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Tools help expand the transportation workforce

Local transportation agencies in Minnesota are facing a growing workforce shortage. In a recent project, Minnesota 
LTAP led the creation of tools to help expand the transportation workforce and fill open positions—today and tomor-
row. The tools take a two-pronged approach: One set helps local agencies attract and retain workers in the short term, 

CTS director shares vision 
for training, technical 
assistance

Kyle Shelton became the 
director of the Center 
for Transportation 
(CTS) on August 2. He 
previously was the 
deputy director of the 
Kinder Institute for 
Urban Research at Rice 
University in Houston, a 
multidisciplinary think-
and-do tank focused on 
translating academic 

research into on-the-ground improvements in urban 
communities. As CTS director, Shelton will bring his 
expertise to the Minnesota LTAP Steering Committee. 
Below, he shares his goals for training and technical 
assistance.

The COVID-19 pandemic has disrupted innu-
merable systems and customs over the past two 
years. Changes to commuting patterns and other 
daily travel choices by Minnesotans, for example, 
are pushing public agencies to evaluate their 
systems and think strategically about how they 
deploy resources in the future. 

Further, the pandemic has led to a shake-up in 
how agencies recruit and retain workers, how and 
for what they train them, and how they can stay 
abreast of the most cutting-edge technologies 
and innovations to provide a high-level of service. 
Timely, pertinent training and technical assistance 

Director continued on page 8

Tools continued on page 4

New rules for CDL applications: How can 
drivers and organizations prepare?

On February 7, 2022, the federal government will 
implement new training requirements for com-
mercial driver’s licenses (CDLs). These requirements 
will standardize but also complicate the licensing 
process. Any organization that relies on CDL drivers 
should begin preparing early. 

Background on the new rules
Historically, CDL training has not had consis-
tent standards. The new regulations are part 
of an initiative from the Federal Motor Carrier 
Safety Administration (FMCSA) to standardize 
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The Minnesota Local Technical Assistance Program is part 
of the Federal Highway Administration’s Local Technical 
Assistance Program (LTAP). LTAP is a nationwide effort 
designed to foster and improve information exchange 
among local practitioners and state and national trans-
portation agencies. Minnesota LTAP is administered by 
the Center for Transportation Studies at the University 
of Minnesota, and cosponsored by the Minnesota Local 
Road Research Board and the Minnesota Department of 
Transportation. 

The University of Minnesota is committed to the policy that 
all persons shall have equal access to its programs, facili-
ties, and employment without regard to race, color, creed, 
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INNOVATIONS INNOVATIONS

Submit your ideas for the 2022 Mousetrap 
competition!
We want to hear about your agency's creative solutions! Submissions 
are welcome at any time. To enter, just submit an entry form by May 15, 
2022. You're also encouraged (but not required) to submit photos and 
short video clips showcasing your project along with your entry form. 
Contact Katherine Stanley at sell0146@umn.edu or 612-626-1023. n

Schweitzer Mountain Road in the Independent 
Highway District (IHD), Idaho, gets anywhere from 
100 to 300 inches of snow annually. Maintenance 
crews plow the road multiple times per day, which 
results in the scraping away of pavement markings. 
The reduction in visibility presented a safety hazard 
for drivers and for snowplow teams trying to get up 
and down the well-traveled route to the local ski 
area. 

“The road is one curve to the next and snowplow 
trucks tend to drive in a straight line. We needed a 

solution to keep the trucks on the road and not in 
the drop-offs,” says Mel Bailey with the IHD.

The IHD developed the Recessed Lane Indicator. 
The process involves making indentations or divots 
along the roadway’s centerline using metal plates 
and then covering them with thermoplastic mark-
ings that can remain visible for up to 10 years. 

“We looked at other options that included the 
use of delineators, but they were troublesome for 
snow removal. And we considered recessed striping 
the road, but the cost was too high, and it would 
only hold up for five years,” Bailey says. 

According to the IHD, the Recessed Lane 
Indicator works better, holds up better, and costs 
less. “Everyone was especially happy about this 
because it did not change the bid price for paving 
contracts, which was surprising,” Bailey says. 

The IHD is composed of four people and has a 
small budget. The biggest challenge with the inno-
vative solution was working with the thermoplastic. 
According to Bailey, “It has to be heated with a torch 

or flame, but there’s a fine line between burning 
the material and melting it to get it to stick to the 
pavement properly. That’s a skillset that is gained by 
doing the job. It doesn’t take too long for someone 
to learn the skill. When heated partially, the sur-
face should look like a toasted marshmallow over a 
campfire.” 

The IHD’s advice to agencies hesitant to step out-
side the box to solve problems: “Nothing ventured 
is nothing gained. Listen to the workers in the field. 
Ideas start from the ground up. Don’t be afraid to try 
something different than what you’ve done before,” 
Bailey says. 

The project received the 2021 Mousetrap Pioneer 
Award from the Federal Highway Administration 
(FHWA) Center for Local Aid Support. 

(Reprinted from the 2021 FHWA Build a Better 
Mousetrap booklet.) n

Learn more:
• Julie Bishop, 202-255-8121, ihdclerk@gmail.com

In Penn Township, Pennsylvania, snow fencing is 
used to cut down on blowing and drifting snow on 
high-traffic roads. It increases safety and prevents 
snow from accumulating in areas with tall grass, 
corn stalks, or fodder. However, putting fencing up 
and taking it down manually—as well as rolling it 
tightly—was inefficient and strenuous for the town-
ship’s public works crew. 

To help make the process easier, the crew created 
a snow fence winder by adding a hydraulic valve, 
hoses, universal joints, and controls to the frame-
work of an old stone pan from the back of a dump 

truck. Once rolled up, the snow fencing could be 
removed easily from the winder shaft and moved to 
storage. The total cost, not including labor, was $520. 

