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Spring Maintenance Training Expo to include pesticide recertification

The 2007 Spring Maintenance Training Expo will be 
held April 10 and 11 at the St. Cloud Civic Center. 
It will emphasize quality training and education in 
roadway maintenance, best practices and operations, 
and new technologies. 

The expo will begin with a ceremony honoring 
graduates of Minnesota LTAP’s Roads Scholar pro-
gram. Next, a general session will feature a presenta-
tion sure to get the audience off to a good start: Carl 
Olson, also known as “Energizer Olson,” will share 
how to “Energize Your Environment.” He will share 
more advice in his presentation at the closing ses-
sion on April 11.

Concurrent sessions are planned on the following 
topics:

•   Graffiti control methods and products
•   Handling “heartbroken, hostile” homeowners
•   Online training certification: Gopher State 

One-Call
•   Water conservation 
•   Biodiesel
•   Security management
•   Chain saw safety
•  Work-zone flagging safety
•   PowerLift®: Lifting training that works
•   Concrete rehabilitation
•   Load securement
On April 11, three two-hour sessions will be 

offered for Pesticide Recertification Training 
(Categories A & E). Preregistration for this session 
is required. 

As always, vendors from a variety of companies 
will be on hand to show you their latest wares. 

Township, city, county, and state maintenance 
operators and supervisors, plus transportation and 
research implementation personnel, are encouraged 

to attend.
Sponsors are Minnesota LTAP, the Minnesota 

Local Road Research Board, the Minnesota 
Department of Transportation (Mn/DOT), the 
Minnesota Public Works Association, and the 
Minnesota Street Superintendents Association. The 
event is facilitated by the College of Continuing 
Education at the University of Minnesota.

Look for the expo brochure in the mail shortly or 
visit www.mnltap.umn.edu/expo. LTAP

Imagine the impact on bottom line budgets if pavement can be made to last as long as 60 years. 
Is it possible? Michael Marti of SRF Consulting Group, Inc., thinks so. “Pavement maintenance 

and preservation is the new movement to extend pavement out to 60 years,” Marti told the huge 
turnout of participants at the Pavement 
Maintenance and Preservation Workshop 
on November 15, 2006. The one-day 
workshop was offered in Brooklyn 
Center by the Minnesota Public Works 
Association (MPWA) and preceded a two-
day fall conference.

Budget limitations paired with cost increases for 
materials, labor, and fuel are driving a new wave of 
research and development in the field of pavement 
maintenance and preservation. New products and 
materials as well as new techniques are topics of inter-
est among workshop participants including engineers, 
contractors, and road maintenance personnel.

Fall Maintenance Expo review
See page 5 for summaries of several sessions 
from the fall expo, held October 4 and 5, 2006, in 
St. Cloud.

Winter maintenance techniques 
such as anti-icing aren’t just for 
roadways anymore: they work 
well for parking lots and side-
walks, too. A new manual from 
the Minnesota Pollution Control 
Agency (MPCA) delivers practi-
cal advice to help maintenance 
contractors, property managers, 
and plow drivers make better, 
cost-effective choices for winter 
parking lot and sidewalk man-
agement—and in the process, 
mitigate the environmental 
effects of deicing materials.

The Winter Parking Lot and 

Sidewalk Maintenance Manual 
is based on two sources: 
the Minnesota Snow and Ice 
Control Field Handbook for 
Snowplow Operators, produced 
by Minnesota LTAP in 2005, 
and training materials from 
an MPCA winter maintenance 
class. The manual was produced 
by Fortin Consulting, Inc., 
with guidance from a number 
of organizations, including 
Minnesota LTAP.

Manual topics include mate-
rial application rates, equipment 
calibration, weather conditions, 

Manual gives guidance for winter 
maintenance of parking lots, sidewalks 
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Streets and other impervious surfaces are often 
considered the source of pollutants in stormwater. 
Although streets may be a conduit for runoff, they 
are not themselves the major source of pollutants, 
says a University of Minnesota researcher.

Lawrence Baker, a senior fellow with the 
University’s Water Resources Center, is working on a 
Stormwater Management Practice Assessment proj-
ect supported by the Minnesota Pollution Control 
Agency (MPCA). Baker discussed one component 
of the project—examining where pollutants come 
from and what might be done about it—at the CTS 
17th Annual Transportation Research Conference, 
held last May in St. Paul.

The MPCA Stormwater Control program consists 
of six facets: public education; public participation 
and involvement; elimination of discharge; con-
struction site runoff control; pollution prevention 
and good housekeeping; and post-construction 
runoff control. “Probably about 90 percent of our 
money goes to the last item,” Baker said.

According to Baker, the issue of stormwater man-
agement has only recently begun to be taken seri-
ously because of new statewide regulations—and 
consequently, it has become “a become a very 
expensive issue.”

Baker limited his discussion of pollutants to 
nutrients—chiefly phosphorus, which comes from 
fertilizer, grass clippings, and pet and human food, 
among other things. The project is studying pollu-
tion from the time it enters the watershed through 
the end of the pipe (in the form of post-construc-
tion runoff).

End-of-pipe controls such as detention ponds 
or basins are expensive to build as well as to oper-
ate and maintain—which the community pays for, 
Baker said. These controls also require land, which 
may or may not be available, and they sometimes 
underperform.

By contrast, a source-reduction approach keeps 
pollutants “out of the street in the first place,” Baker 
said. Another potential advantage is that it reduces 
downstream operations and maintenance costs. “If 
nothing else, it will do that by keeping sediment out 
of your downstream basins,” Baker said. 

Reducing pollutants at the source of runoff also 
decreases the amount of soluble constituents in the 
water. This is significant, Baker explained, because 
about half of the phosphorus in runoff is in a solu-
ble form, which is difficult to control with end-of-
pipe controls.

Finally, a source-reduction approach allocates 
costs more fairly and may be the only option in 
some built-up areas. For illustration, Baker dis-
cussed a model from the study: a typical suburban 
residential area for which the researchers analyzed 
pollutants. Of the phosphorus in the watershed, 73 
percent came from lawn fertilizer. Other sources, 

from greatest to least, were human food and dog 
food (which is excreted), road sand, polyphosphates 
(which are sometimes added to municipal water 
supplies to reduce corrosion), and atmospheric 
imposition.

Enforcing the current phosphorus fertilizer ban 
could keep 73 percent of the phosphorus out of the 
watershed, Baker said. Doing so might be an inex-
pensive and effective way to reduce phosphorus, but 
the law currently lacks teeth, he added.

Next, the researchers looked at lawn runoff to 
the street, drawing on a study by Three Rivers Park 
District of actual lawns. They found that highly fer-
tile lawns, while likely contributing to increased lev-
els of phosphorus, contribute much less in the way 
of sediment than less fertile lawns, which are more 
susceptible to erosion. This tradeoff needs closer 
examination, Baker noted.  

Tree leaves contributed about 20 percent of the 
phosphorus present in the stormwater. Since the 
amount and location of phosphorus can be deter-
mined, a city might figure out where to sweep 
streets more often.

Baker offered some potential source-reduction 
techniques for use during construction—which 
is “where you do the most good, because you can 
control the site,” he said. For example, reducing soil 
compaction during construction would reduce run-
off, since compacted lawns have a far higher runoff 
coefficient than looser, natural soil. 

