distance
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learning technologies (i.e., satellite, interactive
television, compact disk interactive, etc.) to better
understand what works best in Minnesota. Our
goal is to use distance technology to offer
training (that's affordable!) at many locations
using networks available at community colleges,
universities, etc., throughout the state.

Multiple training locations and on-site assis-
tance are not the only strategies to improve our
accessibility statewide. Other T2 strategies
incorporated into the 1996 program include:
"one-stop" catalogs allowing reference to a single
source for current training, research, and techni-
cal assistance information; distribution of
technical bulletins summarizing current innova-
tions and practices; and strengthened library

T2 Directions continued on page 2
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T2 Directions
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services using national electronic
networks to assist locals in quickly
getting the information they need.

Planning for New Program
Challenges
Similar to the agencies we serve, the T2

Program is faced with the growing
challenge to expand services, reduce
costs, and create innovative ways to
finance our program. Our response to
this challenge--beyond keeping costs
to a minimum--includes creating
public/private partnerships to meet
common needs and share expenses,
pursuing special state and federal grant
funds when available, soliciting
volunteer expert assistance from the
transportation community, and gener-
ally taking advantage of every quality
"freebie" that comes our way.

Because of the tremendous support
of the LRRB, Mn/DOT, and the
FHWA, the T Program has offered a
base level of service including training,
publications, and technical assistance
either for free or for a minimal fee.
Our challenge is to determine how to
best meet the current level of need,
which exceeds the level of existing TZ

Program resources. So where do we go
from here?

New programs, such as mechanic
training and computer-aided design
training, are services that go beyond
the subsidized base-level TZ Program
and are expected by the T2 Program's
funding sources to be self-supporting.
In other words, unlike the subsidized
training that is offered at a participant
fee of $50 or less, fees for some of the

new T2 programs will be set at a level
to cover program delivery costs. A
strategic question the T2 Steering
Committee faces is: "What new T2

services and training programs, beyond
the base program, are local agencies
willing to support or pay for to recover
the full cost of the new program?" As
new local training and assistance needs
emerge, T2 must evaluate the worth of
its existing services and programs
against potential new priorities. This
continuous evaluation will lead to
either a shifting of base-program
services to meet the new need, or
requiring "user fees" to fully support
the new activity.

On a national level, the Local
Technical Assistance Program, which
includes 51 T2 centers directed by the
FHWA, continues to receive strong
congressional support. It is because of
the strength of the national and state-
level support that the Minnesota T
Program will continue to offer its base
program, including quality training and
technical assistance for free or at a
minimal charge. Such accessibility will
remain a cornerstone of the T
Program.

Finally, with the growth of new
transportation research and innovative
practices, the T2 Program looks
forward to an exciting future of
assisting Minnesota's counties, cities,
and townships in applying new
transportation technologies and
information. If you like what you are
experiencing with the T Program,
please let us know; if you don't, we
particularly want to hear from you.
Your feedback continues to be impor-
tant. We're listening. All you need to
do is call!

---Cheri Trenda
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In our spring 1994 issue, we included a Q & A
session on the Minnesota Wetland Conservation Act
(WCA). In this issue we discuss one facet of that act,
wetland banking. Our wetland expert is again John
Jaschke, wetland management specialist with the
Minnesota Board of Water and Soil Resources
(BWSR).
U
What is wetland banking?

A
It is the restoration and setting aside (banking) of
wetlands to be used to replace wetlands unavoidably
damaged (drained or filled) by construction projects.

Q
Why do we have a wetland bank?

Wetland restoration work in the Yellow Medicine SWCD.

A
Because the WCA established a "no-net-loss"
wetland protection program. If there is no feasible
and prudent alternative to draining or filling a
wetland, its functions and values must be replaced.
One method of replacement is to buy credits from a
person who has established an account in the wetland
bank.

Q
Where do these credits come from?A
They come from wetlands restored or created by
private land owners, local government units (LGUs)
such as cities and counties, state agencies such as the
Minnesota Department of Transportation (Mn/DOT),
and others.

Q
Who controls wetland banking?

A
Wetland banking must conform to the
requirements in the WCA rule. LGUs-
guided by a Technical Evaluation Panel
(TEP)-control the banking program as
they must approve banking project plans
and certify all deposits and withdrawals.
The BWSR maintains a record of
deposits and withdrawals and oversees
banking operations statewide. Before
banking can be used as a replacement
option, a positive balance of wetland
credits must exist in the bank.
U
Does such a positive balance exist?

A
Yes. There currently is a balance of 635
acres, with another 3,100 acres in

potential and commenced projects.
U
Who serves on a TEP?

A
Three persons, one each from the Soil and Water
Conservation District (SWCD), the BWSR, and the
LGU.Q
What are the requirements for making a withdrawal
from the bank?

A
The applicant must demonstrate to the LGU a good-
faith effort to avoid, minimize, rectify, and reduce
wetland loss from draining or filling and demonstrate
that project-specific replacement is not available.

Generally, drained or filled wetlands can only be
replaced using banking credits from the same county
or major watershed. There is an exception for
counties with more than 80 percent of their pre-
settlement wetlands remaining. Wetlands affected by
public transportation projects may be replaced
statewide using the bank.
Q
What else do I need to know about wetland banking?A
Lots. Such as what steps should be taken to establish
a local wetland banking project. Or how to apply
sequencing flexibility to the decision to replace a
wetland. Or the details of inspections and reports
required for replacement wetlands.

