
 

MOUSETRAP 
Sidewinder tool ......................................... 2
Guardrail maintainer ................................. 2

INNOVATIONS 
Shared automated vehicles ...................... 3

WEATHER  
Weather resources ..................................... 4

DEICERS 
Salt chemistry ............................................ 5
Potassium acetate ..................................... 5

POLICY 
Federal funding ......................................... 6
Climate resiliency measures ..................... 6

INFORMATION SERVICES
The Shelf & search tools ............................ 7
Rural Safety Center .................................... 7
Digital records ........................................... 7

TRAINING
Training for tribal nation staff .................. 8 
CTAP facelift ............................................... 8 
Communicating with the public ............... 8 

Minnesota Local Technical Assistance Program
Center for Transportation Studies
University of Minnesota
University Office Plaza, Suite 440
2221 University Avenue SE
Minneapolis, MN 55414

NONPROFIT ORG.
U.S. POSTAGE

PAID
TWIN 

CITIES MN
PERMIT NO. 90155

mnltap.umn.edu December 2022   Vol. 30, No. 4

INSIDE:
Minnesota Local Technical Assistance Program

READ THE 

EXCHANGE 
online for links to publications 

and other resources.

Winter testing results: Dry rock salt vs. slurry

Slurry continued on page 5

How are Minnesota’s warmer winters 
affecting pavement life? 

BY SHANNON HOLLAND, MNDOT

MnDOT has performed numerous salt scatter tests throughout the years, most of which were done in the summer or 
fall months. Although the tests provide valuable insight into salt scatter and the performance of various sander and 
spinner configurations, they don’t offer realistic results.

The idea for a winter salt vs. slurry trial stemmed from previous salt scatter testing. Those results indicated a super-
saturated salt slurry reduces bounce, scatter, and material loss. Testing done in the summer of 2021 illustrated that we 

Minnesota’s winters are among the fastest warming in the 
country. This warming trend is likely increasing the time during 
which winter temperatures are near freezing. As the number of 
freeze-thaw events goes up, so does the severity of pavement 
damage.

A MnDOT-funded study is looking at the impacts of climate 
change trends on Minnesota’s pavement systems. The goal is to 
understand the effects of changes in environmental conditions 
and help engineers design more sustainable pavement.

Data collection and analysis
In the first phase of this research, a multidisciplinary research 

Have a question or story idea?  
Send us a quick email!
Is there a question you’ve often wondered about 
but haven’t had time to look into? Are there topics 
you want to see in the MnLTAP electronic or print 
newsletters? 

If so, please let us know—we want to hear from 
you! Just hold your phone over the QR code below 
and email us your ideas at mnltap@umn.edu. 
We’ll add your suggestions to our Idea Hopper for 
future issues.

You don’t need to write anything fancy or for-
mal—think of us as your Alexa or Siri. For example, 
you could type “How do I apply for money from 
the federal bills?” We’ll review your ideas and do 
our best to meet your needs. Thank you! n

EMAIL US YOUR IDEA!

Freezing continued on page 4

Side-by-side comparison of salt and slurry in a February 2022 test
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MOUSETRAP

Like many small towns and rural communities, South 
Manheim Township in Pennsylvania is managing 
its road maintenance projects on limited budgets 
that do not allow for the rent or purchase of equip-
ment for every job. But one job in particular needed 
improvements that would increase efficiency and 
save money. 

The township typically fills areas along the 
roadways called berms with extra dirt and other 
materials as a method of flood control. However, the 

process involved dumping material on the roadway 
and then using a backhoe to spread it into areas that 
needed it. This process caused a loss in materials 
used, inconsistent application of the material, and 
road hazards as workers had to continuously sweep 
wasted materials from the roadway.  

There was also another issue according to the 
township’s roadmaster, Corby Lewis. “We owned a 
berming machine and it works well; however, you 
are limited to using one truck over and over, which 
results in a lot of down time while the truck gets 
loaded, then returns to the site. We needed some-
thing more efficient.”

Their solution is the Sidewinder, a widening 
tool that attaches to the backhoe and pushes like a 
paver. It cost the South Manheim Township approxi-
mately $500 in materials. 

The innovative solution allows workers to use 
multiple trucks. The design eliminates unnecessary 
loss of wasted material and ensures the roadway 
stays on grade.  

“We were very happy with the design right off,” 
Lewis says. Some small modifications were made 
along the way, such as the addition of a mirror for 
the operator to see materials in front of the blade 

and determine if more material is needed.
“This invention has been very beneficial to the 

township,” Lewis says. “It saves time because we 
can keep it running continuously. We have a three-
man crew that allows one person to operate the 
Sidewinder, and the other two haul materials.”

The Sidewinder also lowers material costs and 
allows the township to make the roads safer for 
residents. 

Corby adds: “I encourage all townships and other 
agencies to try something new. We are always mak-
ing things to improve our everyday duties. It makes 
us better at what we do and...saves residents and 
township monies that can be used elsewhere.”

The project received the 2022 Build a Better 
Mousetrap Innovative Project Award from the 
National LTAP Association. n

Learn more:
• Corby Lewis, South Manheim Township,  

southmanheimroads@gmail.com or 570-754-
7437  

Sidewinder tool fills barriers or berms to control water flow

Guardrail Maintainer keeps debris off the roadway
Gravel, debris, and vegetation can be a recipe for 
unsafe conditions if they drift out onto the road-
way. The Walsh County Highway Department in 
North Dakota routinely clears debris from around 
the guardrails, especially before a snowfall. This 
task required a crew of four people, each with a 
shovel, to remove excess debris, vegetation, or snow 
buildup alongside traffic. 