The project received a 2021 Mousetrap Pioneer 
Award honorable mention from the FHWA Center for 
Local Aid Support. 

(Reprinted from the 2021 FHWA Build a Better 
Mousetrap booklet.) n

Learn more:
• Daryl Lefever, 717-665-4508, publicworks 

@penntwplanco.org

Recessed lane indicator holds up better and costs less
Winter maintenance is a matter of effective prioritizing: Workers, money, and 
time are not unlimited, and roads need to be cleared no matter what. A pilot 
project in Regina, Saskatchewan, tested different forms of wind barrier programs 
to see if they could be used to streamline the maintenance process.

The City of Regina services around 1,100 km of road network during winter 
and spends $8.5 to $9 million on winter maintenance per year. Clearing out 
wind-blown snow and ice is a major task for winter crews, especially in the 
newer subdivisions and outer city roads.  

Neeraj Saroj, senior engineer with the city, said that using wind barrier pro-
grams to address this drifting problem might be an effective way of saving time 
and money. He presented this idea during the 2021 American Public Works 
Association (APWA) Snow and Ice Conference. 

The city, Saroj said, had been using a snow fence program that included 
wooden fence posts and plastic fencing. This strategy had drawbacks; to start 
off, snow fences must be installed before the ground freezes, which means 
mid-winter adjustments are hard to make. Snow fences also require repairs and 
maintenance throughout the winter, post-season removal, and expensive post-
season repairs, replacement, and inventory management. 

The city had around 30,000 feet of snow fence. “It was quite a cumbersome 
and expensive winter activity,” Saroj noted—not as expensive as snowplowing 
or ice control, but still an opportunity to streamline costs. 

As an alternative to snow fences, the city began experimenting with snow 
ridges—a wind barrier strategy that involves mounding snow into a series of 
ridges meant to block wind and force blown snow to drop to the ground before 
it reaches the road. A dedicated crew was put together to build and maintain 
the ridges, and the city conducted a pilot study to compare the effectiveness of 
snow ridges to snow fences. 

Some advantages to snow ridges began to emerge. For one, they require no 
materials beyond the plow equipment used to push them into shape, nor are 
there removal or storage costs. They can be mounded higher if there are unex-
pectedly deep drifts, Saroj noted, whereas snow fences simply get overwhelmed 
at a certain point.  

The 30,000 feet of snow ridges also ended up costing less than an equal 
amount of snow fence—about $7,794 for the whole season. If the city needed 
to return to the snow fence program, the initial materials cost would be a one-
time expense of around $100,000, with an additional $75,000 per year for labor, 
materials replacements, and storage and inventory management.

There are some downsides to snow ridges, Saroj noted. They can’t be built 
until after the first snowstorm, for instance, and they require ongoing mainte-
nance throughout the winter. 

Neither snow ridges nor snow fences can serve as a complete replacement 
for mechanical snow removal, he added. Though more expensive, snowplowing 
is a necessity, especially in heavy wind and snow conditions. 

Overall, the best winter maintenance strategy might be a combination of 
methods, Saroj said. In addition to plowing, snow fences, and snow ridges, he 
brought up living snow fences—strategic trees or shrubs meant to serve as a 
wind block—as well as the idea of outsourcing snow fence programs to contrac-
tors. Both have their pros and cons; living snow fences are low maintenance but 
require landowner commitment, and the cost-effectiveness of outsourcing snow 
fences depends on the contractor. 

Moving forward, Saroj said, the city plans to do more research into snow 
ridges and expand the pilot study, if possible. n

—Sophie Koch, MnLTAP freelancer

Learn more:
• 2021 APWA Snow and Ice Conference: https://snow.apwa.net  

Streamlining winter maintenance costs with wind barrier programs

Could solar panels on snow fences, sound barriers provide renewable energy?
Could snow fences and sound barriers along highways provide clean energy? A 
MnDOT-funded study investigated how to use them on Minnesota highways to 
harvest clean, cost-effective power.

“We’ve seen some applications of solar panels on noise walls—primarily 
in European countries—but the addition of solar panels to snow fences is an 
entirely new concept,” says Dan Gullickson, supervisor of MnDOT’s Blowing Snow 
Control Shared Services Program, who oversaw the research.

For the project, researchers led by Mijia Yang of North Dakota State University 
explored many unknowns, such as: Is it possible to engineer these structures 
without disrupting their functionality? What are the life-cycle costs of installing 
and maintaining solar? How much energy could they generate, and could sys-
tems connect with existing power grids?

The research team began with a detailed survey to the general public, farm-
ers, and utility companies to determine their acceptance of the concept. They 
found that about 90 percent of general-public respondents supported the idea 
of using solar panels on noise barriers along highways. Only about half of them, 
however, indicated they would support this project if using solar panels would 
result in less noise reduction.

Through extensive lab and field experiments and numerical simulations, the 
researchers developed an integrated solar noise-barrier and snow-fence system. 

They verified that the prototype system can be connected to power grids. 
The team then studied the proposed system for its effects on noise reduction, 

glaring, crash impact and crash responses, and other factors. Some highlights:
• The system would slightly reduce the noise reduction level (by 2%).
• It would have a minimum glaring period (373 minutes a year) when travelers 

may feel a temporary influence on their driving if they are without protection 
such as sunglasses. 