For more information on these matters, you should
contact your county engineer or the SWCD office in
your area. To receive more information, you can also
call John Jaschke at (612) 297-3432.
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New Device May Improve Safety at Railroad Crossings
by Amy Ellen Polk

The recent collision between a
school bus and a commuter
train in Fox River Grove,

Illinois-which killed seven high
school students-highlights the need to
increase safety at rail-highway cross-
ings. The Minnesota Department of
Transportation (Mn/DOT), in partner-
ship with several private companies, is
conducting a pilot project to test new
technology that could help prevent
accidents like the Fox River Grove
crash in the
future.

Mn/DOT, 3M, A pro
Hughes Transpor-
tation Manage- systemr
ment Systems,
and Delco teste
Electronics are Minnesc
working on a
device that would dist
alert drivers that
they are ap-
proaching a rail-highway crossing and
that a train (or trains) is also approach-
ing that crossing. Each partner is
contributing its own unique technology
to the system. 3M is providing wireless
vehicle-to-roadside communication
antennae that can be built into the
familiar round "RR" sign, railroad
crossbuck sign, and front vehicle
license plate. Hughes is contributing a
vehicle-to-roadside communication
track-side unit that processes informa-
tion received from the train detection
system and communicates that infor-
mation to transponders in vehicles via
the 3M sign antennae. Delco Electron-
ics is contributing the in-vehicle
components, which consist of the
communication transponders and
warning displays.

The warning displays build upon the
ForeWarnTM blind-spot detection
system, which looks for movement
near school buses in areas where the

d
)t
ry

driver cannot see: in front and near
right of the bus. The ForeWarnTM

system is currently in use in over 2,000
school buses worldwide.

Because the ForeWarnTM display is
intended for use primarily on school
buses, the project partners intend to test
a prototype system in a school district
somewhere in Minnesota. Mn/DOT,
3M, Hughes, and Delco have surveyed
school districts throughout the state
and identified a few desirable test sites.

Over the next
few months, the

otype partners will be
approaching

will be railroads, school
districts, bus

in a companies, local

and other

ict. stakeholder
groups about
their participa-

tion in the project. Mn/DOT, 3M,
Hughes, and Delco hope to test the In-
Vehicle Signing concept in a school
district in rural Minnesota during the
1996-97 school year.

The Mn/DOT Office of Railroads
and Waterways sees great potential for
In-Vehicle Signing as a safety enhance-
ment for all vehicles, not just school
buses. "So many of the accidents I
study could be prevented if the drivers
had something like this in their
vehicle," says Linda Dolan, a represen-
tative ofthe Office of Railroads and
Waterways involved in the project. In
many cases, lack of nighttime lighting,
vegetation near the crossings, or
unusual road geometry prevent drivers
from sensing that a train is approaching
or at the crossing, Dolan says.

The Fox River Grove bus driver said
that she never heard the whistle to warn
her of the oncoming train, and Delco
Electronics hopes to learn from the

This crossing is a potential site for the In-Vehicle Signing Project.

Illinois tragedy. A Delco human factors
engineer rode school buses in the
electronics manufacturer's home town
of Kokomo, Indiana, for two weeks,
measuring the background noise aboard
each school bus. The bus engine, door
hydraulics, and dozens of students all
contribute to background noise which
can be extremely loud. The audible
tone that will warn drivers of the
presence of an oncoming train in the
In-Vehicle Signing system will be
louder than the school bus background
noise, says Dan Morris, project
engineer at Delco Electronics.

Unfortunately, the fact that the driver
did not know a train was approaching
was only one of many factors that
contributed to the Fox River Grove
crash, federal investigator John Goglia
of the National Transportation Safety
Board told a Chicago newspaper the
day after the crash. Goglia speculated

that inadequate coordination between
the train detection system and the
cross-street's traffic signal, use of the
left instead of the right rail track by
Chicago & North Western railroad, and
irregular road geometry gave the 38-
foot school bus little space or time to
clear the crossing. The project partners
intend to examine these factors for
possible design changes to the system.

According to 3M project manager
Lynn Ihlenfeldt, "We intend to have
this system up and running for use and
evaluation during the next school year."
And although this project tests the in-
vehicle signing concept specifically in
school buses, the partners would like to
see this safety enhancement available
to all types of vehicles in the future.

[Polk is a research scientist with
Minnesota Guidestar and project
manager of the In-Vehicle Signing
project.]

Railroad Crossings: Look, Listen, and Live
by Linda Dolan

V ehicle-train collisions occur every 90 minutes in
the United States, killing nearly 600 persons per

year. In almost every instance, death, destruction, and
the potential lifelong disability were preventable by
using common sense. These needless tragedies not
only affect the life of the vehicle driver and passen-
gers, they affect the lives of love ones as well as the
lives of the train's crew.

According to the Federal Railroad Administration,
18 persons were killed and 62 injured at Minnesota's

grade crossings in 1994. These reflect an increase of
almost six percent in fatalities and 34 percent in
injuries compared with 1993. Persons involved in
vehicle-train crashes are 30 times more likely to die
than those in vehicle-vehicle crashes.