The workers felt they needed a safer, more effi-
cient, and cost-effective way to maintain the guard-
rails. So, they held a brainstorming session. 

“We had a nice arrangement of scrap materials 
to pick from,” says the department’s Stuart Swartz. 
“In between the brainstorming and stuff like that, 
it was all just kind of throwing ideas off each other. 
The biggest challenge was looking for some stability. 
Something safe that lasts also.”

At the end of the session, the frontline workers 
came up with the Guardrail Maintainer, an attach-
ment tool that easily cleans around guardrails. 
Instead of using four crew workers, the department 
now only needs one to operate the new tool. 

Designing and building the innovation cost the 
highway department $65 in materials and 16 hours 
in labor for two people. 

“Using scrap metal was a big plus,” says highway 
superintendent Jason Johnston. “Plus, the time of 
the year, they were doing a lot of shop work. Down 
time is mid to later winter when most of the main-
tenance is complete on the equipment. I encourage 
my guys that if they can find anything that can make 

their jobs more efficient, go for it.”
The innovative Guardrail Maintainer has turned 

a one-hour job into a 20-minute one with fewer 
people. The highway department says this solution 
was a great idea from the start, with no challenges. 
And from the beginning, the tool worked the way it 
was supposed to. 

As far as advice on the importance of using inno-
vative solutions, Swartz says, “Just go for it. Support 
your employees and let them express their ideas.” 

Johnston agrees: “The idea may seem simplistic 
but you may never know until you go through the 
process. It’s just one of those things. You have to 
take the chance and try. If it doesn’t work, it doesn’t 
work.”

The project received the 2022 Build a Better 
Mousetrap Bold Steps Award from the National LTAP 
Association. n

Learn more:
• Stuart Swartz, Walsh County Highway Depart-

ment , shop3@polarcomm.com, 701-331-0088  

Submit your ideas for the 2023 Build a Better Mousetrap competition!
As you work on projects, please keep Minnesota’s 2023 contest in mind. We want to hear about your 
agency’s creative solutions, and submissions are welcome at any time. To enter, just submit an entry 
form by May 15, 2023. You’re also encouraged (but not required) to submit photos and short video 
clips showcasing your project along with your entry form. For more information, please contact 
Katherine Stanley at sell0146@umn.edu or 612-626-1023. Learn more at mnltap.umn.edu/research 
/mousetrap. n
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INNOVATIONS

Steering committee update
Ross Beckwith, the director of public works/
city engineer with the City of West St. Paul, 
has joined the MnLTAP Steering Committee. 
Welcome, Ross! We look forward to your ideas 
and contributions. n

Shared automated vehicles: Big impacts for cities, local agencies
Fully automated vehicles (AVs), or driverless cars, will 
be commonplace sooner than you think. Right now, 
car makers and transportation network companies 
such as Uber and Lyft are steering AV development. 
Without public input, this market-driven approach 
could worsen traffic congestion, sideline public tran-
sit, and increase social inequities. It could also hit 
state and local budgets hard, as revenues from taxes, 
parking, and associated activities dry up. 

But it doesn’t have to be this way. New research 
centered at the University of Minnesota shows how, 
by planning carefully for AVs, we could make the 
most of this technology revolution to improve trans-
portation and make it more equitable for all.

In a recent study, a large interdisciplinary team 
examined the potential of one approach: shared 
automated vehicles (SAVs). The team examined not 
only how SAV networks could work but also what 
the impacts on society might be. 

The researchers examined considerations around 
the rollout and regularized use of a hypothetical SAV 
system in Minneapolis–St. Paul. They explored sev-
eral scenarios with increasing levels of SAV adoption. 

From their analysis, the researchers say SAV sys-
tems are feasible—and possibly very beneficial—in 
communities like the Twin Cities. They show how the 
technology could work and where revenues could 
come from. They show how SAVs could strengthen—
not weaken—existing transit systems. And they illus-
trate what future streets could look like.

The report concludes with key recommenda-
tions for policymakers, planners, and other officials. 
Among the recommendations:

• Revenue sources such as fuel taxes, parking fees, 
and fines will dry up. On the other hand, SAV pro-
viders that use public infrastructure and customer 
data could be a source of revenue. Communities 
should adjust budgets accordingly—and not sell 
the rights to mobility services cheaply.

• Cities should start to plan how land that is cur-
rently devoted to parking and roads can be 
repurposed to address sustainability, equity, and 
housing affordability goals.

• Policymakers should seek ways to use SAVs to 
connect people in low-density or poorly served 
areas to existing transit services. 

• The entire transportation system should be de-
signed for diversity, serving all areas and different 
populations and user needs. 

• AVs will disrupt jobs for many people who drive 
for a living. Policymakers should mediate this 
disruption.

• SAV development should include public engage-
ment—and should not be planned and controlled 
solely by private interests. 
This research was funded as part of a National 

Science Foundation (NSF) Smart and Connected 
Communities grant (award no. CMMI-1831140)—
Leveraging Autonomous Shared Vehicles for Greater 
Community Health, Equity, Livability, and Prosperity 
(HELP). Support also came from Dayton Hudson 
Foundation funds at the University of Minnesota 
Foundation. n

—Ann Nordby, CTS freelancer

Learn more:
• Project page with summary report and additional 

resources: cts.umn.edu/turningpoint

Resources help explain AVs to stakeholders, public
MnDOT has developed a set of resources to guide agencies with messaging and engage-
ment about connected and automated vehicles (CAVs). The resources include:

• Specific messages and talking points for project managers and other practitioners.
• A real-world example of this guidance in action and lessons learned from the Med City 

Mover CAV demonstration project in Rochester, MN.
See the MnDOT CAV page: dot.state.mn.us/automated/resources. n

What are SAVs?
Definitions vary, but here are some basic concepts as used in the U’s report:

• Shared automated vehicles might look like today’s passenger cars or shuttle vans. They could carry 2 
riders—or 12.