• Solar panel fragments from low- and high-velocity collisions moved at a 
slow speed and in different sizes (typically 1/10 of the original structure), and 
would not pose safety challenges to travelers.  
Based on the developed system, and including the cost of materials, con-

struction, and maintenance, the research team created a cost-benefit model to 
analyze possible implementation scenarios. The model allows users to apply the 
solar panel system to an existing noise barrier or snow fence or to new construc-
tion. Different times to the breakeven point are calculated. 

According to the final report, most solar highway systems can reach a full 
profit model in 10 to 12 years, with the potential to shorten the payback period 
through a power purchase agreement. Considering that the useful life-cycle 
service of highway accessory structures is typically 25 to 30 years, this creates a 
profitable period of at least 15 to 20 years, the team says. n

Learn more:
• Harnessing Solar Energy through Noise Barriers and Structural Snow Fencing 

(MnDOT, July 2021) 

In 2019, MnDOT
implemented more than 

135 MILES
OF NOISE BARRIERS AND 

10 MILES
OF SNOW FENCES. 

These installations cost more than   

 $200 MILLION.

Lightening workers’ loads with tailgate lift system
Raising and lowering heavy truck tailgates were essential daily duties for many 
employees in the Town of Ghent, New York, Highway Department. Crews 
there created a lift system to help workers regardless of their individual size or 
strength. Using strategically placed tension cables, the Truck Tailgate Lift System 
drastically reduces the amount of force needed for one person to operate a tail-
gate. It also increases safety and enhances workforce efficiency.

Benjamin Perry purchased the tailgate lift system from a tractor supply 
store. “One thing I have made it a point [to do] in my career as the highway 

superintendent is to listen to the crew, get feedback, brainstorm, and then put 
things into motion to make things easier for everyone.”

The kit comes with two spring systems. “You will have to modify cable length 
to fit your unit,” Perry says. “Be sure you have a hardware store do the crimp-
ing—unless you have the proper tool to crimp the cable to ensure it is secured 
properly.” 

The project received a 2021 Mousetrap Innovative Project Award honorable 
mention from the FHWA Center for Local Aid Support. 

(Reprinted from the 2021 FHWA Build a Better Mousetrap booklet.) n

Learn more:
• Benjamin Perry, 518-392-2651, ghenthwy@fairpoint.net

A prototype of the solar panel system

Snow fence winder promotes safety—and easier storage

The lift system makes it possible to operate a tailgate with one hand.
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training in an effort to reduce crashes, injuries, and 
fatalities involving large trucks and buses. 

The requirements—known as the “Entry-Level 
Driver Training” (ELDT) regulations—will go into 
effect February 7, 2022. In short, they require that all 
CDL applicants prove that they’ve followed federally 
approved training curriculum provided by a federally 
approved instructor. This includes:

• Applicants obtaining a Class A or Class B CDL for 
the first time.

• Applicants upgrading from a Class B to a Class A 
CDL.

• Applicants obtaining a school bus, passenger, or 
hazardous materials endorsement. 
The ELDT curriculum includes a theory compo-

nent and a behind-the-wheel component, and it 
must be completed in addition to obtaining the 
Commercial Learner’s Permit and passing the CDL 
Skills Test. Instructors who have been approved by 
the FMCSA will be placed on a national database—
called the Training Provider Registry (TPR)—which 
will go live in February when the rule goes into 
effect. 

The ELDT regulations do not apply retroactively, 
and drivers already holding CDLs prior to the dead-
line will be grandfathered into the program. 

How will this affect the industry?
Organizations that rely on CDL drivers may have to 
reevaluate their training strategies after the imple-
mentation of the ELDT regulations.

One factor in this is an ongoing shortage of CDL 
drivers, which, according to a report from the Clear 
Roads research program, is driven in part by genera-
tional differences, upcoming retirements, emerging 

technologies, and knowledge and skill gaps. 
“It’s a big deal across the board,” says Rick 

Shomion, maintenance training coordinator with 
MnDOT. “Not only for truckers but also for CDL hold-
ers in industry as well as government—everyone is 
struggling to get people.”

Cost is also a factor. Shomion estimates that the 
cost of obtaining a CDL after the rule change might 
range from $3,000 to $7,000 for an individual, and he 
says that he doesn’t see the average person paying 
that fee just to be available for hire. 

“I see it more where the companies and busi-
nesses are going to have to hire these people on and 
pay for the training to get their license,” Shomion 
says. 

How can individuals and organizations 
prepare?
In the short term, drivers who already have plans to 
obtain or upgrade their CDLs may want to consider 
doing so before the February 7 deadline so that they 
can be grandfathered into the program. In the long 
term, once the deadline is past, individuals and orga-
nizations will have to consider how they will find a 
federally approved trainer. 

The TPR, once live, will provide a list of all instruc-
tors who have been approved to administer the 
ELDT. For organizations wanting to have an in-house 
training program, the FMCSA has also provided 
information on how to qualify and register an 
instructor to the registry. MnDOT, Shomion says, 
already plans on doing this.

To meet the FMCSA’s curriculum standards, the 
Clear Roads research program has also been design-
ing a set of materials that member states can use 
for training. The materials will include PowerPoints, 
course guides, exams, videos, and eLearning and will 

meet the FMCSA’s standards for both the theory and 
behind-the-wheel components of the ELDT training. 
A final update webinar was held for the project on 
September 27, and Clear Roads intends to release 
the materials before the February 7 deadline. 