Post-construction techniques include better main-
tenance of lawns, recycling clippings, and encour-
aging “pooper-scooper” laws. The type of fertilizer 
used, when it is applied, and irrigation management 
all significantly effect runoff, Baker said. 

Under the current, traditional paradigm for pol-
lution management, pollution is treated at the end 
of the pipe using engineered systems with known 
treatment efficiency; decision making follows a top-
down approach, management is centralized, and 
there is minimal citizen involvement and low levels 
of communication.

Baker advocated for a revised paradigm for the 
21st century, one that focuses on reducing pollution 
at the source. This approach uses adaptive manage-
ment to improve efficiency in real time, collabora-
tive decision making that does not rely only on 
regulation, decentralized active citizen involvement, 
and a high level of communication. Those com-
ponents, he said, are “not something we’re used to 
thinking about as we’re building roads, or thinking 
about stormwater management.”

“Everything we’re looking at strongly suggests 
that we are going to need to do more as individu-
als, and as individuals we will set policies in a sense, 
and collectively those policies will have a very large 
impact.” LTAP

—Amy Friebe, CTS editor

Getting to the source of stormwater pollution

Parking lot  from page 1

material storage, 
environmental 
effects, new main-
tenance meth-
ods, deicing, and 
anti-icing.

Using the manual 
offers many possible 
benefits: reduced 
number of pedes-
trian slips and falls 
(and legal expo-
sures); less material 
use, saving time and 
money; less material tracked into buildings, mean-
ing lower cleaning costs; easier debris removal in the 
spring; neater parking lots and sidewalks; less harm 
to nearby vegetation; and less material in lakes and 
streams.

The manual will be used in the MPCA’s free 
Parking Lot and Sidewalk Maintenance workshops 
this winter. Participants may choose to be tested at 
the end of each workshop to receive MPCA Level 1 
Certification in Snow & Ice Control Best Practices. 
Workshops are now being scheduled; for details, 
check the MPCA Web site: www.pca.state.mn.us 
/news/training/index.html. 

For more information about the content of the 
class or manual, please contact Fortin Consulting, 
Inc., on the Web at fortinconsulting.com. LTAP

Mn/DOT is holding its annual Environmental 
Stewardship & Streamlining Workshop on March 28 
and 29, 2007, at the Holiday Inn St. Paul East. 

Titled “Making the Best Decisions in the Face of 
Conflicting Values,” the workshop will cover ele-
ments of the National Environmental Policy Act 
(NEPA) project development and decision-making 
process as it relates to transportation planning, pre-
design, design, and construction. Emerging issues 
and best practices at the state and national levels for 
environmental stewardship and streamlining will 
also be discussed. 

Staff from local governments, other state and fed-
eral agencies, and consulting firms are welcome to 
attend.

Information about the workshop fee, agenda, 
registration, and accommodations for out-of-town 
attendees will be available at www.cts.umn.edu 
/events/environment. For additional information, 
please contact Robin Valento, Mn/DOT Office of 
Environmental Services, robin.valento@dot.state 
.mn.us, 651-284-3752.  LTAP

Environmental steward-
ship workshop in March
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LRRB UPDATE

Problem: This project evalu-
ated the use and reliability of 
a pedestrian-activated solar-
powered warning flasher under 
Minnesota’s highly variable 
climate.

Solution: Install and evalu-
ate a solar-powered, wireless 
pedestrian-activated flasher 
system (Carmanah R820 solar-
powered LED beacon). The 
two units on both sides of Rice 
Street and one in the center 
median coordinate via a wire-
less radio frequency transmit-
ter. The intensity of the LED 
flasher peaks at 800 candela in 
daylight and 400 candela at night. The flashing 
rate is between 50 and 60 flashes per minute in a 
“bouncing ball” effect. It can operate at least 30 
days between solar charges. The manufacturer’s 
recommended maintenance is every five years 
(except for rechargeable battery pack replace-
ment).

Procedure: The system was installed in St. Paul at 
an east-west pedestrian crosswalk on Rice Street, 
south of University Avenue: one flasher on each 
side of the street and one in the median. The 
system flashers are activated by a push button on 
either end of the crosswalk. Mn/DOT then col-
lected crossing data, including traffic speeds and 
stopping rates, push-button use rates, and surveys.

Results:  Based on the observa-
tion data, the maximum pedes-
trian queue was reduced after 
the flasher installation for both 
the transition phase and the 
after-study phase. As a result, 
conflict points at the crosswalk 
were reduced. Pedestrian flashers 
have impacts on driver reactions 
immediately (within two weeks) 
after the device’s installation. 
However, three months later, the 
percentage of vehicles stopping 
for pedestrians returned to lev-
els similar to those prior to the 
flasher installation. Flashers seem 
to have a very short-term impact 
on vehicular stopping actions. 

Based on the observation, pedestrian safety edu-
cation is highly recommended, including device 
and safe-crossing education. Use a confirmation 
light to communicate with the pedestrian when 
the push button has activated the flashers. Flash 
timing can be shortened (this project’s timing 
was 30 seconds). Additional signage could help to 
clarify how to use flashers.

Approximate Cost: $17,000 ($10,000 approved for 
project)

Implementation: The system will stay in place on 
Rice Street. 

Project leader: Paul St. Martin, P.E. LTAP

OPERA project: 

The Exchange regularly highlights projects com-
pleted under the LRRB’s Local Operational 
Research Assistance Program (Local OPERA). A 
condensed sample from the 2006 OPERA annual 
report is reprinted above. For a copy of the report, 
please visit www.mnltap.umn.edu/opera.

Local OPERA helps to develop innovations in the 

construction and maintenance operations of local 
government transportation organizations. Learn 
more about the program and apply for OPERA 
funding online at www.mnltap.umn.edu/opera, or 
contact Jim Grothaus, Minnesota LTAP director, 
612-626-1077, mnltap@umn.edu.

Two key questions must be answered when develop-
ing a gravel road maintenance plan:

1. What is the best way to maintain a gravel road?
2.  When should the roadway be upgraded to a 

paved surface?
These are not easy questions because many factors 

affect the answers. A new PowerPoint presentation 
and research synthesis can help you decide when 
to upgrade a gravel road. The materials were pro-
duced by Ann Johnson of Professional Engineering, 
Ltd., and Minnesota LTAP, with funding from the 
Minnesota LRRB and Mn/DOT. 

The PowerPoint and synthesis condense the 
results of two previously published research reports: 

• Economics of Upgrading an Aggregate Road 
(LRRB, 2005, www.mnltap.umn.edu/resources 
/infrastructure/lowvolume.html) 

• Local Road Surfacing Criteria (2004, South 
Dakota DOT, www.mnltap.umn.edu/resources 
/infrastructure/lowvolume.html) 

The projects outlined in the reports had different 
objectives, but both offer a method of cost-analysis 
based on spending history for low-volume roads, a 
method for estimating maintenance and construc-
tion costs, and an economic analysis procedure.

The PowerPoint presentation is intended to sup-
plement the research reports for use at local board 
or public information meetings. Its prime objective 
is to inform the public about the factors to consider 
when developing a plan to maintain or upgrade a 
gravel road. The presentation outlines information 
that engineers and public works staff consider when 
deciding whether to pave a gravel surface. 