• Instead of onboard human drivers, they could be controlled by a smart cloud computing system or 
by remote human drivers, similar to drone pilots.

• They wouldn’t be owned by individuals or parked in a homeowner’s garage. Off-duty, they could be 
housed far from riders.

• They could be ordered up for service the way Uber or Lyft rides are today. Or they might be small 
buses, part of the public transit fleet.

• They could take riders all the way to their destinations or connect them to transit stops.
• They are now in the testing phase or in limited use as airport shuttles and goods delivery carts, for 

example.

From alleys to arterials: street designs
Researchers in the U of M’s College of Design created detailed designs for the four main types of AV-ready streets: alley, local, collector, and arterial.

Alley Street: Shared mobility will 
have a dramatic impact. As the 
need for parking goes away, 
garages will be available for 
other uses, while alleys become 
greener, safer gathering places.

Local Street: When AVs 
become the dominant mode 
for vehicles, streets will only 
need a pair of tracks in each 
direction and no on-street 
parking—opening the right-
of-way for green space, side-
walks, and bike lanes.

Collector Street: Broad SAV adoption 
will transform collector streets. The 
number of lanes needed will decrease 
and lanes can be closer together, 
freeing up curb space for picking up 
and dropping off people and pack-
ages. The extra space will allow for 
dedicated bike lanes, sidewalk-ori-
ented activities, a denser tree canopy, 
rain gardens, and more.

Arterial Street: Changes to busy arte-
rial streets will be among the most 
striking—the number of lanes will 
drop, turn lanes will largely disap-
pear, and traffic signals will only 
be needed for pedestrian crossings. 
Development can occur where park-
ing lots and garages once stood, 
increasing density and expanding 
the tax base.
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WEATHER
Let’s talk about the weather
BY NICK SCARLETTA, NATIONAL WEATHER SERVICE

team at Iowa State University did a comprehensive assessment of climate data in 
Minnesota. 

Next, researchers defined the freeze-thaw cycle relevant to pavement dam-
age. They studied the frost-susceptibility and freezing points of soils and pave-
ments, moisture levels, and which temperatures (air, surface, pavement layer, or 
subsurface) are relevant in determining whether freezing and thawing will dam-
age pavement. 

Freeze-thaw events at different pavement layers were quantified using cells 
at MnROAD. Then, through detailed statistical analyses, the research team devel-
oped correlations between air, pavement, and subsurface temperatures during 
the freeze-thaw events.

No clear freeze-thaw increase, but more precipitation
The findings confirm changes in Minnesota’s climate. In the past 40 years state-

wide, days are one to two degrees Fahrenheit warmer and nights are two to 
five degrees Fahrenheit warmer, and the number of below-freezing days has 
decreased. 

However, the researchers did not find an overall, clear increase in the number 
of freeze-thaw cycles as they and MnDOT might have expected. Rather, cycle 
quantity decreased at shallower pavement depths in early and late winter, and 
no trend was observed for the rest of the winter and in deeper pavement and 
subgrade levels. (They note that these results are applicable to the MnROAD 
location and may not be representative of the rest of the state.) 

Freeze-thaw cycles using air temperatures were random throughout the 
decades analyzed, with most events occurring in early and late winter.

Also of significant interest, the team found an increase in precipitation of 
0.5 to 1 inch both before and at the end of the cold season. More moisture can 
worsen heaving in the pavement and subgrade.

“Although researchers found that precipitation is increasing and this 
trend can potentially lead to more pavement deterioration, the good news 
is that warmer winters have actually decreased the number of freeze-thaw 
cycles, which means less pavement deterioration from that process,” says Raul 
Velasquez, geomechanics research engineer with MnDOT’s Office of Materials 
and Road Research and the project’s technical liaison.

 “We are finding that the changes in climate—mainly increasing tempera-
tures and precipitation—have more impact on the long-term performance of 
pavement infrastructures than do traffic loadings,” says Halil Ceylan, director of 
the Iowa State University Program for Sustainable Pavement Engineering and 
Research and the project’s principal investigator.

In the second phase of the study, the researchers will analyze the implica-
tions of increased precipitation and expand the exploration of climate impacts 
on pavement across the state. The result will be a moisture-induced vulnerability 
map for the pavement foundation of the entire road network. n

Learn more:
• Effect of Warmer Minnesota Winters on Freeze-Thaw Cycles (MnDOT, July 2022)

Freezing from page 1

Of all the seasons in Minnesota, winter has the biggest impact on surface 
transportation. Snow, ice, high winds, blowing snow, and extremely cold tem-
peratures all contribute to these impacts. 

However, not all winters are the same. So what should we expect for winter 
2022–2023? The current outlook from the Climate Prediction Center (CPC) sug-
gests a colder than normal winter, with no strong signals on snow amounts. 

How did the CPC make this forecast? The single largest contributor will be 
the phase of the El Niño Southern Oscillation (ENSO). This refers to a region of 
the Pacific Ocean where the departure from normal sea surface temperatures 
will affect the seasonal weather in North America. These temperatures are cur-
rently cooler than normal, so we are in a La Niña right now. This is our third La 
Niña winter in a row. 

What do La Niña winters typically look like in Minnesota? Since the polar jet 
can move farther south into the US, we often see colder winters in Minnesota. 
This is especially true for the northwestern part of the state. Looking into long-
range models, ENSO is favored to move into neutral later in the winter. 