Minnesota LTAP will continue to monitor the situ-
ation and provide updates and training opportuni-
ties as they become available. n

—Sophie Koch, MnLTAP freelancer

Learn more:
• FMCSA initiative: fmcsa.dot.gov/mission/policy 

/map-21-moving-ahead-progress-21st-century 
-act

• ELDT regulations: fmcsa.dot.gov/registration 
/commercial-drivers-license/entry-level-driver 
-training-eldt

• CDL Skills Test: fmcsa.dot.gov/registration 
/commercial-drivers-license/how-do-i-get 
-commercial-drivers-license

• Training Provider Registry: tpr.fmcsa.dot.gov
• clearroads.org

WORKFORCEWORKFORCE
Report offers ideas to recruit, retain highway maintenance workers

while another set helps agencies promote career 
opportunities to students and feed the longer-term 
worker pipeline. The project was sponsored by the 
Minnesota Local Road Research Board (LRRB).

“Many local public works agencies have an 
approved construction program and constituents 
knocking on the door demanding improvements, 
but they don’t have enough qualified staff to deliver 
the work,” says Stephanie Malinoff, MnLTAP director 
and the project’s principal investigator. “Positions 
can remain open for a long time and sometimes 
are never filled. Frustration builds, agencies remain 
understaffed, and maintenance and construction 
projects get delayed—none of which are ideal 
conditions.” 

The project was guided by a technical advisory 
panel of experienced transportation professionals 
representing local agencies and private firms from 
around the state, as well as workforce leaders and 
technical school representatives. 

“The workforce is changing rapidly across all 
industries,” says Chris Byrd, county engineer in 
Benton County and the project’s technical liaison. 
“Those of us in the transportation industry can see 
a great need for skilled workers in the future. We 
have some big challenges ahead of us to address 
our aging and deteriorating road and bridge infra-
structure. With the advent of electric and automated 

motor vehicles, the transportation industry hasn’t 
seen changes this exciting since Henry Ford 
mass-produced the Model T. The Expanding the 
Transportation Workforce project has created and 
identified tools that transportation industry profes-
sionals can use to excite and inspire individuals to 
work in our industry.”

Tools to meet short-term needs 
Recruitment Toolkit for Local Agencies. This 

nine-page toolkit includes best practices and 
resources such as sample job descriptions and 
job postings; social media, targeted advertising, 
and other strategies; and Minnesota employment 
services.

Training Roadmap for Civil Engineering 
Technicians. This tool is a spreadsheet that supervi-
sors and employees can use to identify and plan 
training needed for civil engineering technician 
positions, which are a particular need for many local 
agencies. Users can download the spreadsheet and 
fill it in electronically or print it out and write in their 
updates. The roadmap’s flexible design allows users 
to adapt to the unique needs of both the agency 
and the employee.

Agencies can use the tool to plan training for 
new hires. “The benefit to this approach is that local 
agencies can broaden the applicant pool, as the 
necessary training to work as a civil technician will 
be provided once hired,” Malinoff says. Agencies 
can also use the tool to prepare current staff for 
advancement, identifying skillsets and training 
needed for succession planning and other specific 
responsibilities. 

Employees also benefit from the roadmap. Staff 
with different backgrounds, experiences, and edu-
cational levels can identify what’s necessary to meet 

their goals and chart a path for career growth—a 
major factor for retaining skilled workers, particularly 
those from younger generations.

The roadmap has links to training options from 
a wide range of providers. Users can customize the 
tool by adding other courses, trainings, certifications, 
and categories. An accompanying 10-page user 
guide includes tips for supervisors and employees, 
key factors for successful on-the-job training, and 
case studies with local agency success stories. 

Tools to grow the workforce pipeline
Community Outreach and Communication 

Guide. This eight-page guide will help local agen-
cies raise awareness in their communities about 
transportation careers. It includes tools, tips, and 
strategies to plan and manage outreach activities 
and communicate with students. An accompanying 
product is a spreadsheet with activities that agencies 
can use to spark interest when they meet with K-12 
students.

Local Agency Careers in Minnesota. This is a 
12-page brochure that local agencies can use to 
introduce students to transportation careers. Agency 
personnel may hand out the brochure at high school 
presentations or during career fairs at the shop or 
office, for example. n

Learn more:
• The tools plus links to other resources:  

mnltap.umn.edu/workforce
• Supplementary materials on the LRRB’s “Careers in 

Civil Engineering” website:  
becomeacivilengineer.com

WANT TO PARTICIPATE? 
Minnesota LTAP is interested in coordinating outreach activities to introduce youth to careers in local 
agency transportation departments. If you are interested in participating, please email Katherine 
Stanley at sell0146@umn.edu.

Tools from page 1

A recent project from the Clear Roads research pro-
gram investigated the challenges for recruiting and 
retaining highway maintenance workers. It identified 
factors that explain why some employees pursue 
a position with a DOT, why some employees leave, 
and why some remain with an agency over time. 

Researchers identified innovative but practical 
ways for agencies to build and keep a highly pro-
ficient, diverse, productive, versatile, and commit-
ted roadway maintenance workforce. A final report 
includes 13 case studies from agencies throughout 
the country. Some excerpts follow.

Recruitment: military veterans, recently 
released inmates
Skilled and trained job seekers can be found by 
looking to groups such as military veterans. Veterans 
already have many transferable job skills and values 
that can stand out in road maintenance careers, 
including construction and maintenance experience, 
respect for camaraderie, and leadership skills.

Ohio DOT (ODOT) created a successful Helmets 
to Hardhats apprenticeship program that offers paid 
training and reimbursements and the ability to use 
ODOT equipment to obtain a commercial driver’s 
license (CDL). Upon completion of the program, 
employees are eligible to apply for full-time highway 
technician positions.

Partnerships with departments of corrections 
(DOCs) can provide job skills and career pathway 
opportunities to recently released inmates. Some 
state agencies have partnered with state DOCs to 
address workforce shortages and create education 
programs to train DOC inmates nearing release on 
the necessary skills needed for road maintenance 
positions.