The Minnesota Department of Transportation is
proactive in its fight to reduce railroad crossing
accidents in Minnesota. Mn/DOT can improve the
engineering aspects of the crossing, law enforcement
can penalize violators, but drivers need to understand
the dangers of railroad crossings. For example,

Did you know:
Trains cannot swerve or stop quickly. Many people

do not realize this standard fact of physics: it takes a
150-car freight train traveling at 50 m.p.h. approxi-
mately one and one-half miles (that's over 26 football
fields) to stop once the emergency brakes are applied.

The next time you approach a railroad crossing,
think of how you could prevent needless tragedies
from happening, and think of the safety tips shown at
left.

If you need further information or have any
questions, please contact me, Linda Dolan, at Mn/
DOT's Office of Railroads and Waterways, (612)
296-0359.
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Reduced Salting of Rural
Main Roads in Finland:
A Two- Year Deicing Experiment
by Veli-Pekka Kallberg

[Ed. note: The Minnesota T Program maintains a relationship with its counter-
part in Finland, the Finnish Highway Transportation Center. Following is an
edited article from the Finnish r Center's September 1995 newsletter describing
a reduced salting project. The study was part of a comprehensive research effort,
"Road Traffic in Winter," launched in Finland in 1992.

If you would like to learn more about the Finnish center and its research efforts,
contact the Finnish National Road Administration, FinnT2 , P.O. Box 33, 00521
Helsinki, Finland;fax int. 358 0 1487 2775; e-mailfinnt2@tiehfi]

n a deicing experiment during
winters 1992-1993 and 1993-1994,
the salting of rural main roads was

reduced by 75-85 percent in the
province of Kuopio, Finland. The total
length of the experimental roads (those
with reduced salt) was about 375 km.
The total salt use per season was
reduced from 6-7 tons/km to about 1
ton/km on low-volume roads (less than
6000 vehicles/day) and about 1.8 tons/
km on high-volume roads. On control
roads in the neighboring province, 10-
13 tons of salt/km were used each
season. The figures include salt that
was mixed with sand. On the experi-
mental roads the use of salt mixed with
sand increased from 0.2-0.3 to 0.6-0.7
ton/km.

To make up for the reduction in salt
use, sand usage was increased. Each
season, 55-70 tons of sand were spread
per km, compared with only 7-12 tons/
km on the control roads.

Less Quality, Higher Price
The total number of various winter
maintenance operations remained
unchanged, roughly 200 operations per
season for each road section. Because

cheaper operations (such as salting and
plowing) were replaced by more
expensive ones (like sanding and
leveling), the costs of winter mainte-
nance on the experimental roads
increased on an average by about 20

percent. The cost increase depended on
traffic volume in a roughly linear way:
the total cost of snowplowing, road
surface leveling, salting, and sanding
increased on roads with low traffic
volumes (2000-3000 vehicles/day) by
about 10 percent, and on roads with

higher traffic volumes (5000-6000
vehicles/day) by approximately 50
percent.

The experimental roads were

slippery more often than the control
roads: either the friction coefficient of
the road surface was below the normal

target level of 0.3, or too small of a

proportion of the road width was free
of ice and snow (32-41 percent of the
time on the experimental roads and 16

percent of the time on the control
roads). The proportion of traffic faced

with the most slippery conditions
(friction below 0.2), however, re-
mained less than 4 percent on both
experimental and control roads. It was
concluded that friction levels of 0.21-
0.30 can be achieved by sanding, but
higher friction cannot easily be reached
without salting.

Slight Increase in Accidents
The overall effect of reduced salting
was an approximate 5 percent increase

Research
indicates that

it is not
reasonable to

abandon
salting entirely

on the main
roads of
Finland.

in the number of injury accidents. On
low-volume roads, which made up
more than 80 percent of the length of
all the experimental roads and where
salting was most reduced, the effect of
reduced salting was an approximate 20
percent accident increase. The number
of fatal accidents, however, did not
increase. On high-volume roads,
statistical analysis indicates an approxi-
mate 30 percent reduction in injury
accidents.

Because of the small number of
accidents (especially on the high-
volume roads), the effects were not
statistically significant. However, for
the low-volume roads, analysis
indicates that the increase in the
number of injury accidents is real and
not only due to random variation.

Public Reaction Favorable
During the experiment, the salt
concentrations in the needles of
roadside pine trees declined signifi-
cantly. There were also signs that
chloride concentrations in groundwater
were decreasing, even though the
number of observations was too small
for more general conclusions.

About three quarters of the popula-
tion of the area was pleased with the
reduced salting. The positive attitudes
of the population increased slightly
during the experiment.

In the experiment, the salting of
roads was reduced to the very mini-
mum. The results are not applicable to
other kinds of experiments in different
road environment or weather condi-
tions. It seems clear, however, that it is
not reasonable to abandon salting
entirely on the main roads of Finland.

[Kallberg is with the Technical
Research Centre of Finland.]

Mn/DOT and Finland Launch
Cooperative Research Program
by Paivi Martikainen

M n/DOT's Maintenance Opera-
tions Research Unit is joining
the Finnish National Road

Administration (FinnRA) in a new salting
study. The purpose of this cooperative
research project is to compare the outcome
of winter maintenance operations on
comparable highways in northern Minne-
sota and in southern Finland. The study will
determine if there are any measurable
differences in the level of service obtained
and the accident rate between Mn/DOT's
methods and FinnRA's.