Two versions of the PowerPoint presentation are 
available. One is designed to run on its own, with 
narration and an automatic slide show. The other 
is designed as a traditional PowerPoint presenta-
tion, with the user verbalizing the slide content 
and advancing the slides as needed. It includes a 
script for the user to read during the presentation, if 
desired.

The four-page synthesis contains key findings 
and data from the research reports. It also explains 
how local agencies can use the reports to determine 
if and when they should upgrade their own roads. 
Both reports note that maintenance and construc-
tion costs vary considerably from one agency to 
another, and from one season to another. 

Traffic is a primary factor in deciding to pave or 
not to pave. The Minnesota study found that gravel 
road maintenance costs per mile appear to increase 
considerably after an average daily traffic (ADT) 
level of 200 vehicles/day. On the other hand, the 
South Dakota study found that paved roads are 
most cost-effective at ADT levels above 150 vehi-
cles/day. Information from both reports can be used 
to make informed decisions about paving a gravel 
road, or maintaining it as a gravel surface. 

The technical advisory panel for this synthesis 
project included CTAP instructor Kathy Schaefer 
and Minnesota LTAP director Jim Grothaus.

The fact sheet and PowerPoint are on the 
Minnesota LTAP resources page (www.mnltap.umn 
.edu/resources/infrastructure/lowvolume.html) and 
the LRRB site (www.lrrb.org). LTAP

To pave or not to pave? 
New tools help answer  
the question

The Minnesota Seal Coat Handbook, first published 
in December 1998, has been revised. Since its pub-
lication, this handbook has been used extensively 
in Minnesota and served as a model for other states 
and jurisdictions around the country. 

Seal coating is a common preventive maintenance 
activity in Minnesota performed by most cities, 
counties, and rural Mn/DOT districts. It involves 
spraying asphalt cement on the surface of an exist-
ing pavement followed by the application of a cover 
aggregate. 

Since 1998, there have been several advances 
in the seal-coating process, including improved 
emulsions, updated Mn/DOT specifications, and 
improved techniques. This new information is 
reflected in the revised handbook. In addition, new 
chapters have been added dealing with fog sealing, 
chip sealing for recreational trails, and frequently 
asked questions. 

The revised handbook is intended to be a practical 
tool for the designer and the technician. The 120-
page document includes an appendix with current 
seal coat special provisions.

This revision was sponsored by the Minnesota 

Local Road Research Board’s Research 
Implementation Committee and was assembled with 
input from a technical advisory panel made up of 
Mn/DOT, city, and county engineers. 

Download the Minnesota Seal Coat Handbook 
2006, manual number 2006-34 (PDF, 8.1 MB)  
www.lrrb.org/PDF/200634.pdf. LTAP

Seal coat handbook revised

Pedestrian-activated solar warning flasher
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Pavement  from page 1

The problem: less money to fix more miles of 
pavement
The amount of poor pavement that requires atten-
tion has increased while spending for preventive 
maintenance has declined. “The preventive mainte-
nance system in Minnesota is deteriorating as time 
goes by,” said Erland Lukanen of the Minnesota 
Department of Transportation (Mn/DOT). In 2001, 
$2,700 was spent for every centerline mile of road 
under Mn/DOT’s jurisdiction. In 2005, the amount 
dropped to $1,200 per centerline mile; anticipated 
spending in the near future could be as low as $800 
per centerline mile because of the large amount of 
pavement that requires maintenance.

Until now, little has been done to understand 
the relationship between maintenance and lon-
gevity. Such cost-effectiveness information that 
demonstrates the efficacy of pavement treatment 
and return on investment is needed for budgeting. 
Lukanen is working with others at Mn/DOT to 
analyze cost information that already exists in the 
Mn/DOT database to develop hard data that can be 
used for cost analysis of preservation. According to 
Lukanen, the goal of maintenance and preservation 
is threefold: to fix a problem, prevent a problem, 
and avoid creating other problems.

One solution: pothole/spray patching 
In Lukanen’s terminology, problems can be fixed 
through quality pothole and spray patching, and 
utility cuts;  problems can be prevented through 
chip and crack sealing; and problems like premature 
failures can be avoided through Nova Chip and fog 
sealing.

Randy Reznicek, from Mn/DOT, tackled the topic 
of pothole and spray patching. He used a video 
to outline the best way to accomplish permanent, 
semi-permanent, and temporary patching. The best 
way to patch is to use high-quality mix, mark and 
clean the area, place (don’t throw) the mix, and 
compact it.

A newer patching process involves spray injec-
tion of a product called CRS-2. The process requires 
purchasing new one-person trucks but eliminates 

two-person truck-trailer crews and worker injuries, 
and does high-quality repairs. 

Another solution: chip sealing 
Chip seal is a bituminous surface treatment. 
Mn/DOT’s Thomas Wood introduced the recently 
updated Seal Coat Handbook that includes guide-
lines for seal coat design and new information 
on fog sealing, chip sealing for recreational trails, 
and frequently asked questions. Wood said that 
both rock and binder were typically overapplied. 
According to Wood, by putting down one applica-
tion layer at a time and using the correct amount of 
binder and rock, “a quality chip seal will now last 10 
to 12 years, rather than just 5 years as in the past.” 

Several other elements contribute to a quality chip 
seal treatment. The aggregate used must be clean 
and durable. Single-sized aggregate costs more but, 
according to Wood, “you put down less and cover 
more square yards and leave more room for binder, 
which helps the surface last longer.” Flat chips are 
more stable when the chips lay flat, and are less 
prone to snow plow damage.  Wood suggested that 
CRS-2p is the best emulsion to use on chips: it 
develops strength within hours so can be swept the 
same day.

An innovative solution: Nova Chip
The afternoon moderator, Jim Grothaus, director 
of Minnesota LTAP, introduced afternoon topics 
including trail maintenance, Nova Chip, crack seal-
ing, and fog sealing.

Nova Chip is an ultra-thin bonded wearing 
course. Dan Wegman of Flint Hills Resources 
described a wearing course as a hard, durable sur-
face that allows the underlying surface to last a long 
time. Nova Chip is often used on high-volume roads 
and over concrete. The three-step process is applied 
in a single-pass system with specialized equipment.

Wegman outlined a number of advantages in 
using the Nova Chip process. A mix of large and 
small stones and a high quality binder are used in 
the process. A larger area can be covered with less 
mix so projects can be completed faster, reducing 

traffic disruption. Rather than density, a well-seated 
aggregate is the key to quality, so density measure-
ments are not necessary. In Minnesota, durability 
in hot and cold weather is of great importance. 
According to Wegman, Nova Chip reduces thermal 
cracking from the top down; cracks tend to seal in 
summer and not give way to larger cracks in the 
winter.

Other advantages of the Nova Chip process 
include less tire noise and less back spray, thus 
improving visibility for drivers. Because the layer 
is so thin, shoulder drop-off is eliminated. The 
aggregate is seated with just one compactor pass, 
allowing traffic to return to the road in 10 to 20 
minutes. And striping paint or tape adheres well to 
the surface.