The City of Fishers, Indiana, created the Re-entry 
Initiative through a Structured Employment (RISE) 
program. This 12-month program provides indi-
viduals with on-the-job experience with the city’s 
department of public works as well as monthly 
training opportunities on both job-related skills and 
soft skills, which include financial management and 

other life skills. Participants are also offered opportu-
nities to complete CDL training.

North Dakota worked to make inmates on work 
release eligible for state jobs. The first step included 
removing questions on job applications that asked 
about former convictions or felonies. This way, an 
applicant’s past cannot influence the hiring process. 
And when conducting a background check, the 
state cannot disqualify an applicant based on prior 
convictions.

Successful retention strategies: incentives, 
leadership programs
Emphasizing benefits and incentives offered to 
workers can improve employee retention. 

In addition to a competitive benefits package, 
Maine DOT offers its winter maintenance employees 
an incentive that allows plow drivers to earn up to 
an additional $100 a week. The incentive provides 
additional pay for each week a winter maintenance 
worker is available to plow. The workers receive this 
pay at the end of the winter season. If they leave the 
DOT before season end, they receive no allowance. 
This has created an incentive for workers to remain 
on through the entire winter season when it is criti-
cal for the DOT to keep skilled staff. 

Maine DOT also allows employees to use its 
equipment to train and test for a CDL. It will pay for 
workers to take their CDL exam and the licensing 
requirements one time. An additional benefit is a 
boot allowance of $150/year.

Many agencies have created career progression 
and leadership programs to help retain employees, 
reward and support career development, and cre-
ate a consistent knowledge base and skillset across 
agencies. The Idaho Transportation Department 
initiated a horizontal career paths program about 
six years ago. The program revised how employees 
receive pay raises, with a goal of retaining employ-
ees while ensuring that everyone has the same 
knowledge base and skillset.

Recruitment and retention: the next generation
Successful recruitment strategies to attract millenni-
als included maintaining an online presence, using 
social media, and establishing partnerships with 
colleges to reach pre-career students both digitally 
and through face-to-face visits. The importance of 
internships targeting both high school and college 
students was also highlighted as an effective mecha-
nism for attracting future applicants.

CDL from page 1

What’s behind the transportation workforce shortage—and what 
can local agencies do about it? 

A University of Minnesota study identified causes of the growing workforce 
shortage in the transportation industry and recommended strategies public 
agencies can use to attract and retain staff. 

According to the study, shifting demographics are a major reason for the 
workforce shortage. The US labor force is aging rapidly and baby boomers are 
retiring. The labor force is also becoming more diverse, and immigration remains 
a key driver of population growth. 

In addition, younger generations are bringing different values to the job, with 
many concerned more about career advancement and less about long-term 
commitment. Jobs in rural areas—which have older and less diverse popula-
tions—tend to be harder to fill than those in urban areas.

Noting that challenges will differ across the state, the research team devel-
oped recommendations for public transportation agencies:

• Accentuate the positives. Make sure that hiring managers know the benefits 
of working in public agencies so they can relay them to applicants.

• Describe jobs realistically. If long days and overtime are part of the job, say so 
upfront so employees know what they’re agreeing to.

• Cut red tape. When possible, make exceptions for hiring, promotion, and 
compensation.

• Offer mentorships. Provide opportunities for employees to learn from each 
other, with the expectation that these could lead to job promotion.

• Plan for succession. Fill vacancies quickly and don’t rely on existing staff to 
absorb more work.

• Document workplace practices. Invest in knowledge management systems 
so that key informa tion doesn’t leave when employees retire.

• Increase awareness. Create a marketing strategy that exposes younger 
people to the transportation industry and helps them visualize a career path.
Researchers also say organizations should focus on career mobility and 

paths for advancement—and, given pandemic impacts, take a strategic and 
flexible approach to planning for recruitment, retention, and development of 
employees. 

The study was sponsored by the Minnesota LRRB. The lead researcher was 
Professor Kenneth Bartlett of the U’s Department of Organizational Leadership, 
Policy, and Development. n

Learn more:
• Workforce Planning and Human Resource Development Strategies for Minne-

sota's Public Transportation Agencies (LRRB/MnDOT, March 2021)

February 17 webinar looks at workforce issues
Please join MnLTAP for a webinar on February 17 to hear more about the 
workforce research from Professor Kenneth Bartlett (see above) and learn how 
you might use the findings and recommendations at your agency. 

We’ll also discuss the “Expanding the Transportation Workforce” materials (see 
page 1) and have time for participants to share ideas and needs related to 
workforce issues.

The webinar is intended for HR staff and public works supervisors responsible 
for hiring at local government agencies. The webinar will take place from 9:00 
to 10:00 a.m. CST. For more information, see mnltap.umn.edu. n

Recruitment continued on page 6
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INFORMATION SERVICES

Continued Monitoring of Stormwater 
Effluents from Filter Media in Two 
Bioslope Sites (MnDOT, June 2021)

Extended the monitoring of soil moisture 
changes and infiltration water quality of bio-
filters for two years.

Analysis of Aramid Synthetic Fibers in 
Asphalt Mixes on Local Roads (Ohio DOT, 
June 2021)

Summarizes the results of a research 
project that was conducted to evaluate the 
cracking resistance of aramid fiber-reinforced 
asphalt mixes used for resurfacing applica-
tions on local roads and compare it to that of 
polymer-modified asphalt mixes.

Green Waves, Machine Learning, and 
Predictive Analytics: Making Streets 
Better for People on Bikes (University of 
Oregon, June 2021)

Describes the FastTrack app that allows 
cyclists to passively communicate with traffic 
signals along a busy bike corridor in Eugene, 
Oregon. Researchers hope to make this app 
available in other cities.