For the study, Mn/DOT and FinnRA
identified similar road sections in their
respective jurisdictions. The Minnesota
route is Trunk Highway 37 east of Hibbing,
a two-lane, asphalt-paved highway. The
study section is 27.5 miles (44.3 km) in
length, with a 1992 annual average daily
traffic (AADT) of between 4,000 to 5,200.
The immediate project area receives about
60.1 inches (1526 mm) of snowfall per
winter season.

The study analyses will attempt to
determine the actual times to reach specific
levels of service-bare pavement or bare-
wheel path---compared with the specified
Mn/DOT snow and ice control guidelines.
Daily accident history and environmental
data along this section will be obtained for
two winter seasons, beginning this winter.
From comparison to similar data collected
by FinnRA, the joint research study will
help to identify any appreciable perfor-
mance differences between the two winter
maintenance cultures. Results will be
published after two winter seasons.

As a further example of Mn/DOT -
FinnRA cooperative winter maintenance
research, the two agencies are exchanging
maintenance operators for three months this
winter to obtain firsthand knowledge of
each other's road maintenance equipment,

materials, and methods of operation. The

purpose is to improve their own related
technologies through research, new
innovation, possible implementation,
technology transfer, and employee
training.

John Scharffbillig, maintenance
supervisor from Mn/DOT's Metro
Division, will be observing FinnRA's field
operations in the Turku Region, including
actual hands-on involvement and partici-
pation in the daily work activities, in
accordance with a detailed work program
approved by Mn/DOT and FinnRA. In
turn, Marko Kolattu will be working at
Mn/DOT's Duluth Maintenance Area side

by side with his Minnesota peers out of
the Carlton and Nopeming Truck Stations.

Upon his return from Finland,
Scharffbillig will be touring Mn/DOT
field offices and local transportation
agencies for six months. He will be
working with Mn/DOT and CTS -T
Program staff, and through the Circuit
Rider Van Program, to transfer the
innovative technology he learned about
during his exchange.

[Martikainen is a maintenance opera-
tions research engineer with Mn/DOT.I]

The Quality of Water Runoff

hen rain begins to fall inRamsey County, a team of
researchers must go to work

quickly. They travel to five sites in
northeastern Ramsey County to collect
samples of roadway runoff as part of a
three-year LRRB research project.

The project began in 1991 with the
idea of learning more about the quality
of runoff from county, municipal, and
residential roadways. Previous studies
provided information about the
presence of chemicals in runoff from
interstate highways and freeways, but
Mn/DOT and the LRRB, as well as
local city and county representatives,

wanted to know more about the impact
of stormwater runoff from municipal-
and residential-type roadways. This
information will help in understanding
the effect of street runoff on receiving
waters such as lakes, ponds, and
streams, and of techniques for monitor-
ing water quality of roadway runoff.
The criteria used to determine when to
collect samples and what to analyze
samples for, were borrowed from the
Environmental Pollution Agency's
National Pollutant Discharge Elimina-
tion System guidelines.

The United States Geological Survey
(USGS), with experience in a variety of

SHRP Project Finds Many Success Stories
s we reported in the fall 1995 Exchange, Minnesota T was a regional coordinator for a national study of the Strategic Highway Research Program (SHRP). The study gathered data about the value
potential of SHRP for state and local transportation agencies. Minnesota T2 documented many SHRP success stories, including the three summarized below.

The SHRP national study and final report are scheduled for completion in November 1996. If you would like more information about the regional effort, contact Cheri Trenda, (612) 625-5829.

Snowplow Visibility Shield
The new shield is designed to enhance
snowplow operator visibility by creating an
air foil that draws the snow spray away
from the cab and under the wheels of the
plow. The product was tested in various
maintenance areas of Iowa during the
winter of 1994-95. User experiences were
quite positive:

* Snowplow operators reported that the
shield reduced the snow flying up over the
cab.

* Safety is improved through improved
visibility for snowplow operators.

* There is less wear on the windshield
because sand spray, which flies on the
windshield along with snow, is also
reduced. Typically windshields are replaced
every three to four years due to the
scratching caused by sand under the
windshield wipers.

* The ice on the windshield wipers
caused by the flying snow is also lessened,
increasing the effectiveness of the wipers
and improving visibility further.

* Mounting the shield on the snowplow is
easy, making it flexible to switch the shield to
other snowplows.

* The cost of the snowplow shield is about
$260, a small price compared with its
benefits.

* Over 250 snowplow operators have
requested this product.

For further information contact Leland
Smithson, deputy director of maintenance,
Iowa Department of Transportation, (515)
239-1519.

Snow Fence
SHRP produced a guide that describes new
materials and techniques for designing and
locating snow fences and a separate
engineering design manual that helps
engineers select the proper snow fence for a
particular environment. The guide also
suggests ways to negotiate with property
owners for permission to install fences on
property adjoining the roadway.

Mn/DOT installed SHRP snow fences in
seven southern Minnesota locations near the

main line, ramps, and rest areas for the
winters of 1993-94 and 1994-95. Mn/DOT
reported the following observations.

* The product allows operators to plow with
a side plow rather than a vee plow, which
makes it easier to plow.

* Mn/DOT successfully negotiated to rent
the land that the snow fence occupies, so the
fence can stay in place during the summer.

* The roads were cleared more quickly and
easily.