National Weather Service Products
The National Weather Service maintains many useful websites and products. 
Here are a few to consider:

• Climate Prediction Center: cpc.ncep.noaa.gov. Click to three-month out-
looks for forecasts of temperature and precipitation.

• Main page for the Central Region Headquarters: weather.gov/crh. Click your 

location on the map to get forecast and warning information.
• Radar for slow connections: radar.weather.gov/region/uppermissvly 

/standard. Good for use when on slower connections such as mobile data.
• Radar for fast connections: radar.weather.gov. More full-featured for use 

when you have a good internet connection.
• Winter Weather page: weather.gov/mpx/winter. Provides expected snow-

fall, high-end amounts, low-end amounts, and probabilities of various criti-
cal thresholds (2 inches, 4 inches, 6 inches, etc.).

• Winter Storm Severity Index: wpc.ncep.noaa.gov/wwd/wssi/wssi.php. Pro-
vides an overview of how impactful a winter storm will be. It can be broken 
down into separate components—snow amount, snow load, ice accumula-
tion, flash freeze, blowing snow, and ground blizzard.

• Forecast Points page: weather.gov/forecastpoints. Provides the full forecast 
for your location by searching or clicking on the map.

• Snowfall Map: weather.gov/source/crh/snowmap.html. Provides a map of 
snowfall amount reports. n

Hold your phone over the QR code to go to a page with the links 
to these resources.

Interested in learning how meteorologists forecast the weather? Check out NWS JetStream at weather.gov/jetstream.

December average low temperatures have risen significantly in the past 40 years 
across most of the state.

Typical La Nińa weather in North America

Winter weather advisory:
• 3” to 6” of snow 
• Significant visibility reductions 

due to blowing snow
• Less than 0.5” of sleet
• Freezing drizzle/rain accumula-

tions below 0.25” 

Winter storm watch:
• 6”+ of snow in 12 hours
• 8”+ of snow in 24 hours
• 0.25” or more of ice accumulation
• Blizzard potential
• Wind plays factor, use discretion

Winter storm warning:
• 6”+ of snow in 12 hours

• 8”+ of snow in 24 hours
• 0.5” or more of sleet
• Forecaster discretion (combina-

tion of several impacts)

Blizzard warning:
• 35+ mph wind
• Considerable blowing or falling 

snow (snow need not be falling)
• Visibilities frequently 0.25 mile or 

less for 3 or more hours

Ice storm warning:
• 0.25” of ice accumulation within 

24 hours
• Use with freezing drizzle/rain 

only (no snow/sleet) 

Criteria for issuing NWS products
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DEICERS

should be able to reduce application rates by 30 per-
cent and still achieve the same results because more 
material is staying on the roadway.

Since collecting salt and slurry mixtures off a 
snow-covered roadway would be nearly impossible, 
we had to find a new way to evaluate the effective-
ness of the materials. Instead of attempting to col-
lect the material applied, our new measures were 
going to be based on roadway friction and bare-lane 
regain times.

 
Design and winter testing
In February of 2022, a group of 11 from MnDOT 
rented a closed track to perform testing. Using a 
track instead of testing in live traffic gave several 
advantages: It allowed us to test high volumes of 
liquids without impacting traffic, experiment with 
smaller application rates in a controlled environ-
ment, capture time-lapse images, and compare 
bare-lane regain times. Also, the track—a multilane 
divided concrete surface—offered two identical sec-

tions of roadway.
Prior to applying material to the track, we com-

pacted the fresh snowfall for two hours to simulate 
a realistic roadway scenario. After compacting both 
lanes, the plow truck plowed and scraped the road-
way before applying material. 

During application, we continuously ran 11 
vehicles around the track to simulate traffic. Two 
of those vehicles were equipped with mobile RWIS 
(road/weather information systems) that allowed us 
to continuously collect roadway data on the track, 
including friction. Going one direction on the track, 
the truck applied 250 lbs./lane-mile of dry salt. 
Going the other direction, the application rate was 
reduced by 30 percent for a super-saturated salt 
slurry of 150 lbs./lane-mile of salt with 10 gallons/
lane-mile of salt brine mixed in the auger.

We ran traffic continuously until bare lane was 
regained, estimating the average daily traffic (ADT) 
to be 10,560. Our target regain time was two to five 
hours based off ADT.

Results
For the super-saturated slurry side of the track, bare-
lane regain time was achieved in 1 hour 17 minutes. 
The dry salt application side regained bare lane in 
1 hour 50 minutes. Although both sides regained 
within our target regain times, the slurry side of the 
track used 30 percent less material and achieved 
bare-lane regain faster.

 
Future testing
MnDOT plans to continue testing this winter on the 
test track. We are looking forward to testing various 
applications such as direct liquid applications and 
experimenting with lower ADT levels, different pave-
ment surface types, and under different weather 
conditions. n

Slurry from page 1

Researchers studied the environmental consequences of using a potassium ace-
tate product as an alternative deicer and anti-icer. They found that the chemical 
could be more toxic than anticipated and should be used with caution.

Potassium acetate is less corrosive to steel and works at lower temperatures 
than road salt. Two research teams—one from the University of Minnesota 
and one from Iowa State University (ISU)—coordinated fieldwork, laboratory 
analyses, and modeling exercises to better understand its environmental con-
sequences. The research was sponsored by the Minnesota Local Road Research 
Board.

ISU researchers found, unexpectedly, no observable biodegradation of potas-
sium acetate during the study period, suggesting slow degradation in bodies 
of water. The University of Minnesota research team found that terrestrial and 
aquatic organisms were more sensitive to potassium acetate at lower levels than 
sodium chloride, primarily due to potassium. 