Evaluation of Factors Influencing 
Roundabout Performance (Georgia DOT, 
June 2021)

Studies the potential impacts of various 
geometric and operational parameters on 
gap-acceptance behavior for approaches to 
roundabouts in the metro-Atlanta area.

Driving FoRRRwD: Tools for Reducing 
Rural Roadway Departures (FHWA 
Innovator, July 2021)

Describes new tools promoted by 
FHWA Focus on Reducing Rural Roadway 
Departures.

COVID-19 Impacts on Speed and Safety for 
Minnesota Roads and Work Zones (MnDOT/
Local Road Research Board, August 2021)

Quantifies reductions in volume and dif-
ferences in travel speeds across Minnesota 
along regular roads and within two work 
zones before and during the novel COVID-19 
pandemic; includes a review of total crashes 
and a survey of law enforcement opinions.

Safety Effects of Roundabout Conversions 
in Carmel, Indiana, the Roundabout City 
(Insurance Institute for Highway Safety, August 
2021)

Looks at crash rates before and after 64 
conventional intersections were converted to 
roundabouts in Carmel, IN.

NCHRP Research Report 988: Rural 
Transportation Issues: Research Roadmap 
(Transportation Research Board, September 
2021)

Helps inform policy-driven investment 
decisions at public agencies.

Collection of Data with Unmanned Aerial 
Systems (UAS) for Bridge Inspection and 
Construction Inspection (FHWA, September 
2021)

Documents research undertaken to 
explore the use of unmanned aerial systems 
(UAS) to support bridge inspection.

NCHRP Synthesis 565: Maintenance 
and Surface Preparation Activities Prior 
to Pavement Preservation Treatments 
(Transportation Research Board, October 2021)

Documents the types of maintenance and 
surface preparation activities performed by 
departments of transportation before pave-
ment preservation treatments are applied. 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

TECHNOLOGY
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.

Report gives guidance for after-market cameras in winter maintenance vehicles 
A report from the Clear Roads research program provides guidance to transportation agencies seeking to begin 
using or expand current use of aftermarket cameras installed on winter maintenance vehicles. Key recommenda-
tions address camera location and positioning, in-cab display capabilities, use of camera washer systems and heated 
lenses, and considerations for transmitting images or real-time video. Download the report at clearroads.org. n

As a tool for city maintenance operations, 
unmanned aerial systems (UAS), or drones, have 
unexplored potential. The City of Fridley, Minnesota, 
integrated a drone into its public works department 
and has been exploring the possibilities, constraints, 
and operation requirements of this new technology. 

Fridley’s drone
Fridley’s public works department bought its 
drone—a Mavic Pro 2 Zoom—in 2019 after hiring 
Nick Ousky, an engineering technician and licensed 
drone pilot. 

The drone came pre-equipped with a waypoint 
navigation system that could be used to send it 
on autonomous mapping missions, and Ousky 
downloaded a free, open-source program called 
OpenDroneMap to process the photos, videos, and 
GPS data gathered during flights.

“This opened several possibilities for us to 
enhance and expand our public works operations,” 

says Jon Lennander, Fridley assistant city engineer. 
The department’s biggest use for the drone thus 

far has been conducting topographic surveys of cur-
rent or future construction sites. Drone surveys can 
generate 2D or 3D maps that serve as a jumping-off 
point for preliminary design, and they can also col-
lect quick information on more temporary construc-
tion features.

“We think that this is pretty viable for stockpiles 
for measuring quantities,” Ousky says.

 Though less accurate than a ground survey, 
drone surveys are generally faster and collect more 
information, Lennander says, which increases the 
precision of stockpile volume calculation.

Drone pilot requirements
Operating a drone is a little more complicated than 
simply buying it and sending it out for a flight, 
Lennander says. The City of Fridley had to draft 
drone use policies for both the department and 
the city as a whole. In Minnesota, drones have to 
be registered with both the Minnesota Department 
of Transportation and the Federal Aviation 
Administration.  

Drone operators also need a remote pilot cer-
tificate through the FAA, which ensures that pilots 
understand how to operate their drones in a safe 
and legal manner. Before a flight, Ousky said, a pilot’s 
responsibilities include:

• Preflight maintenance checks: Involves checking 
the drone itself and making sure the propellers, 
motor, batteries, etc., all work properly. 

• Crew resource management: Involves assem-
bling the transmitters, walkie-talkies, extra crew 
members, etc., necessary for the mission. 

• Checking FAA airspace regulations: Generally, 
400 feet is the highest a drone can be flown, and 
sometimes special authorization must obtained 
(near airports, for example). 

• Checking weather: Depending on the drone’s 
ability to handle wind or cold, inclement weather 
can be a barrier to flights.  

• Safety inspection of site: Involves checking the 

area for potential hazards and planning where to 
land the drone in an emergency.
During flight, pilots are also expected to have 

an understanding of any local, state, or federal laws 
that might apply to drones. Two of the biggest ones 
to watch out for, Ousky says, are ensuring that the 
drone is always within visual line of sight and ensur-
ing that the drone never flies over people.

Looking to the future
Going forward, Fridley will likely continue to expand 
its use of the Mavic Pro 2 Zoom. Lennander surmises 
that it could potentially be used for site inspections 
(such as at erosion control sites), conducting traffic 
counts, capturing before-and-after imagery of infra-
structure projects, or inspecting hard-to-reach struc-
tures (such as water towers or bridges). 

The public works department might also consider 
getting more drones with different specifications, 
Lennander says. Smaller, less-invasive drones might 
be useful for residential areas, and bigger ones 
would be helpful for mapping greater distances.