* The fence was more expensive than the
previous snow fence, but DOT officials say
the benefits are worth the cost.

* Officials have 5,000 more feet of fence
ready for use this winter.

For further information contact Duane
Pingeon, maintenance superintendent, (507)
831-1200.

SUPERPAVE
Blue Earth County decided to implement a
project to demonstrate application of SHRP
SUPERPAVE Level 1 concepts to a low-
volume bituminous road overlay. The project

compared a roadway consisting of the
asphalt mix normally used in Blue Earth
County versus two pavement test
sections composed of materials and
specifications as directed by
SUPERPAVE Level I design concepts.
The project consisted of a 2-inch
overlay, 3.5 miles long, on a relatively
low-volume county road. The work was
done during August 1995.

Because the project is so recent, any
judgment as to performance is limited to
an intuitive feeling that "it was a good
looking material going down." In terms
of cost, the SUPERPAVE mix was
slightly more expensive (less than 5
percent), which is insignificant. The
county is considering using
SUPERPAVE on another project in the
summer of 1996.

For further information contact Alan
Forsberg, public works director, Blue
Earth County Highway Department,
(507) 625-3281.

The Minnesota Local Road
Research Board

stablished in 1959 throughstate legislation, the
Minnesota Local Road

Research Board (LRRB) has
sponsored more than 150 individual
projects on a variety of topics.
LRRB research generally falls into
four main categories:
materials and methods
used in constructing
and maintaining
pavement; drainage
systems and other
utilities under the
pavement;
management of the
roadside environment;
and bridge
construction and
maintenance.

The board
membership includes
four county and two
city engineers who
may serve a maximum
of two three-year
terms. Members from

one half of 1 percent of county and
city state aid funds for LRRB
research. The LRRB budget has
grown from about $86,000 in 1960
to $1.7 million in 1995.

The LRRB works through its
Research Implementation

The board
uses a variety

of media to
reach

engineers
and others
wvith new

developments.

the Minnesota Department of
Transportation (Mn/DOT) include
the directors of the State Aid for
Local Transportation Division, and
of the Offices of Materials Research
and Engineering, and Research
Administration. A University of
Minnesota representative serves as
the 10th member.

Two separate screening
boards-one with city engineers
the other with county engineers
recommend funding levels. The
screening boards set aside up to

water quality research projects, was
asked by Mn/DOT and LRRB to
coordinate the research project.
Hydrologist Greg Mitton (USGS) serves
as project chief for the study. Finding
the appropriate sites--which included
three types of roadways in curbed
(urban) and uncurbed (rural) sections--
posed the first challenge. Researchers
looked for road sections in areas that
had minimal effects from adjacent land
use, so they could focus specifically on
runoff from roadways. The five sites
selected are:
* Otter Lake Road in White Bear

Township, an uncurbed, rural county
road

* White Bear Parkway south of state
Highway 96, a curbed, residential
urban road

* Centerville Road near Lake Vadnais
in Vadnais Heights, a curbed, urban
county road

* Hazelwood Street in Maplewood, an
uncurbed, rural municipal road

* Country Road B2 near Kellogg High
School, a curbed, urban municipal
road

At each site, a Parshall flume is used
to monitor flow volumes. A "stilling"
well reflects the water level in the flume
and sends this water level data to a
computer to be recorded. In addition,
researchers take grab samples during
the first half hour of the runoff events
and at as many sites as possible until

Committee (RIC)
and provides
funds to the
Minnesota T2

Program to make
new information
available and to
transfer research
results into
practical
applications. The
RIC and
Minnesota T2 use
a variety of media
to reach engiers
and others with
new
developments,
including training
workshops, field

demonstrations, slide
presentations, seminars,
videotapes, written reports, and
pamphlets. The LRRB also helps
support the Circuit Rider Van
Program, in conjunction with Mn/
DOT and Minnesota .

The LRRB welcomes requests for
information or ideas for research.
For more information, contact the
Minnesota Department of
Transportation, Office of Research
Administration, 200 Ford Building,
M.S. 330, 117 University Ave., St.
Paul, MN 55155; (612) 282-2274.

study objectives are met. Automatic
sampling equipment collects additional
water samples based on the volume of
water passing through the flume. These
samples are analyzed for concentra-
tions of a variety of compounds
including major ions, nutrients,
selected trace elements, and organic
compounds.

In the first two years of sampling
(1993 and 1994), five snowmelt runoff
and 11 rainfall runoff events were
monitored. The initial results show
elevated levels of sodium and chloride
from snowmelt runoff and fecal
bacteria from rainfall runoff, while
many other constituents, including lead
and zinc, are at or below the detection
limits of the laboratory analysis.

The last year of sampling is 1995,
and researchers will provide their
findings in a project report. The study
will help establish baseline data for
urban engineers and planners. It also
will provide baseline information for
future urban roadway runoff studies,
and could serve as a basis for future
models that may eventually predict the
impact of roadway runoff using rainfall
amounts.

For questions about the roadway
runoff research project, contact Greg
Mitton of the United States Geological
Survey, 2280 Woodale Drive, Mounds
View, MN 55112: (612) 783-3201.