The researchers concluded that caution should be used when determining 
where and when to use a potassium acetate product as an alternative deicer. Its 
use may be limited to temperatures at which other deicers don’t function, and 

only in certain locations. Researchers prepared user guides to aid decision mak-
ing. n

Learn more:
• Environmental Impacts of Potassium Acetate as a Road Salt Alternative (July 

2022, LRRB/MnDOT)

SCATTER IS LOWER 
WITH SLURRY

AT 35 MPH
Dry rock salt:

40% of material stayed on target
17% of material bounced to the 

shoulder

Slurry: 
62% of material stayed on target
3% of material bounced to the 

shoulder

Potassium acetate more toxic than expected 

Understanding salt chemistry helps fight snow and ice
As temperatures drop, sodium chloride loses its 
deicing power. Depending on conditions, add-
ing more salt to a roadway may be ineffective and 
wasteful.

To help maintenance managers make the 
most of their stockpiles and keep roads clear, 
a Clear Roads research project investigated 
how salt behaves at different temperatures and 
concentrations. 

The project resulted in informational materials 
that clearly explain a salt phase diagram and how 
it applies to keeping winter roads clear. The dia-
gram, commonly used by scientists and engineers, 
shows the effects of temperatures and concentra-
tions on salt brine solutions but doesn’t explain 
how it applies to practical purposes such as road 
maintenance. 

A one-page fact sheet illustrates the impact 
of brine concentration on anti-icing operations, 
showing how temperature and salt concentration 
influence ice formation. This resource includes the 
solubility curve below which salt crystallizes and 
precipitates from the liquid. 

According to the fact sheet, peak performance 
is obtained above 15°F. However, at temperatures 
below 20°F, most agencies will consider blending 
other products or brine additives to expand the 
effectiveness of the brine solution and provide 
an additional margin of error for actual weather 
variations. 

A series of images from lab tests and a short 
video explain salt phase diagram concepts and how 
they apply to winter road operations. The video and 
images show that as solutions freeze, liquid brine 
is trapped inside the ice. This implies that a frozen 
brine solution may not be as strong as ice from 
water alone and may be active when temperatures 
rise. n

Learn more:
• Understanding the Chemistry of Road Salt: Watch 

the videos or download the fact sheet, final re-
port, and two-page brief at clearroads.org.

Freezing Curve
 • Defines the amount of ice 
    at any given temperature.
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Green is good! 
  • Peak ice-melting potential.
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POLICY
Federal infrastructure law increases funds for local agencies
BY ALAN FORSBERG, P.E., RETIRED BLUE EARTH COUNTY ENGINEER

In response to a lack of investment in the nation’s 
infrastructure and its resulting decline, Congress 
passed and the President signed the Bipartisan 
Infrastructure Law (BIL) on November 15, 2021. Also 
known as the Infrastructure Investment and Jobs Act 
(IIJA), the bill addresses many elements of infrastruc-
ture including transportation, climate, energy, the 
environment, and broadband. 

The BIL is a large $550 billion investment over 
the five years from 2022 to 2026. It is a complex 
bill of 1,036 pages. The BIL follows the $350 billion 
American Rescue Act and provides some opportuni-
ties to build on this act. It also provides reauthoriza-
tion of the Federal Highway Administration.

Of the BIL’s $550 billion, $350 billion is dedi-
cated to highway programs nationwide. What 
does BIL mean for local transportation agencies in 
Minnesota? I recently visited with MnDOT State Aid 

staff in St. Paul, a MnDOT State Aid district engineer, 
a MnDOT district planner, and a county engineer to 
better understand this question. They were all very 
helpful.

The increase in federal transportation funds 
for Minnesota’s local agencies is substantial. In 
Minnesota, these federal funds are distributed 
through the Area Transportation Partnerships (ATPs) 
for each district. Before BIL, the total federal funds 
allocated to the ATPs was $97,700,000. For 2023 after 
BIL, it is $130,590,000—an increase of $32,890,000, 
or 33.7 percent. The existing ATP structure is being 
used to distribute these funds except for bridges 
off the federal highway system; these are generally 
township and some county road bridges, which 
will remain allocated by MnDOT’s State Aid Central 
Office.  

MnDOT is studying how several new programs, 
such as Carbon Reduction, NEVI (National Electric 
Vehicle Infrastructure), and PROTECT (Promoting 
Resilient Operations for Transformative, Efficient, and 
Cost-Saving Transportation), will be implemented. 
MnDOT has established a Program Update Work 
Group—a committee of about 30 including local 
government engineers—to enhance the ATP process 
as needed to fully use the BIL funds.  

The bill also allows local agencies to compete 
directly nationwide for a similar amount of BIL funds 
for a wide range of discretionary grants including 
but not limited to Safe Streets, Sustainability and 
Equity, Transit Programs, Rural Connectivity, and 
electric vehicle charging ports. These grant pro-
grams are expected to be launched over the next 
year. More than a dozen new programs are being 
developed. Help in navigating the available pro-
grams and the grant application process is planned.  
The MnDOT State Aid website directs you to helpful 
resources.

There are some concerns about implementing 
the additional BIL funds and programs. Staffing avail-
able to efficiently and effectively use the funds—
both within the agencies and with consultants and 
contractors—may be a challenge.  Environmental 
review, especially for projects requiring an environ-
mental assessment worksheet or environmental 

impact statement, may delay and increase project 
costs. Preparing grant applications for the many 
discretionary grant programs will be especially chal-
lenging for smaller agencies.  

BIL also increases the number of items requiring 
“buy in America” such as non-ferrous metals, glass, 
and polymers. MnDOT is currently developing the 
expanded list of “Buy America” items. 