“What these drones can do and will do is chang-
ing every day,” Lennander says. “We’ll continue to see 
what those changes are and whether they’re some-
thing we can do.”

Lennander and Ousky presented their findings in 
May as part of the Minnesota LTAP Demo Day Virtual 
Series. The event was sponsored by Minnesota LTAP, 
MnDOT, the Minnesota Local Road Research Board, 
and the Federal Highway Administration. n

—Sophie Koch, MnLTAP freelancer

Learn more:
• OpenDroneMap: opendronemap.org
• Remote pilot certificate: faa.gov/uas 

/commercial_operators/become_a_drone_pilot
• Minnesota LTAP Demo Day: mnltap.umn.edu 

/training/roadway

COVID-19 presented new challenges to public 
engagement, cutting off or limiting in-person activi-
ties. In a recent project, researchers explored best 
practices to communicate and engage effectively 
with the public during the current pandemic and 
prepare for the next disruptive event. The results 
are available in a MnDOT Transportation Research 
Synthesis.

The project included an online survey, literature 
search, and consultations with selected experts. The 

survey was sent to 150 agencies, including state 
DOTs, state and local agencies within Minnesota, 
and Canadian transportation agencies. 

Nearly all the agencies that responded to the 
survey (39 total) made changes in how they commu-
nicate with the public and stakeholders. The most 
common steps include expanding social media use 
and virtual options and introducing a variety of tools 
to encourage engagement. 

The synthesis addresses a range of topics 

associated with virtual meetings and other means of 
engagement. Some highlights are presented below. 
n

Learn more:
• Public Engagement Practices During the Covid-19 

Pandemic and Other Disruptive Events (MnDOT, 
2021)

Synthesis shares best practices for public engagement

EDC synergy: Unmanned aerial systems and advanced geotechnical methods 
Planning a geotechnical site characterization program for a transportation project begins with recognizing 
project requirements and anticipating subsurface conditions. Before advancing the first Cone Penetration 
Test, test-boring, or running the first Seismic Refraction or Electrical Resistivity line—all parts of the 
Advanced Geotechnical Methods in Exploration toolbox—geotechnical engineers need to examine existing 
site information and conduct site reconnaissance. 

With the aid of unmanned aerial systems (UAS) to gather imagery and data for improved mapping and 
characterization of surface features, geotechnical engineers are better informed during site characterization. 
State DOTs can use data routinely collected by state geological surveys.

Aerial images captured using UAS can be integrated with other geospatial data to inform decisions on 
roadway alignments and improvements and to identify areas where subsurface investigation efforts should 
be focused. For example, areas showing vegetation growth are tell-tale signs of near-surface groundwater 
impacting dissolvable rock. 

Likewise, depressed areas and surface sink-hole expressions caused by dissolved rock are easily seen in 
aerial light detection and ranging (LiDAR) bare-earth rendering. By comparing available LiDAR imaging from 
State Geological Surveys to LiDAR imaging obtained by UAS at any time, recent subsidence from dissolving 
rock can be identified. 

By incorporating UAS aerial imaging and geologic mapping, a large part of the site characterization plan-
ning process is now at the geotechnical engineer’s fingertips. n

(Adapted from EDC News, Sept. 30, 2021.) 
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Almost two-thirds of 
respondents use Zoom. More 

than half use Microsoft Teams.

Some engagement 
techniques initiated during 
the pandemic are expected 

to become standard practice post-
pandemic. These include virtual 
meetings, a hybrid of virtual and 
in-person meetings, and the use of 
robust online tools.

More than half of 
respondents conduct 
training for virtual meeting 

facilitators. 

Almost all respondents use 
more than one method to 
notify the public when a 

virtual meeting is scheduled. 

Almost half of respondents 
reported changes in their 
agency’s use of social media 

during COVID-19; most reported 
greater use.

Less than one-quarter of 
respondents reported a 
change in their agency’s 

use of US mail for public engagement 
during the pandemic. 

Forty-one percent of 
respondents reported on 
new practices to engage with 

underrepresented or harder-to-reach 
populations.

Agencies described other 
practices expected to 
continue after the pandemic 
recedes. For example, MnDOT 

District 2 will conduct virtual site visits 
using a drone.

Fridley tests drones for public works 

Providing formal training or informal guidance 
for staff to understand and mediate intergenera-
tional issues was highly recommended. 

A variety of successful retention strategies were 
identified, such as: 

• Provide millennials with robust professional de-
velopment opportunities, such as job rotations 
or leadership programs.

• Develop information-sharing mechanisms to 
enhance organizational engagement.

• Involve young staff in improving agency policies 
or processes and provide them with rewarding 
and interesting work.

• Recognize performance through monetary or 
other awards. 

Looking forward 
Agencies should expect to implement long-term 
recruitment and retention strategies and be willing 
to adapt with job market changes and workforce 
needs. The pandemic has allowed for the reevalu-
ation of what workplaces and jobs can be. While 
this reevaluation was a topic of discussion in recent 
years for the roadway maintenance workforce, the 
pandemic has accelerated the need to develop and 
implement changes. n

Learn more:
• Recruitment and Retention of Highway Mainte-

nance Workers: Case Studies & Recommendations 
(Clear Roads and MnDOT, July 2021)

• clearroads.org

Drones can be used to inspect stockpiles. 