Crack sealing and fog sealing
“Use the right product for the right need at the right 
time.” Vern Thompson of Craftco, Inc., introduced 
the topic of crack sealing as a proactive way to pre-
serve pavement and contain costs. Crack treatment 
is cost-effective, according to Thompson, because it 
prevents water from penetrating into the sub-base 
and slows pavement deterioration. “You fix a crack 
to avoid a pothole,” he said, and outlined ways to 
determine what cracks to treat, the correct ways to 
treat the various kinds of cracks, and what materials 
to use.

The last presenter of the workshop, Thomas Wood 
of Mn/DOT, described what’s new in fog sealing. 
Fog sealing, a polymer-modified asphalt emulsion, 
cures more quickly than older versions of the prod-
uct, resulting in less tracking and greater durability. 
Wood concluded: “Fog sealing does a better job and 
the public sees a new overlay so it keeps customers 
happy.”

The workshop concluded with a “stump the 
speakers” panel that gave participants a chance to 
ask questions of the presenters and share some of 
their own insights and expertise. LTAP

—Jeanne Engelmann, LTAP freelance writer

Scott County held a demonstration in September of 
a gravel road stabilization project that was funded 
through Minnesota’s Local OPERA Program. 
Attendees of the demo, which was arranged with 
help from Minnesota LTAP, were from Rice, Renville, 
Hennepin, and Dodge Counties, as well as Mn/DOT. 
Gene Busacker, Scott County’s public works opera-
tions supervisor, led the activities.

The project is on County Rd. 85, near a small lake. 
The water table was very high in this area, and the 
road would flood after any amount of rain. They also 
fought frost boils along the 1,000-foot stretch every 
spring. The average daily traffic (ADT) is 150. 

For the project, 1,000 feet of Type III geotextile 
mat was placed first, to stop the pumping move-
ment of wet subsoils up into the base. Next, 18 to 24 
inches of asphalt millings were placed in 6-inch lifts, 
each shaped, watered, and compacted. (The county 
got the millings—168 tons—free from an asphalt 
contractor that was overlaying roads nearby.) Then 
2 inches of Class 5 aggregate were placed on top of 
the millings, and then they ran a reclaimer through 
at a depth of 6 inches, mixing the gravel and mill-
ings together. They then watered and compacted the 
top lift.

On the shoulders, the county placed black dirt 

and seeded. Silt fencing was placed along the edge 
of the water to prevent material from washing into 
the lake. The DNR had concerns about oil leaching 
into the water, but none was detected.

This stretch of County Rd. 85 has not experienced 
a frost boil since the geotextile and millings were 
placed two years ago. The assumption is either that 
the oil in the millings creates a seal and prevents the 
water from moving up, or that there is much less 
200 minus present in the aggregate, which causes 
the capillary action of water moving upwards. LTAP

—Kathy Schaefer, CTAP instructor

Scott County demonstrates gravel road stabilization 

Above: Gene Busacker holding one of the 
larger chunks of the millings. The millings 
are not screened, so some larger chunks are 
possible. The average size is about 1” minus. Attendees view the results of the stabilization project and equipment.



M I N N E S OTA TE C H N O LO GY EXC HAN G E          

Winter 2007 • Page 5

M I N N E S OTA TE C H N O LO GY EXC HAN G E          

Winter 2007 • Page 5

   MAINTENANCE

Highway maintenance crews met October 4 and 5 
in St. Cloud to hone their skills at the annual Fall 
Maintenance Expo and Roadeo—just one week 
before a storm dropped up to eight inches of snow 
and put those same skills to the test. 

More than 1,800 people participated in the event’s 
first day, and nearly 1,400 attended during the 
second. It was reported both days set records for 
attendance. 

The Minnesota Department of Transportation, 
Minnesota Street Superintendents Association, 
Minnesota Public Works Association, Minnesota 
Local Road Research Board, and Minnesota LTAP 
sponsored the event, which drew participants from 
township, city, county, state, and tribal governments 
and from neighboring states as well. 

“The strong attendance shows that many gov-
ernment agencies are placing more importance 
on training,” said Steve Lund, Mn/DOT Office of 
Maintenance director. “Employees and managers are 
improving their skills and staying current with the 
latest developments to improve delivery of winter 
maintenance services,” he said.

The event also included vendors and agencies 
demonstrating their equipment, products, and 
services.

Following is a summary of some of the sessions 
presented during the first day.

Truck and equipment washing
Circuit Training and Assistance Program (CTAP) 
instructor Kathy Schaefer shared some best prac-
tices for minimizing environmental impacts while 
washing equipment. Her presentation included 
a pep talk about the importance of maintenance 
workers in protecting our environment. She then 
discussed the waters of the state, the laws governing 
truck wash water, and best management practices 
(BMPs) for truck and equipment wash.

Schaefer pointed out that the Minnesota Pollution 
Control Agency uses Minnesota Statute 115.061 and 
U.S. EPA Rule 7050.0210 to govern the handling of 
truck and equipment wash water. Essentially, these 
laws say wash water must be collected and properly 
disposed of and may not be discharged to a storm 
drain, ditch, lake, or any water of the state. The 
options for water discharge are sanitary sewer, on-
site storage, or septic system.

Best management practices cited for reducing 
impacts while out of compliance:

•  Dry wash—Knock off dirt at the work site as 
much as possible.

•  Wash on a gravel or vegetated area where water 
can be absorbed.

•  Stay away from storm drains or any conduit for 
the water.

•  Wash on flat or bermed areas, which better hold 
water on site.

•  Clean up after wash. Collect solids and dispose 
of them properly.

•  Use minimal water. Hand washing a large truck 
uses 250 gallons of water; automatic washers 
typically use 40 gallons per truck.

•  Don’t use high-volume hoses.
•  Use phosphorus-free soap.
•  Do not wash or clean the engine or under body.
•  Be aware that water leaving the site generates 

complaints.
•  Use commercial car wash until you become 

compliant. 

Proper tie-downs for your maintenance equipment
Load securement rules and regulations apply to all 
trucks, truck tractors, semitrailers, and full trailers. 
Each of these motor vehicles must, when transport-
ing cargo, be loaded and equipped to prevent the 
shifting or falling of the cargo. Retired state patrol-

man Keith Williamson 
pointed out that as 
the driver of a vehicle 
transporting any type 
of cargo, you should 
be aware of the proper 
procedures for secur-
ing that cargo. He 
cited the federal stat-
utes that set forth the 
requirements for safe 
loading of vehicles, 
adding that load 
securement rules have 
become very com-
modity-specific.

During his career 
as a state trooper, 
Williamson took 
numerous pictures of 
many different accidents and incidents involving 
improperly secured loads. The pictures clearly illus-
trated the importance of properly secured loads and 
what happens when an improperly secured load is 
involved in an accident.  

Generally, maintenance equipment is secured with 
tie-down assemblies. Tie-down assemblies may con-
sist of chains, cables, steel straps, fiber webbing, and 
other securement devices and attachment of fasten-
ing devices. Regulations require that the strength 
of load binders and hardware used in conjunction 
with tie-down assemblies must be equal to, or 
greater than, the strength of the tie-down assembly. 
Tie-down assemblies must be adjustable, allowing 
a driver to tighten them as needed. When tie-down 
assemblies are used, the aggregate (total) working 
load limit (WLL) of the tie-down assemblies must 
be at least ! times the weight of the article that is 
being secured. Williamson spent considerable time 
discussing how to determine the WLL of the tie-
down assembly being used.