-Darlene Gorrill
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-U& TRAIWW T2 Workshop Update
Snow and Ice Control Broadcast Leads
To Cooperation, Technology Exchange

On December 6, Minnesota T2
hosted its first ever national
satellite workshop. Cospon-

sored by Minnesota T2, the League of
Minnesota Cities, the Minnesota
Public Works Association, the Minne-
sota Street Superintendents Associa-
tion, Mn/DOT, the LRRB, and the
Office of the Legislative Auditor, this
workshop was an example of coopera-
tion and information sharing the whole
state can be proud of.

Titled "Snow & Ice Control--A
Review of Innovative Practices," the
broadcast was beamed throughout the
state and across the nation. From
Bagley to Kansas City to White Horse,
Yukon Territories, public works
professionals tuned in to view the latest
in snow and ice control practices,
procedures, and equipment. Computer
graphics, videos, maps, and live
presentations were used to communi-
cate with the audience. Attendees not
only viewed the broadcast, but were
able to participate by faxing or calling

in their questions, which were then
answered during two separate panel
discussions.

Two video case studies are an
indication of the breadth of the broad-
cast. The first was field footage from
the new Hutchinson Area Transporta-
tion Service building. A cooperative
effort of Mn/DOT, McLeod County, and
the city of Hutchinson, the video
describes how this type of cooperative
partnership was put together and how it
is designed to save taxpayers thousands
of dollars and improve service.

The second video was field footage
from Mn/DOT's Brainerd area shop.
Maintenance superintendent Alex
Millner demonstrated how a preventive
maintenance program can save money,
prevent breakdowns, and improve
safety. Millner used actual equipment to
get his points across, in one of the most
visually descriptive videos of the
broadcast. Other videos included field
and office videos with the city of
Owatonna, Wright County, and Anoka
County, and a salt brine making
demonstration from Mn/DOT's
Plymouth shop.

Early results indicate that not only
did attendees find the program interest-
ing and informative, they also-and
perhaps more important-found it
directly applicable to their day-to-day
jobs. For example, one participant
called to say that he was taking many
good ideas back to Virginia that would
help their snow and ice control opera-
tions. And the day after the workshop,
Dean Williamschen, Albert Lea's street
superintendent and a panel member, got
a call from a street superintendent in a
neighboring community who had seen
Williamschen on the broadcast. After
discussing their respective operations,
Williamschen helped him calibrate his
spreaders, which is essential for
effective anti-icing and deicing. Now
that's what we call technology transfer!

Speaking of technology transfer, one
of the best examples of technology
transfer anyone has ever produced-a
report titled Snow & Ice Control - A
Best Practices Review-was the
backbone and inspiration for the
workshop. This report, produced by the

Coming Attractions
Construction of Hot Mix Asphalt
Pavements
Roseville, Jan. 22, 23
Duluth, Jan. 24, 25
Roseville, Feb. 12, 13
Rochester, Feb. 14, 15

Traffic Engineering
Fundamentals
Location TBA, Feb. 29

Gravel Road Maintenance
Detroit Lakes, Feb. 27
St. Cloud, Feb. 28
Marshall, Feb. 29

Office of the Legislative Auditor, is
logically organized, easy to read, and
chock-full of useful information. The
best parts are the case studies, con-
tacts, and phone numbers provided in
the report. It is a must for every snow
and ice control professional's library.

While a major theme of the
broadcast was cooperative partner-
ships and information sharing for
snow and ice control, the workshop
itself was a great example of what can
be accomplished if we all cooperate,
share resources, and exchange
information. The program culminated
a six-month effort by program
sponsors, instructors, volunteers, and
supporters (see left for a list of the

Emergency Management
4 Locations, Apr. 17
This is a national satellite broadcast
by the American Public Works
Association.

Circuit Rider Van-Asphalt
Maintenance
20 Locations, Feb., Mar., Apr.

Registration
To register or for further information,
contact Bev Ringsak, 206 Nolte
Center, 315 Pillsbury Dr. S.E.,
Minneapolis, MN 55455; (612)
625-6689; fax (612) 626-1632.

planning committee members).
As you might have guessed from the

enthusiasm of this article, the telecon-
ference was a tremendous success. It
was also a very rewarding project, due
to all the hard work that went into it,
the challenges that occurred along the
way, and, best of all, a great group of
people to work with.

-Tom Donahue

CTS Conference is May 14-15The Center for Transportation Studies is holding its Seventh Annual
Transportation Research Conference on May 14-15. 1996, in

Minneapolis. The conference will feature concurrent sessions covering a
variety of topics of interest to local agencies. such as flexible pavements,
equipment management. and safety at rural intersections.

Both days of the conference will include luncheon presentations. On May
14 the speaker will be Professor Robert Cervero of the University of
California. Berkeley. who will present "The Transit Metropolis: Myths vs.
Realities."

The luncheon speaker on May 15. Mary R. Kihl, should be of particular
interest to readers of the Exchange. Professor Kihl is the former associate
director of the Institute for Design Research and Outreach at Iowa State
University. She will present Rural Passenger Transportation: Nostalgia or
Innovation.' She is a joint author of a book titled The Impacts of
Transportation Deregulation on Small Communities, and has also
conducted research on applications of dynamic scheduling and global
positioning to rural transit.

The preliminary conference program and registration materials will be
available in early March. For further information call Lori Graven,
(612) 625-9023.

1 6 Wntr 196Vo. 4 N.