Every Day Counts is the FHWA’s initiative to advance a culture of innova-
tion in the transportation community in partnership with public and private 
stakeholders.
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Minnesota’s Best Practices for Traffic Sign Maintenance 
and Management  
(1 RS Maintenance credit) LTAP
Jan. 13, virtual

Asphalt Pavement Rehabilitation: Products, Processes, 
and Strategies  
(1 RS Maintenance credit) LTAP
Feb. 9, Mankato
Feb. 10, Waite Park
Feb. 15, virtual

ATSSA Northland Chapter “How To”  
(0.5 RS Maintenance credit)  LTAP 
March 14–16, Fargo 

Gravel Road Maintenance and Design  
(1 RS Maintenance credit) LTAP
March 15, location TBD
March 16, location TBD
March 17, location TBD

Crack Sealing, Filling, and Mastic Crack Repairs   
(1 RS Maintenance credit) LTAP
Apr. 7, location TBD
Apr. 24, location TBD
Apr. 28, location TBD

Minnesota Roadway Maintenance Training and Demo 
Day  
(1 RS Maintenance credit) LTAP
May 19, Fergus Falls

LTAP training
LTAP training is marked above with an LTAP. Check 
the web for details and to register: mnltap.umn.
edu. 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 two Roads 
Scholar (RS) certificate programs by completing 
LTAP and other cosponsored training. One certifi-
cate is focused on maintenance operations and the 
other on leadership and supervision. To learn more 
or enroll in the program, visit mnltap.umn.edu/
roadsscholar. n

TRAINING
Check out Civil 3D and other training options!
Minnesota LTAP is offering a new training series: Roadway Design Using 
AutoCAD and Civil 3D. The series includes instructor-led virtual courses and self-
paced online learning. 

The second instructor-led course in the new series, Civil 3D Practical 
Application, begins at the end of January 2022. The 10-week course will teach 
students how to use computer-aided design and drafting (CADD) software to 

design a simple series of roadways. The cost to attend is $150. 
Please take a look at our calendar for a variety of learning opportuni-

ties being offered by Minnesota LTAP and other agencies. Thank you for your 
patience and support as we maneuver through this ever-changing transitional 
time. n

MnLTAP online courses
Culvert Design and Maintenance – $45 
(1 RS Maintenance credit) LTAP

Sign Maintenance and Management for Local 
Agencies – $45 
(1 RS Maintenance credit) LTAP

Gravel Road Maintenance and Design – $45 
(1 RS Maintenance credit) LTAP

Fundamentals of Construction Inspection  – Free  
(1 RS Maintenance credit) LTAP

Other online courses eligible for 
RS credit
Maintenance Stormwater  – Free 
(0.5 RS Maintenance credit) 

Math Basics for Maintenance Technicians  
(1 RS Maintenance credit)  – Free

Administration and Management Basics  
(1 RS Leadership credit) – Free 

Installation and Management of Roadside Turfgrasses   
– $175 
(1 RS Maintenance credit) 

Calendar

Will your agency need an intern next summer but 
you’re not sure how to find one? The Local Agency 
Transportation Internship Program (LATIP) connects 
local agency employers across Minnesota with 
current students pursuing careers in the field of 
transportation. 

LATIP aims to help city, county, and township 
agencies attract and develop the future workforce 
while giving students experience with real-world 
transportation projects. The program provides 
Minnesota’s local agencies with free access to mar-
keting and program support services to streamline 
their summer internship hiring process.

The program is sponsored by Minnesota LTAP 
with funding from the Minnesota Local Road 

Research Board and is administered by the Center 
for Transportation Studies.

Learn more about how the program works and 
why your agency should consider posting a job next 
year with LATIP by visiting our page for employers. 
Job postings will be accepted until February 15. 
Beginning in December, postings will be added to 
the website on a weekly basis. Student outreach will 
begin in late January to coincide with the start of 
spring semesters. n

Learn more:
• Local Agency Transportation Internship Program: 

mnltap.umn.edu/training/internship

Submissions open for 2022 internships

will be critical in the years to come to ensure that 
agencies and their employees are able to respond to 
ongoing shifts. 

Minnesota LTAP, housed within CTS, has a track 
record of providing such a service. And, working 
with partners across the state, we intend to improve 
and add to our training offerings in order to respond 
to the needs and priorities of a diverse set of agen-
cies and people they serve. 

We will continue to focus on our core trainings 
about traffic control and work-zone safety, road 
management and maintenance, and drainage and 
vegetation along roadways. These remain important 
lines of training and ensure our public roadways are 
operating smoothly and with safety for users at the 
fore. But we also hope to meet the needs of public 
agencies in an ever-changing transportation land-
scape through specialized courses and research. 

One example of this effort is a recently pro-
duced set of tools on how to recruit and train civil 

engineering technicians (see page 1). The need for 
this work, which was identified by the Minnesota 
Local Road Research Board as a high priority project 
and conducted by MnLTAP staff, has only grown in 
recent months as the labor shortage and dearth of 
qualified applicants has been felt across many sec-
tors. The workforce output provides all agencies 
with a set of tools to share information about career 
paths within engineering and helps agencies think 
about how to recruit a diverse workforce and keep 
them well-prepared to do the jobs of the future. 

We hope to use the MnLTAP program to con-
tinue to iterate and meet the needs of our agency 
partners. We can develop on-demand training that 
helps meet the needs of individual communities and 
can work with our stakeholders to get trainers out 
to locations throughout the state, helping to ensure 
that the essential work being done each day is not 
unduly interrupted by extensive travel. We also 
strive to bring the most innovative technologies and 

approaches derived from University of Minnesota 
research into these conversations and flag for our 
partners where we think new technologies may 
drive training needs.

To build trainings that best meet pressing needs, 
though, we need to hear from our partners. We 
know that smaller, outstate communities and coun-
ties have different training needs or priorities than 
large cities or urban counties. Please share those 
needs with our team—and let’s work together to 
make sure Minnesota continues to have one of the 
best transportation workforces in the nation. n

—Kyle Shelton, CTS director

Director from page 1