Use of BIL funds for MnDOT’s state highway 
system is currently restricted by lack of budget-
ary authority and funds to match the BIL funds. 
Hopefully this will be resolved in the next legislative 
session. 

In summary, the BIL provides a substantial 
increase in funding for local transportation projects. 
It allows local agencies to compete directly for many 
discretionary grants. Considering the need and the 
resourcefulness local agencies have demonstrated 
in the past, these funds will be used to benefit the 
public. n

Learn more:
• Bipartisan Infrastructure Law: transportation 

.gov/bipartisan-infrastructure-law
• State Aid BIL web page: dot.state.mn.us 

/stateaid/iija.html

DOT Navigator helps you apply for 
grants, find resources

The DOT Navigator is a new one-stop shop 
to access the array of resources across the 
US Department of Transportation. The site is 
designed to provide technical assistance and 
help grantees navigate the grant application, 
transportation planning, project delivery, fund-
ing and financing, and implementation pro-
cesses. You can also subscribe to receive email 
updates about the latest information on DOT 
grant technical assistance resources. Visit
transportation.gov/dot-navigator.

DOTs develop performance measures for climate resilience
Climate change is intensifying weather-related 
impacts on the transportation system. As extreme 
weather events become more common and destruc-
tive, transportation infrastructure will need to adapt 
to become more resilient. 

In Minnesota, the impacts of climate change 
are already affecting the state’s transportation sys-
tem, but the extent of the potential repercussions 
is not yet well understood. To gain a more thor-
ough understanding of these impacts, MnDOT is 

undertaking a strategic approach to measuring and 
tracking how climate change is affecting the state’s 
transportation system. Part of the work is the devel-
opment of climate-resilience performance measures. 

A MnDOT Transportation Research Synthesis 
presents the findings of a survey of state transporta-
tion agencies about the performance measures and 
practices they use to monitor their climate resilience 
efforts. Among the findings:

• Alaska DOT and Public Facilities has established a 

resilience team that is considering performance 
measures as part of its selection criteria. 

• Delaware DOT’s Transportation Resiliency and 
Sustainability division, initiated less than a year 
ago, will consider performance measures to 
gauge progress. 

• Georgia DOT has created a resiliency committee 
with a core focus on mitigation, resilience, repeti-
tive loss identification, and grants management. 
Goals for the next year include establishing and 
implementing an overall strategy. 

• Kentucky Transportation Cabinet is currently 
developing and implementing performance 
measures. 
The synthesis also includes follow-up case studies 

of three state DOTs. The Colorado DOT, for example, 
has developed tools to adopt resiliency planning 
and to measure asset risk and resilience.

Going forward, MnDOT intends to use the syn-
thesis findings to help inform future risk analysis and 
plan for new federal climate programs, including the 
PROTECT program. PROTECT—Promoting Resilient 
Operations for Transformative, Efficient and Cost-
Saving Transportation— is a provision of the 2021 
Bipartisan Infrastructure Law. n

Learn more:
• Developing Transportation System Climate Resil-

ience Performance Measures (MnDOT, June 2022)
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The rapid evolution of digital technologies is offering state departments of 
transportation (DOTs) new opportunities to better collect and use data for proj-
ect and asset management, including the creation of digital as-builts (DABs).

DABs are digital records of the constructed condition of assets in an elec-
tronic format that can be shared, searched, and extracted for various uses. DABs 
are also durable—the information will be accessible over the life of the asset.

FHWA’s Every Day Counts (EDC) program hosted a workshop in June 2022 
that presented successful strategies from DOTs—including Minnesota’s—that 
are at various points in the process.

MnDOT aligned its DABs program to its asset management plan, resulting in 
a list of about 75 asset classes. MnDOT routinely requires contractors to collect 
DABs for 12 asset classes such as guardrails, culverts, and signs that are included 
in its Transportation Asset Management Plan.

The digital as-built formats range from spreadsheets with 2D latitude/lon-
gitude locations to 3D survey files, all of which conform to specific formats to 
enable them to be incorporated into statewide or regional asset tracking tools. 
MnDOT realized a 30 percent efficiency in data collection when using the asset 
tracking tools on design projects.

Other uses for MnDOT’s DAB data include One Call service call responses and 
an extreme flood vulnerability tool developed using bridge and culvert asset 
data and climate projections.

MnDOT also has a construction manager/general contractor (CM/GC) proj-
ect, the Elk River Freeway, which is piloting the use of digital delivery with DAB 
information. The project has a guaranteed maximum price of $130 million, and 
MnDOT reports documented savings of $15 million to date attributed primarily 

to use of 3D model-based project delivery combined with CM/GC contracting.
Other highlights from the EDC workshop:

• South Carolina maintains a searchable online inventory of as-built records that 
has 2,600 users and more than 700,000 searches per year. It contains as-built 
records dating back to the 1920s and 1930s. More than 2.5 million plan sheets 
are available online, including as-built plans.

• Florida uses digitally signed PDFs for construction contract documents; this 
laid the foundation for capturing as-builts in a digital PDF format.

• Colorado collects utility locations as part of an enhanced and standardized 
subsurface utility engineering workflow, which includes as-constructed utili-
ties. CDOT manages the 3D utility information for long-term reference as a 
digital as-built.

(Adapted from the FHWA Innovator, September/October 2022.)

INFORMATION SERVICES

Connected Autonomous Vehicles: 
Frequently Asked Questions (MnDOT, April 
2022)

Provides an interactive tool to learn more 
about connected autonomous vehicles.

Addressing Bicyclist Safety Through 
the Development of Crash Modification 
Factors for Bikeways (Texas A&M 
Transportation Institute, July 2022)

Indicates that installation of bikeway 
facilities can significantly improve safety for 
bicyclists.