The presentation concluded with a video describ-
ing and illustrating proper flatbed cargo securement.  

PowerLift®—Lifting training that works, Part I 
and Part II
This fast-paced, high-energy, back-to-back two-
hour session was led by Terry Weston, a PowerLift® 
trainer working at the Mankato campus of South 
Central College in North Mankato, Minn. The goal 
of the sessions was to show attendees how to protect 
their back at work and at home. 

PowerLift® Training is manual lift training.  
PowerLift® teaches workers how to lift, but it is dif-
ferent from the traditional way that we have been 
taught to lift, in three distinct ways:

1.  PowerLift® utilizes wide stance lifting. 
2.  PowerLift® trainers go to each and every 

work site and show workers how to apply the 
PowerLift® technique.

3.  They have developed systems that enable you to 
ensure worker compliance and accountability.

PowerLift® has been implemented in more than 
700 companies nationwide, in companies ranging 
from general industry, to construction, to health-
care. Some of the companies that have been trained 
in the PowerLift® program are Ziegler Cat, 3M, 
U.S. Postal Service, National Car Rental, Northwest 
Airlines, and Wyeth Pharmaceuticals, in addition to 
nursing homes, hospitals, and more than 70 long-
term and acute-care facilities. 

The basic approach for PowerLift® techniques is 
to keep the weight as close as possible to your body 
and keep a neutral spine. This can be accomplished 
by approaching the load at a 45-degree angle, strad-
dling the load with your legs, and keeping your chin 
up, because that will keep your spine straight and 

neutral. 
Weston explained and demonstrated the following 

five basic PowerLift® techniques:
1.  Basic PowerLift®—Spread your feet, bend your 

knees, and use PowerLift®.
2.  Tip-the-load—Get as close to the load as pos-

sible and then tip the load inward to you before 
you begin to lift it vertically.

3.  Tripod lift—Kneel on the floor on one knee, 
then raise the load and place it on your hori-
zontal thigh. Then holding onto the load, let 
it slide off your knee. As the load slides off, 
the weight of the load will act as a counterbal-
ance and begin to pull you up into a standing 
position.

4.  Lean bar—Lean your body against a support 
that is located at or just below your waist. Then 
lean over against this support and pick up the 
heavy object, and then straighten back up.

5.  Golfer’s bend—(This is only applicable for 
objects that can be picked up with one hand.) 
Have a support staff such as a shovel, broom, 
or stick in one of your hands. As you bend over 
at the waist to pick up the object, place the tip 
of the support staff on the ground and raise the 
opposite leg off the ground and extend it hori-
zontally out behind you. Now you will be in a 
fully supported, well-balanced position that will 
enable you to pick up the item. (This technique 
is identical to how a golfer grabs a ball out of 
the cup after making a putt—thus the name 
Golfer’s Bend.)

As a conclusion, attendees were invited outside 
to practice with some real-life items and situations.  
Exclamations such as “amazing,” “I never knew it 
could be that easy,” “why didn’t someone show this 
to me earlier,” were heard from the crowd. Almost 
everyone took away some type of life-changing 
new technique to get an old job done more safely. 
Everyone agreed the sessions were informative and 
applicable for our everyday routines as well as on 
the job. 

For the welder in you
Dale Johnson, the district manager for Smith 
Equipment, displayed and demonstrated a wide 
array of welding, heating, and cutting equipment 
and provided a wealth of welding information. He 
provided everyone with a brochure illustrating 37 
violations of welding safety rules. He also provided a 
helpful, shirt-pocket sized instruction and operation 
manual for oxy-fuel cutting and heating equipment. 
LTAP

—Henry S. Grothaus, LTAP Program Support 
Engineer 

(Introductory text adapted from Oct. 18 Mn/DOT 
Newsline.)

Fall expo: from truck washing to golfer’s bend
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SAFETY

In 2005, Mn/DOT District 3 and the counties 
within it launched a joint effort to improve safety 
at the intersections of major county roads and 
state highways in their area. As part of this effort, 
the county engineers, along with the state, pre-
pared a district–wide safety program, which was 
submitted to the area transportation partners and 
approved for federal funding in the DOT Statewide 
Transportation Improvement Plan. The program 
included reviewing all major county road intersec-
tions with state highways in District 3, upgrading 
them to the best available sheeting, and implement-
ing a consistent signing approach.

In support of this project, Mille Lacs County hired 
the consultant firm of CH2M HILL to complete 
a district-wide comprehensive intersection safety 
evaluation utilizing the Road Safety Audit process. 
The consultant was hired to perform road safety 
audits at approximately 10 of the most significant 
and hazardous intersections in each of the 13 coun-
ties. The county engineers selected the intersections, 
and emphasis was placed on selecting county/state 
trunk highway intersections.

The hope was that by using the Road Safety Audit 
Process, a series of findings and recommendations 
would evolve that would be systematically applied 
to all the major county road intersections with state 
highways within District 3. 

The Road Safety Audit Process included the fol-
lowing steps:

1.  Each county engineer selected up to 10 inter-
sections for review.

2.  Using the MnMAT (Minnesota Crash Analysis 
Software), crash data was analyzed for fre-
quency, severity, type, time-of-day, light condi-
tions, weather conditions, and road conditions.

3.  Traffic volumes near each intersection were 
documented.

4.  Crash diagrams for each intersection were 
prepared.

5.  A Road Safety Audit team was assembled con-
sisting of staff from CH2M HILL, Mn/DOT, 
FHWA, and Minnesota LTAP.   

6.  On the morning of the Road Safety Audit, the 

review team met with the county engineer, 
county sheriff, and other local agency per-
sonnel. This allowed the review team to gain 
further insights on the intersections from the 
local professionals most familiar with them.  
For example, the county sheriff would often 
have first-hand knowledge of circumstances 
surrounding a fatal or serious injury crash that 
would not be known from only looking at the 
crash data.

7.  After the meeting, the team examined each 
intersection in the field, recorded observations 
and suggestions, took photographs, and dis-
cussed possible mitigation strategies. 

The team began its road safety audits in July and 
completed them on September 11, 2006.  Eight to 
ten intersections in each of the counties of Aitkin, 
Benton, Cass, Crow Wing, Isanti, Kanabec, Mille 
Lacs, Morrison, Sherburne, Todd, Stearns, Wadena, 
and Wright County were reviewed.

On the morning of September 25, 2006, the 
results of the road safety audits were presented to 
Mn/DOT staff and the counties at the Crow Wing 
County Highway shop’s training room. Several 
observations and suggestions were common to 
most, if not all, of the counties that were reviewed: 

1.  Intersection sight distances were restricted due 
to signs, vegetation, utilities, and other miscel-
laneous items.

2.  Mn/DOT’S typical layout of guide signs inter-
cepts sight lines from stop signs.

3.  The layout and design of traffic control 
devices on county highway approaches are not 
consistent.

4.  Pavement markings along the county system 
were generally in fair to poor condition.

5.  There is virtually no enforcement presence on 
the county system. 

6.  Streetlights were in place at fewer than 5 per-
cent of the intersections reviewed.

7.  Signs along the county system were generally in 
good condition, but only one county has a writ-
ten policy addressing schedules for inventory, 
repair, and replacement.