I T E C H N 0O GE XH AG

Publications and Videos
Minnesota T2 and Mn/DOT
Library
Newly released publications available through
Minnesota T2 and the Mn/DOT Library are described
below. For further information contact Laura Dale
Bischof, CTS/Minnesota T2, phone (612) 626-1023,
fax (612) 625-6381; or Anne Mackereth, Mn/DOT
Information Services, phone (612) 297-4168, fax
(612) 297-2354.

National Association of County Engineers
Guides. NACE has published revised versions of the
following guides:

* Bridge Maintenance on Local Roads. Covers
inspection and maintenance of bridges on county and
local agency roads.

* Public Awareness and Support. Discusses how
to create a well-planned and implemented public
relations program.

* Purchasing Authority. Reviews purchasing and
procurement procedures.

* Impact of Land Development on County and
Local Transportation System Planning. Addresses
types of transportation concerns that need to be
addressed during a proposed land development.

* Rural Transportation Planning. Provides an
overview of rural transportation services and the
planning, coordination, and implementation activities
involved in providing these services.

* Solid Waste Management. Identifies the basis
behind and procedures for development and operation
of a solid waste management program.

* Traffic Operations. Reviews the principles of
traffic engineering and provides guidance in areas
including traffic operations planning and program-
ming, traffic control devices, etc.

* Bridge Rehabilitation on Local Roads.
Provides county personnel with an understanding of
current techniques for rehabilitating and upgrading
bridges with functional deficiencies and structural
deterioration.

Other Sources

Snowfighters Video. The Snowfighters is a
new 21-minute training video from the Salt
Institute. The video covers costs vs. benefits of
salt as a highway deicer, maintenance and
winter preparations, spreader calibration, and
snowfighting techniques. It is available for $20.
For more information contact the Salt Institute,
(703) 549-4648.

Metric Resource List. Mn/DOT's Metric
Office has compiled a list of metric resources.
The list includes brief descriptions and ordering
information for a variety of materials, including
conversion and training guides; newsletters;
videos/workbooks; metric calculators; scales
and templates; metric and dual unit tape
measures; and conversion software. For a copy
of the list, contact Bob McPartlin, Mn/DOT
metrication administrator, M.S. 675, Room 612,
395 John Ireland Blvd., St. Paul, MN 55155.

Performance Guidelines for Asphalt
Emulsions. This video, from the Asphalt
Emulsion Manufacturers Association (AEMA),
covers the applications and benefits of using
asphalt emulsions. To order the video and
related publications, callAEMA, (410) 267-0023.

Free LTAP News CD Available

The LTAP News CD (1993 only) is the first in a series of electronic archives of the LTAP (Local Technical
Assistance Program) and Tribal quarterly newsletters and technical bulletins. These are the publications of

all the T2 centers throughout the United States. The CD is compatible with most personal computers.
LTAP News allows a user to search the contents of the newsletters by keyword, phrase, subject, publication,

etc. For example, if you want to find an article on sign management software, simply type in "sign manage-
ment software" and the program will display the titles of all articles that have those wordsinhtelitle or the
text of the article. You can then display and print any of the articles.

A limited number of these CDs are available (on a first-come, first-served basis) to any Minnesota public
agency. A PC with Microsoft WindowsM, CD-ROM, and color monitor is required. For your copy, call
CTS at (612) 626-1077.

Mn/DOT Publishes Research Fact Sheets
M n/DOT's Office of Research Administration (ORA) distributes one-page fact sheets through its Technol-

ogy Research and Knowledge (TRAK) program. Below is an excerpt from a recent fact sheet, followed
by a list of others available. To obtain any of these fact sheets, contact ORA at (612) 282-2274.

New Processes Bring Down Costs of
Alternative to Salt
Calcium magnesium acetate (CMA) offers a more
environmentally friendly alternative to the use of road
salt. A big problem, however, is that CMA costs
considerably more than the other widely used sources
of road salt. CMA currently sells for $700 per ton,
compared with $15-$50 per ton for rock salt.

Two recent research studies, both funded by the
Federal Highway Administration, look at new ways
to produce CMA that ultimately may reduce its cost.
In one study, an Arkansas firm is exploring the
technical and economic feasibility of producing
CMA from biomass waste. In a related study,
researchers at Ohio State University are examining
the potential of using an anaerobic fermentation
process to produce CMA from cheese whey.

Both studies show a significant reduction in the
cost to produce CMA. The figures in the interim
reports estimate projected costs at $124 to $240 per
ton for CMA. In a survey, contractors indicated that
they would start using larger quantities of CMA when
its price reached $300 per ton or less.

Both research projects are continuing; Mn/DOT
will receive updates from the FHWA and share that
information as it becomes available.

For further information contact Ron Cassellius,
Mn/DOT Office of Research Administration, 117
University Avenue, MS 330, St. Paul, MN 55155;
(612) 282-2267.

Other TRAK Fact Sheets
* Understanding the Rules (Proper Treatment and

Disposal of Maintenance Wastes) (Aug. 1995)
* Recycling Petroleum-Contaminated Soil (Aug. 1995)
* Stencilling Made Easier: Improved Equipment for

Safety and Efficiency (July 1995)
* Evaluation of Minnesota Hot Mix Asphalt (June

1995)
* SUPERPAVE Volumetric Level I Mix Design and

Field Management (June 1995)
* Improving Performance of Pothole Repairs (Mar.