Understanding and Using New Pedestrian 
and Bicycle Facilities (NHTSA, July 2022)

Provides information on new pedestrian 
and bicycle treatments and (1) the behavior 
and knowledge of pedestrians, bicyclists, and 
drivers traversing through, on, and around 
the new facilities, and (2) law enforcement 
activity around the facilities.

NCHRP Synthesis 591: Use of Safety 
Management Systems in Managing 
Highway Maintenance Worker Safety (TRB, 
July 2022)

Documents the state of the practice of 
safety management systems by DOTs.

Analysis of Intelligent Vehicle 
Technologies to Improve Vulnerable Road 
Users Safety at Signalized Intersections 
(National Center for Sustainable 
Transportation, July 2022)

Studies how intelligent vehicle tech-
nologies can improve vulnerable road users’ 
safety in different environments and condi-
tions at signalized intersections.

Mobility for the People: Evaluating Equity 
Requirements in Shared Micromobility 
Programs (National Institute for 
Transportation and Communities, July 2022)

Reviews equity requirements in 239 shared 
micromobility programs across the US.

NCHRP Synthesis 593: 3D Digital Models 
as Highway Construction Contract 
Documents (TRB, August 2022)

Details the current state of practice for 
delivering 3D digital models to highway con-
tractors and the use of these models as part 
of the legal construction contract document.

Developing Countermeasures to Decrease 
Pedestrian Deaths: Guidebook (University 
of Texas, Austin, August 2022)

Designed to enable practitioners at all 
levels of government to select the most cost-
effective pedestrian safety treatments for a 
wide variety of contexts.

America’s Rural Roads: Beautiful and 
Deadly (Governors Highway Safety 
Association, September 2022)

Explores the extent of the rural road safety 
problem, dives into the data to determine 
who dies in these crashes and why, and offers 
recommendations to make rural roads safer.

NCHRP Research Report 1007: Evaluation 
of Bonded Concrete Overlays on Asphalt 
Pavements (TRB, September 2022)

Documents bonded concrete overlays 
on asphalt practices through a literature 
review and agency survey and compares the 
results of current design methods with actual 
performance. 

Active Transportation Funding and 
Finance Toolkit (FHWA, 2022)

Highlights notable, innovative practices for 
paying for active transportation projects. n 

Search me
The Minnesota LTAP website features 
custom search engines to help you 
find information. You can search:

• LTAP & TTAP Centers
• State DOTs
• Transit agencies
• University transportation centers

Bookmark mnltap.umn.edu/
publications/library.

Other great resources are:
• LRRB’s site: lrrb.org
• MnDOT Library’s catalog:  

dot.state.mn.us/library n

THE SHELF
Minnesota LTAP partners with the MnDOT Library to operate a state-of-the-art service that can help you track down almost any resource from Minnesota or beyond. 
Questions? Contact Marilee Tuite, Minnesota LTAP librarian, 612-626-8753, ctslib@umn.edu.

Spreadsheet helps users estimate CIR curing time 
Cold in-place recycling (CIR) will now be more efficient thanks to a curing-prediction model and spreadsheet to reli-
ably estimate the process time. CIR is a cost-effective and environmentally friendly asphalt repaving method.

The research identified the factors that affect CIR pavement curing, including the types of materials used, the 
outside temperature, and the compacted density of the recycled asphalt. The new knowledge and spreadsheet will 
help optimize construction schedules and minimize traffic disruptions. n

Learn more:
• Evaluation of Curing Effects on Cold In-Place Recycling (CIR) (Apr. 2022, LRRB/MnDOT) n

National Center for Rural Road Safety: Go-to source for national training, resources
The National Center for Rural Road Safety is a pre-
mier center of excellence for training, resources, 
technical assistance, and education on rural road 
safety issues. Its mission is to equip rural communi-
ties to prevent all deaths and serious injuries on 
their roadways. It is funded by the Federal Highway 
Administration. 

The center maintains a comprehensive calen-
dar with events from a wide range of agencies, 
including webinars, conferences, and instructor-led 
trainings. You can subscribe to receive updates in a 
monthly email blast. You may also subscribe to the 

Safety Sidekick quarterly newsletter, which includes 
additional information and resources.  

The center’s resources web page has links to 
videos, fact sheets, and more. Center staff can also 
provide hands-on help or clarification on a technical 
topic. 

In addition, the center is home to the Road 
Safety Champion Program. This national certificate 
program is a “Roadway Safety 101” course for prac-
titioners in transportation, public health, and law 
enforcement who do not have deep road safety 
knowledge. The program includes a series of courses 

in seven core safety topics. An additional five to 
seven courses correspond with career pathways in 
maintenance and construction, planning and engi-
neering, public health, or law enforcement. n

Learn more:
• National Center for Rural Road Safety:  

ruralsafetycenter.org
• Questions? Email info@ruralsafetycenter.org 

Every Day Counts is the FHWA’s initiative to advance 
a culture of innovation in the transportation com-
munity in partnership with public and private 
stakeholders.