  8.  The design and application of traffic control 
devices at combination right-turn and bypass 
lanes was not consistent.

  9.  At expressway intersections, the primary fac-
tor contributing to crashes was the lack of 
adequate gaps.

10.  Signs at T-intersections can be made to reduce 
run-off road crashes. 

11.  Improvements can be made to reduce run-off 
road crashes.

In the afternoon, the team observations and rec-
ommendations for each individual county were pre-
sented in detail.

CH2M HILL prepared a final report containing 
the results from the District 3 road safety audits.  
It is anticipated these observations and sugges-
tions will be considered as the major county road 
intersections with state highways in District 3 are 
upgraded.  

—Henry S. Grothaus, LTAP Program Support 
Engineer

Author’s Note: A portion of the above text came 
from the Mille Lacs County project application and 
CH2M HILL’s contract proposal and final report. 
LTAP

Road safety audits used as a tool for a larger project

You’re driving down a snow-covered road on a quiet 
winter evening, and suddenly out of the darkness a 
deer sprints from the woods and collides with the 
hood of your car.

But what if deer-car collisions could be prevented? 
The Minnesota Department of Transportation is 
continuing to explore ways to reduce the number of 
deer-related crashes occurring on Minnesota roads 
and highways.

One idea to improve signage. Currently, there are 
more than 500 standard deer signs in the state, said 
Robert Weinholzer, state programs administrator for 
Mn/DOT. But because there are so many standard 
deer signs, drivers tend to ignore them.

In 2001, Mn/DOT tested motion-activated tech-
nology in Marshall. When triggered, a beacon 
flashed a warning to drivers. However, because so 
many deer crossed the road each day, the beacon’s 
batteries would die in short periods of time. A sec-
ond round of tests were performed in the human 
factors lab at the University of Minnesota in 2004. 

 In December 2006, Mn/DOT began another 
round of testing in Camden Park, south of Marshall. 
A few changes have been made in order to increase 
effectiveness. The problem in 2001 was that the 
batteries on the beacons consistently needed to be 
replaced, which drove up the cost. Initially the 2006 
project was going to attempt to completely run the 
project with solar power, Weinholzer said, but ulti-

mately it would make the project too expensive.
Mark Gallagher, an associate at SRF Consultants, 

worked on the project to try to make it more cost-
effective. The beacons will now use LED lighting, 
which takes less power. Solar power will only be 
used to recharge the beacon’s batteries each day.

“We have been assured that the beacons will not 
lose their charge unless there are over 150 crossings 
a day,” Weinholzer said. 

About 20 to 50 feet away from the side of the 
road, a series of infrared detectors sets up a beam 
from detector to detector. When the movement of 
a deer breaks the beam, it sends a message to the 
beacon, and the beacon will flash to warn drivers, 
Gallagher said.

It is possible for other things to break the beam 
and cause false flashes from the sign, such as birds 
and small animals, he added.

The tests will be conducted from December 2006 
to November 2007. If successful, the inexpensive 
and easy-to-deploy system may be implemented 
throughout the state. 

Gallagher said other states have tested different 
types of motion-activated deer signage, but their 
costs have been much higher and systems more 
complicated. 

Ultimately, the goal is to prevent as many deer 
collisions as possible in Minnesota and do it in a 
way that is fairly inexpensive to initiate throughout 

the state, Weinholzer said.  LTAP
 —Elizabeth Giorgi, LTAP intern

Improved deer signage being tested

This activity was funded by the Comprehensive 
Highway Safety Plan–Central Safety Fund estab-
lished by the Mn/DOT Office of Traffic, Security and 
Operations (OTSO) and the Minnesota Department of 
Public Safety (DPS) Office of Traffic Safety.  

OTSO is partnering with the Mn/DOT Division of 
State Aid for Local Transportation to administer this 
program. Funding is limited. Readers interested in 
obtaining more information about how to apply for 
grant money to accomplish similar types of work 
should contact Patti Simmons at 651-296-7679 or Sue 
Groth at 651-634-5269. 

When a deer crosses a beam between infrared detectors, a 
beacon flashes to warn drivers.
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INFORMATION SERVICES
Questions? Contact Arlene Mathison, Minnesota LTAP librarian, 612-624-3646, e-mail amathison@cts.umn.edu.The Shelf

Reports
Highway Concrete Pavement Technology 
Development and Testing: Volumes I 
through V—Field Evaluations of Strategic 
Highway Research Program
Alkali-Silica Reaction (Vol. I, FHWA-RD-02-
082)—Distress in portland cement concrete 
pavements can be caused by aggregate that is 
reactive to alkalis in the environment. Test sec-
tions of various treatments designed to mitigate 
this type of distress were monitored. This report 
describes the differences between test sections 
and results of various treatments used.

Freeze-Thaw Resistance (Vol. II, FHWA-RD-
02-083)—This report describes results of two 
field sites monitored for six years to verify the 
long-term effectiveness of freeze-thaw resis-
tance technology. A description of the sites, 
recommendations for further study, and conclu-
sions reached are included in this report.

High-Performance Concrete (Vol. III, FHWA-
RD-02-084)—Durability of high-early-strength 
(HES) concrete was quantified over a period of 
seven years using various indicators including 
compressive strength, static elastic modulus, 
rapid chloride permeability, and asphalt con-
crete impedance. This report discusses the 
effects of climate and material properties on 
the HES concrete.

Early Opening of Full-Depth Pavement 
Repairs (Vol. IV, FHWA-RD-02-085)—This study 
monitors and evaluates the performance of 
experimental full-depth repairs made with HES 
materials. Based on analytical results, guide-
lines for early opening of full-depth portland 
cement concrete pavement repairs were devel-
oped under this project.

Bridge Deck Overlays (Vol. V, FHWA-RD-02-

086)—Two types of concrete bridge overlays 
were studied over five years to determine their 
long-term performance. This report summarizes 
the study’s findings.

Evaluation of Safety, Design, and 
Operation of Shared-Use Paths—Final 
Report (FHWA-HRT-05-137)
Shared paths are paved, off-road facilities 
designed for a variety of non-motorized users 
such as bicyclists and pedestrians. The develop-
ment of new methods to analyze the quality 
of service provided by 15 paths (with widths 
of 8 to 20 feet) in 10 cities throughout the 
United States and the perceptions of more 
than 100 path users are outlined in this report. 
Accompanying this report is the Shared-Use 
Path Level of Service Calculator, FHWA-HRT-
05-138.

Results of the FHWA Domestic Scan of 
Successful Wetland Mitigation Programs 
(FHWA-HEP-06-008)
From March to June 2005 the FHWA conducted 
a domestic scan tour of eight state depart-
ments of transportation that have implemented 
successful wetland mitigation initiatives using 
some form of wetland banking. Wetland miti-
gation banking is “the restoration, creation, 
enhancement and, in exceptional circum-
stances, preservation of wetlands and/or other 
aquatic resources.” This report describes the 
success and problems that were noted during 
the research. 