1995)
* Snowplow Truck Cab Ergonomics (Mar. 1995)
* Dave's Dogbone: Coupling Device to Reattach

Reversible Plows (Mar. 1995)
* Seal Coat Recommendations (Feb. 1995)
* Circuit Rider: Have Technology, Will Travel (Dec.

1994)
* Three Dimensional Least Squares Implementation
(Sep. 1994)

* LaserLux: Technology to Measure the Retroreflec-
tivity of Pavement Markings (June 1994)

* Joint and Crack Fillers (Feb. 1994)
* Road Weather Information System: Weather

Technology to Predict Icy Roads (Jan. 1994)
* Prewetting Salt: A New Technique for an Old

Problem (Nov. 1993)
* Tyler Spreader Uses Air to Propel Deicer (Aug.

1993)
* Drainable Bases (Aug. 1993)

Librarian Hired to Expand
CTS/T 2 Information Services

aura Dale Bischof joined CTS and the Minnesota
T2 Program last November to manage library and

information services. Bischof's previous work
experience was with the University of California,
Berkeley, from which she holds a master's of library
and information science degree.

Bischof will work closely with Mn/DOT Library
staff, led by Jerry Baldwin, to define and develop
services for the Minnesota Transportation Libraries
(MTL). MTL is the joint information services
program of Mn/DOT, CTS, and the LRRB that was
established last summer. Minnesota T2 has had a
partnership with the Mn/DOT Library since the T2

Program's establishment.
Current plans for new CTS/T 2 information services

include dial-up access to CD-ROM databases housed
at the Mn/DOT Library, bibliographic instruction,
and World Wide Web pages. The Exchange will have
further announcements about T2 information services
and how you will be able to use them.

Library Resources
* T2 Reference: Laura Dale Bischof,

(612) 626-1023; e-mail
bisch004@tc.umn.edu

* Mn/DOT World Wide Web page:
http://www.dot.state.mn.us

* Mn/DOT Reference: Anne Mackereth,
(612) 296-1494; fax (612) 297-2354; e-
mail anne.mackereth@dot.state.mn.us
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IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS, LET US INCLUDE THE INFORMATION HERE. CONTACT EDITOR, TECHNOLOGY EXCHANGE.

DATE O AOA

Regional Events
Jan. 22, 23 Minnesota T2 Workshop: Construction of Hot Mix Asphalt Pavements
Jan. 24, 25
Feb. 12, 13
Feb. 14, 15

Roseville
Duluth
Roseville
Rochester

Bev Ringsak, (612) 625-6689

Feb. -Apr. Circuit Rider Van

Feb. 27
Feb. 28
Feb. 29

20 Locations Statewide

Minnesota T2 Workshop: Gravel Road Maintenance Detroit Lakes
St. Cloud
Marshall

Bev Ringsak, (612) 625-6689

Bev Ringsak, (612) 625-6689

Mar. 12-13 Northland "How to" Permanent Sign and Work Zone Traffic Control Civic Auditorium, Fargo/Moorhead ATSSA, 1 (800) 272-8772

May 9 1996 GPS Conference (tentative date) St. Paul David Zenk, (612) 374-5800

Other Events
Feb. 3-8 National Association of County Engineers Annual Meeting Seattle, Wash. NACE, (202) 393-5041

(612) 222-2508

--------------------------- ----------------------------- --- --- ~1 Index of Major T2 Exchange
SReader Response
Please help the Exchange become more effective by filling out this form and

returning it to:

Minnesota T2 Program, Center for Transportation Studies

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

Minneapolis, MN 55455

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

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:

Articles in 1995
Vol. 3, No. 1, Winter 1995
New Initiatives Expand T2 Program
Q & A: Statewide Transportation

Plan
Snowplow Lights Shine Through

Snow Clouds
New Tool Helps Find Frost Levels
A Dual Recycling Solution
Local Governments Share "Best

Practices"
Ten Maintenance Tips Help You

Save Time, Money
Need a Good Snow and Ice Control

Policy?
Recipes for Salt Brine Mixes

Vol. 3, No. 2, Spring 1995
What's New in Bituminous

Pavement Maintenance?
International Exchange Brings Low-

Cost Pavements to Minnesota
McLeod County Pilots Sign

Management System
Sign Inventory Without a Computer
New in 1995: Customized Mechanic

Training

Vol. 3, No. 3, Summer 1995
Circuit Rider Van Begins Operation
Mechanic Training: Two
Thumbs Up

Commissioner's Message on Work
Zone Safety

Q & A: Employee Right-to-Know
Roadside Sprayer; Remote Slope

Mower
The Ownership Dilemma
Snow & Ice Control Best Practices
Road Kill Disposal
Tort Liability: Lessons Learned

Vol. 3, No. 4, Fall 1995
Asphalt Pavement Crack Filling in

Northern Minnesota
Proposed EPA VOC Regulation

Affects Traffic Markings
Q & A: SHRP Impact Study for Local

Governments
Bituminous Pavement-An

Integrated Design/Construction
Approach

Circuit Rider Van Earns Praise,
Transfers Inventions

Equipment Multi-use Helps Stretch
County Road Dollars

Collaborative Equipment Purchasing
Program Saves Millions

New Equipment Eases Cement
Finishing

Experimental Snowplow Helps Shrink
Snow Clouds
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