Digital records aid data collection and asset management
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Writing that Works! Communications 
Skills for Construction 
(1 RS Maintenance, Leadership, and Civil 
Engineering Tech Level I credit) LTAP
Dec. 5, Shoreview

Electrical and Other Main Hazards in 
Roadway Construction 
Dec. 6, virtual through GoToMeeting

Culvert Installation, Maintenance, and 
Inspection   
(1 RS Maintenance credit) LTAP
Dec. 7, St. Cloud
Dec. 13, Mankato
Dec. 14, virtual through Zoom

Welding Workshop for Highway 
Structures 
Jan. 5–6, virtual

Minnesota’s Best Practices for Traffic Sign
Maintenance and Management   
(1 RS Maintenance credit) LTAP
Jan. 12, virtual through Zoom

Work-Zone Traffic Control Seminar   
(0.5 RS Maintenance credit) LTAP
Jan. 18, St. Cloud 
Jan. 23, Rochester 
Jan. 26, Duluth 

Jan. 30, Rosemount 
Feb. 2, Detroit Lakes 
Feb. 6. Shoreview 
Feb. 13, St. Cloud 
Feb. 16, Shoreview 

Introduction to Civil 3D Practical 
Application
(20 PDHs and 2 CEUs) LTAP 
Feb. 14 – Apr. 28

ATSSA Northland Chapter “How To”  
(0.5 RS Maintenance credit) LTAP 
March 13–15, Fargo 

Extending Pavement Life through 
Pavement Preservation Techniques, 
Strategies, and Preventative 
Maintenance 
(1 RS Maintenance credit) LTAP
March 14, Brainerd
March 22, Mankato
March 28, virtual

Pavement Preservation for HMA 
Pavements: Crack Sealing, Chip Sealing, 
and Micro Surfacing 
(1 RS Maintenance credit) LTAP
April 5, Bemidji
April 11, Willmar
April 18, Rochester

Transitioning into Leadership: Essential 
Skills for Supervision 
(1 RS Leadership credit) LTAP
May 4, virtual

Minnesota Roadway Maintenance 
Training and Demo Day  
(1 RS Maintenance credit) LTAP
May 25, Mankato 

Gravel Road Maintenance and Design  
(1 RS Maintenance credit) LTAP
Spring

Introduction to Land Surveying and 
Mapping 
(1 RS Civil Engineering Tech Level I credit) 
LTAP
Spring

Management Operations and 
Maintenance Fundamentals 
(1 RS Leadership credit) LTAP
Spring (virtual)

TRAINING
Calendar

LTAP training
LTAP training is marked with an LTAP. Check mnltap.umn.edu for details 
and to register. To be added to our mailing list, email mnltap@umn.edu or 
call 612-625-1813. 

Roads Scholar Program
You can earn credits in Minnesota LTAP’s three Roads Scholar (RS) cer-
tificate programs by completing LTAP and other cosponsored training. 
Certificates focus on maintenance operations, leadership and supervision, 
and civil engineering technician skills. To learn more or enroll, visit  
mnltap.umn.edu/roadsscholar. 

Minnesota LTAP has developed a new online course: Communicating with the 
Public for Field Staff. The free course provides an introduction and best practices 
for public agency field staff interacting with public stakeholders in a variety of 
contexts. 

Public agency field staff may have straightforward information exchanges to 
more complex interactions that require additional research and follow-up. The 
course addresses proper conduct when approached for media inquiries, off-duty 
communications, and a subset of public interactions that involve residents and 
property owners who are concerned, agitated, or potentially aggressive. The 
course emphasizes staff responsibilities, behavior, safety, and wellbeing. 

The six-module course covers the following topics:
• Introduction to representing a public agency
• Common scenarios
• Field interactions: simple inquiries
• Field interactions: complex situations
• Avoiding physical confrontation
• Conclusion and key takeaways

The intended course audience is public agency staff, including permanent, 
seasonal, and temporary maintenance personnel, technicians, and utility staff. 

Students will earn 0.5 credit in MnLTAP’s Roads Scholar Program Maintenance 
Certificate and 1.0 credit in the Civil Engineering Tech Level I Certificate. n

CTAP training to get a facelift
The Circuit Training and Assistance Program—the mobile arm of Minnesota 
LTAP—is undergoing a facelift after the recent retirement of our longtime 
trainer, Kathy Schaefer. During this transition, CTAP training is not available for 
scheduling, but other resources can help meet your needs. 

CTAP is being retooled and enhanced to better serve local agencies by 
expanding on-site training opportunities across the state. We apologize for the 
inconvenience, and we hope you’ll take advantage of our new offerings when 
they launch in 2023!

In the meantime, please check out our online training resources or see our 
calendar of upcoming events to help meet your training needs. n

30 years of LTAP
CTAP mobile training first hit the road in 1994. It 
was phased out this year, and mobile training will 
be incorporated into MnLTAP’s course offerings in 
2023. 

De-escalation tips
The US Cybersecurity and Infrastructure Security Agency offers these tips:

Tone:    Speak calmly to demonstrate empathy.
Volume:   Monitor your volume and avoid raising your voice.
Rate of Speech:   Slower can be more soothing.
Inflection:   Be aware of emphasizing words or syllables as that  
   can negatively affect the situation.

Instead Of:   Say...
“Calm down.”   “I can see that you are upset...”
“I can’t help you.”  “I want to help, what can I do?”
“I know how you feel.”  “I understand that you feel...”
“Come with me.”  “May I speak with you?” 

Learn more: cisa.gov/de-escalation-series

Training opportunities for tribal nations
MnLTAP is making funding available for Minnesota public works personnel who 
are members of a tribal nation or who work for a tribal nation.

This funding covers registration fees for Minnesota LTAP-hosted workshops, 
events, and online courses. Registration fees include materials and most often 
refreshments and lunch. Participants are responsible for their own travel and 
miscellaneous expenses.

Funding is limited and ends in June 2023. To register for an activity, please 
contact Katherine Stanley at sell0146@umn.edu or 612-626-1023. n

New online course: Communicating with the Public for Field Staff

Mark your calendars: 

Minnesota Roadway Maintenance Training and 
Demo Day
May 25, Mankato