National Cooperative Highway Research 
Program: Research Results Digest 306
The digest presents the results of the NCHRP 

Project 8-54, “Identification of liability-related 
impediments to sharing Section 409 Safety 
Data among transportation agencies and a syn-
thesis of best practices.” The research project 
was conducted by Cambridge Systematics, Inc., 
with support from the American Automobile 
Association. 

Identifying Incompatible Combinations 
of Concrete Materials: Volume I — Final 
Report (Federal Highway Administration 
FHWA-HRT-06-079)
Unexpected interactions between otherwise 
acceptable ingredients in portland cement 
concrete are becoming increasingly common as 
cementitious systems become more complex. 
But by monitoring materials during construc-
tion with relatively simple field tests, users 
can detect changes and potential construction 
problems. Based on the experimental work in 
this report, a protocol has been developed to 
allow users to do this (FHWA-HRT-06-080). The 
protocol helps product manufacturers, concrete 
producers, contractors, and owners to spot 
unexpected interactions.

Syntheses
National Cooperative Highway Research 
Program: Synthesis 356. Pavement 
Markings—Design and Typical Layout 
Details: A Synthesis of Highway Practice
This synthesis identifies variations in pave-
ment marking designs, practices, and policies 
provided by 48 state departments of transporta-
tion, and transit agencies from the District of 
Colombia, Puerto Rico, and four cities. It will be 
helpful in developing and revising current pave-
ment markings. The synthesis was compiled 

by a survey questionnaire distributed to all 50 
state agencies and the D.C., Puerto Rico, and 
four cities.

National Cooperative Highway Research 
Program: Synthesis 359. Bridge Rating 
Practices and Policies for Overweight 
Vehicles: A Synthesis of Highway Practice
This synthesis regards the bridge permit pro-
cesses for overweight vehicles and attempts 
to assist in the understanding of the reasons 
for non-uniform practices and permit policies.   
It reviews the specifications, software types, 
treatment of nonstandard configurations, and 
allowance for in-place dead loads; processes 
for permit review; and personnel assigned to 
permit review. The information was collected 
by survey and distributed to state transportation 
agencies in the U.S. and Canadian provinces.  

Web Publications
Federal Highway Administration—Bridge 
Management: Experiences of California, 
Florida, and South Dakota (FHWA IF-05-
040)
This publication describes how California, 
Florida, and South Dakota have been making 
progressive inroads using the Pontis® Bridge 
Management System, and their approaches 
as a guide to other states that want to do the 
same.  The publication can be found at:  
http://www.fhwa.dot.gov/infrastructure 
/asstmgmt/bmcs7toc.cfm. LTAP

The members of the Mn/DOT New Technology, 
Research, and Equipment Committee (NTREC), as 
well as staff of Mn/DOT’s Maintenance Operations 
Research (MOR), publish a monthly one-page bul-
letin of their latest news and findings. Below is a 
highlight from a recent bulletins. If you would like 
to be added to the bulletin mailing list, please e-mail 
Farideh Amiri of Mn/DOT Maintenance Research 
at Farideh.Amiri@dot.state.mn.us.

For past issues, visit www.dot.state.mn.us/maint 
/research-news/html. For questions or comments, 
call 651-282-5434.

Guidance laser
When using a wing plow, it can 
be very difficult to estimate the 
path and allow the proper dis-
tance to avoid obstacles. This 
laser unit is mounted under the 
cab shield and pre-aimed by the 
operator. A switch inside the 
cab turns on the unit, which 
then projects a green dot in 
front of the truck and allows 
the operator to “see ahead” 
and display the path of the 
wing. The laser system features 
a lens-heating system to help 
keep it clear of freezing precipi-
tation. 

For more information, contact Randy Glaser, 
transportation generalist, District 7W Mankato, 
507-389-2848. 

Portable wheel-stud remover
Removing damaged wheel studs is a common 
occurrence that mechanics have to perform. This 
tool promises to complete the task faster and easier 
without removing the complete truck hub. The 
tool produces approximately 10 tons of force, and 
because hubs are not removed, lessens the chance to 
cause damage to the seals or bearings. 

For more information, contact Anthony Bowe, 
District 2 Bemidji, 218-755-2179. LTAP

Exchange articles online
It’s easy to find articles from previous years. Just go to our Web site at www.mnltap.umn.edu and click on 
“Exchange newsletter” in the Publications menu. LTAP

Two new fact sheets on the Minnesota LTAP Web 
site offer advice to help maintenance workers 
protect our lakes, streams, wetlands, and drink-
ing water. The materials were produced for use in 
training modules offered by the Circuit Training 
and Assistance Program (CTAP), a joint effort of 
Minnesota LTAP and Mn/DOT. 

Truck and Equipment Wash for Reduced 
Environmental Impacts (165 KB PDF). Truck and 
equipment wash water must be collected and prop-
erly disposed of—which means it may not be dis-
charged to a storm drain, ditch, lake, river, or any 
water of the state. The fact sheet gives an overview 
of the relevant state and federal laws, options for 
water discharge, best management practices (BMPs), 
and additional resources. 

Winter Parking Lot and Sidewalk Maintenance 
(900 KB PDF). This is a two-page version of the 
manual mentioned above. It includes the follow-
ing tables: Melt Times for Salt (NaCl) at Different 
Pavement Temperatures, Melting Characteristics, 
Variables Affecting Application Rate, Deicing 
Application Rate Guidelines for Parking Lots and 
Sidewalks, and Anti-Icing Guidelines. 

Both documents were produced by Fortin 
Consulting, Inc. LTAP

New CTAP fact sheets: 
truck & equipment wash, 
parking lot maintenance

Maintenance Research Corner

Guidance laser
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Calendar
If your professional organization meets on a regular basis, let us include the information here. Contact us at mnltap@umn.edu.
For an up-to-date list of events in Minnesota, please see the LTAP workshops and events calendar: www.mnltap.umn.edu/workshops/events.

Date Event Location Contact

February
LTAP Feb. 7 Work-Zone Traffic Control (0.5 cr) Thief River Falls Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 8 Work-Zone Traffic Control (0.5 cr) Detroit Lakes Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 14 Traffic Engineering Fundamentals (1.0 cr) St. Paul Jeff Preston, 651-604-4816
LTAP Feb. 15 Work-Zone Traffic Control (0.5 cr) St. Cloud Kim, United Rentals, 612-521-4200, 800-766-5483
 Feb. 15 11th Annual Minnesota Pavement Conference (1.0 cr) St. Paul Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Feb. 16 Truck-Weight Compliance Training (1.0 cr) Shoreview Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Feb. 20 Asphalt Pavement Maintenance and Preservation (1.0 cr) Mankato Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Feb. 21 Asphalt Pavement Maintenance and Preservation (1.0 cr) Duluth Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Feb. 22 Work-Zone Traffic Control (0.5 cr) Rochester Kim, United Rentals, 612-521-4200, 800-766-5483
 LTAP Feb. 23 Asphalt Pavement Maintenance and Preservation (1.0 cr) Medina Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Feb. 27 Work-Zone Traffic Control (0.5 cr) Mankato Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 27 Truck-Weight Compliance Training (1.0 cr) Marshall Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu

March–April 
LTAP March 1 Work-Zone Traffic Control (0.5 cr) Blaine Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 1 Transportation Career Expo Minneapolis Mindy Carlson, 612-625-1813, carlson@cts.umn.edu
 LTAP March 6 Truck-Weight Compliance Training (1.0 cr) East Grand Forks Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP March 7 Work-Zone Traffic Control (0.5 cr) Prior Lake Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 8 Work-Zone Traffic Control (0.5 cr) Brooklyn Center Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 12 Common Sense Solutions to Intersection Safety Problems (1.0 cr) Medina  Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP March 13 Common Sense Solutions to Intersection Safety Problems (1.0 cr) Duluth Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
 March 13 Concrete Paving Association of Minnesota Annual Conference St. Cloud www.concreteisbetter.com
 LTAP March 16 Truck-Weight Compliance Training (1.0 cr) St. Cloud Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
 March 20-21 NCATSSA “How To” Training Conference (0.5 cr) Fargo Rick Shomion, 651-296-3035, www.atssa.com
LTAP Apr. TBD   Gravel Road Maintenance and Design (1.0 cr) TBD Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Apr. 3 Truck-Weight Compliance Training (1.0 cr) Duluth Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP   Apr. 10–11 Spring Maintenance Training Expo (0.5 cr/day) St. Cloud Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu 
LTAP Apr. 17 Truck-Weight Compliance Training (1.0 cr) Rochester Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP Apr. 17 Seal Coat Operations: A Workshop for Practitioners Medina Mindy Carlson, 612-625-1813, carlson@cts.umn.edu
LTAP Apr. 20 6th Annual Road Salt Symposium (1.0 cr) St. Cloud Connie Fortin, 763-478-3606, www.fortinconsulting.com
 Apr. 22–25 2007 APWA North American Snow Conference St. Paul Brenda Shaver, 816-595-5240, bshaver@apwa.net 

May
 May 1–2 18th Annual CTS Transportation Research Conference St. Paul Electra Sylva, 612-624-3708, conferences5@cce.umn.edu
LTAP May 1 Culvert Installation and Maintenance (1.0 cr) Rochester Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP May 2 Culvert Installation and Maintenance (1.0 cr) Medina Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu
LTAP May 3 Culvert Installation and Maintenance (1.0 cr) Brainerd Shirley Mueffelman, 612-624-4754, conferences2@cce.umn.edu

LTAP workshops 
LTAP workshops, along with events cosponsored by Minnesota 

LTAP, are marked with an LTAP above. Check the Web for details: 
www.mnltap.umn.edu/workshops. You may also register online.

Brochures advertising upcoming LTAP workshops are mailed six 
weeks prior to the first scheduled workshop. Electronic notices are 
sent as a reminder approximately three weeks later. To be included 
on our electronic mailing list, please contact Minnesota LTAP at 
 mnltap@umn.edu or call 612-625-1813. 

Disability accommodations are provided upon request.

CTAP workshops
If the events above aren’t convenient for you, consider scheduling 

a Circuit Training and Assistance Program (CTAP) workshop in your 
neck of the woods. CTAP uses a fully equipped van to provide on-site 
technical assistance and training. Current CTAP training courses and 
special presentations are:

•   Asphalt Pavement Maintenance and Preservation (0.5 cr)
•   Culvert Installation and Maintenance (0.5 cr)
•   Dust Control on Unpaved Roads (0.5 cr)
•   Gravel Road Maintenance / Dust Control (0.5 cr)
•   Roadside Vegetation Management and Erosion Control (0.5 cr)
•   Snow and Ice Control Material Application (0.5 cr)
•   Truck and Equipment Washing Best Practices (0.5 cr)
•   Work-Zone Traffic Control and Flagger Training (0.5 cr)

CTAP workshops are informal and usually hands-on—in fact, 
many are held in or adjacent to maintenance facilities. Sites with 
easy access for the van are preferred. CTAP fees are $250.00 for 8 
to 10 participants and $350.00 for 11 to 40 participants. The fees are 
for a two- to four-hour CTAP workshop. 

To schedule classes, call the CTAP instructor, Kathy Schaefer, at 
651-282-2160, or e-mail Kathleen.Schaefer@dot.state.mn.us. 

Roads Scholar credit
You can earn credits in Minnesota LTAP’s Roads Scholar program 

by attending LTAP and CTAP workshops and other cosponsored 
events. (Credits are indicated above.) Required workshops and elec-
tives are subject to change. To learn more or enroll in the program, 
visit www.mnltap.umn.edu/roadsscholar. LTAP

EVENTS & TRAINING

SHARE YOUR

PLEASE ROUTE TO OTHERS

What are the environmental impacts 
of road salt? What can we do to 
reduce them? Find out at the Sixth 
Annual Road Salt Symposium, April 
20 in St. Cloud. 

Topics will include the impacts 
of deicers on the environment and 
human health, and maintenance prac-
tices to reduce those impacts (the lat-
est chemical techniques, equipment, 
and technology).

The founders of this event are 
two environmental organizations: 
the Freshwater Society and Fortin 
Consulting, Inc. Minnesota LTAP is 
an event cosponsor.  

To register, contact the Freshwater 
Society at www.freshwater.org. For 
more information, call Connie Fortin, 
Fortin Consulting, Inc., at 763-478-
3606, www.fortinconsulting.com. 
LTAP

Register for Road 
Salt Symposium

The 2007 Minnesota LTAP workshop 
poster was distributed at the annual 
county and city engineers meet-
ings, and copies are being mailed to 
a broad mailing list. If you do not 
receive the poster by mid-March, 
please contact Minnesota LTAP at 
612-626-1077 or e-mail mnltap 
@umn.edu. 

For workshop details and registra-
tion information, please visit our Web 
site at www.mnltap.umn.edu. LTAP

LTAP workshop 
poster available

Minnesota LTAP is fortunate to have 
a number of talented and experienced 
instructors teaching our workshops. 
Every so often, the Exchange will 
bring you a few highlights from their 
workshops.

For the bridge maintenance 
workshops held last November, 
Bob Kleinschmidt used a variety 
of resources to develop the course 
curriculum. He reviewed the lat-
est edition of the National Highway 
Institute’s Bridge Maintenance 
Training reference manual as well as 
the Texas LTAP Bridge Maintenance 
Training manual. 

He contacted the Mn/DOT Bridge 
Office to learn what district bridge 
maintenance crews use for fast-cure 
concrete mixes for deck repairs. 
“There isn’t any one brand used state-
wide,” he said. “Conventional concrete 

mix that is properly cured seems to 
have the best longevity.”

He also used two Web articles for 
the class. The first reinforces the 
need to maintain bridges given that 
funds for replacement are limited 
(http://minnesota.publicradio 
.org/display/web/2006/03/31/bridges/.

The second, which was written 
based on Kleinschmidt’s presenta-
tions in Kansas, discusses how to give 
bridges a spring checkup (http://www 
.ctre.iastate.edu/pubs/tech_news/2005 
/mar-apr/spring_bridges.htm). 
Kleinschmidt has taught a similar 
class in Kansas and Wisconsin, and 
incorporates ideas from those discus-
sions in the curriculum.

Stay tuned for news about the next 
round of bridge maintenance work-
shops. LTAP

Instructor shares resources from bridge 
maintenance workshop


