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Inspection vehicle improves culvert repair

CENTER FOR
TRANSPORTATION STUDIES

HIVE continued on page 5

Culverts and pipes must be inspected regularly to determine if they need to be repaired or replaced, but culvert 
accesses are often too small for inspectors to enter. To meet this inspection need, MnDOT District 6 developed the 
Hydraulic Inspection Vehicle Explorer (HIVE), a radio-controlled car that takes lights and a camera into culverts and trans-
mits inspection data wirelessly to a tablet. Each vehicle costs roughly $1,500.

Roads Scholar Program gets a 
refresh!

Thanks to some minor changes in structure, the 
Roads Scholar Program certificate can be completed 
in just two years! 

Minnesota LTAP will continue to provide high-
quality training opportunities to build scholars’ 
skills, but we’ve eliminated the distinction between 
required and elective courses. Now, scholars may 
choose to take any available courses totaling eight 
credits to earn their certificate. 

This simplified structure gives scholars more 
freedom to choose courses based on their current 
interests and needs while still contributing to their 
education as well-rounded maintenance operations 
technicians. 

We’ve also renamed the current certificate, 
now offered as the Roads Scholar: Maintenance 
Operations and Technical Certificate. This gives 
Minnesota LTAP the flexibility to grow the Roads 
Scholar Program by adding other types of certifi-
cates in the future. 

Those already enrolled in the program will see 
their credits automatically rolled into the new 
structure. If you are not enrolled—and to see 
what courses are coming up in the fall, winter, and 
spring—please visit mnltap.umn.edu/training 
/roadsscholar. LTAP 

Asset management peer exchange features 
local, national leaders
Asset management is becoming more important 
for managing aging infrastructure with limited 
budgets and staffing levels. Peer exchanges and 
active sharing between agencies can help facilitate 
efficient and effective asset management, ulti-
mately maximizing asset life while providing good 
service to the public that depends on them. 

On May 16 and 17, a peer exchange for local 
agencies on asset management was held in St. 
Cloud. The event was sponsored by the MnDOT 
Division of State Aid for Local Transportation 
(SALT) and coordinated by the Center for 
Transportation Studies at the University of 
Minnesota with financial assistance from the 
Federal Highway Administration (FHWA). 

The meeting focused on the needs and 

interests of small, rural cities and counties and was 
inspired by a similar peer exchange held last year 
for metro-area agencies. It provided an opportu-
nity for participants to explore a variety of issues 
and challenges surrounding transportation-related 
asset management. 

Asset management means managing the assets 
(i.e., signs, roads, pavement) an agency owns in an 
efficient, business-like way to benefit area citizens. 
Local agencies have a considerable amount of 
asset information and firsthand experience with 
their systems. They use this knowledge and infor-
mation—along with engineering expertise and 
close connection to citizens and elected officials—
to help direct long-term budget, planning, and 
investment 

Assets continued on page 4
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AWARDS
Congratulations, Minnesota Mousetrap winners!
Congratulations to Clearwater County and Polk 
County, the recipients of Minnesota's first-ever 
"Build a Better Mousetrap" awards.  

"We have a great group of guys here in 
Clearwater who are continually coming up with new 
ideas to make projects run smoother and in a more 
timely and efficient manner," says Joel Stenseng, 
general foreman with Clearwater County. 

"Ryan Wagner, Polk County mechanic, did a great 
job recognizing the concern that the maintenance 
personnel were verbalizing and came up with a low-
cost safety solution (stairs and platform) for filling 
the oil tank and a more efficient way of applying the 
oil (extension bar and hose) for the oil wand," says 
Rich Sanders, county engineer for Polk County.

Prizes are gift cards that the agencies can use 
to purchase tools and items to help continue their 
innovations. 

Both submissions were forwarded to the National 
LTAP Mousetrap Competition—and Polk County 
received third place! Sanders, who was attending 
the 2017 LTAP/TTAP National Conference in July on 
other business, accepted the award on behalf of his 
agency. The national contest is sponsored by the 
Federal Highway Administration’s Local Technical 
Assistance Program and Tribal Technical Assistance 
Program.

Videos of both projects are on our website.

First Place: Tractor-Mounted Shouldering Box
Agency: Clearwater County Highway 
Department

Problem: After spring road restrictions and 
before the county begins its normal summer road 
maintenance, staff fill the slow period by shoulder-
ing the county's roads using available equipment. 
In the past, the county has added a shoe to the end 
of the moldboard on the motor grader or to the end 
of the wing on a plow truck to accomplish this task. 
However, using this equipment took away from pro-
duction and other maintenance activities.

Solution: The county fabricated a tractor-
mounted shouldering box, which allowed the 
county's motor grader operators to remain on 
their regular blade routes without interruption and 
freed up a truck to haul shouldering material. As an 
added benefit, the box of the tractor-mounted unit 
keeps gravel material on the shoulder with minimal 
spill onto the roadway. Savings achieved included 
enhanced visibility, minimal cleanup, increased 
speed due to visibility, and increased safety for the 
traveling public.

Second Place: Asphalt Patch Trailer 
Improvements for Safety and Productivity
Agency: Polk County

Problem: Members of the county's patch trailer 
crew had no safe way to load tack oil into the top of 
the machine without climbing on the trailer tongue 
and then the propane fuel tank to reach the fill port. 
In addition, the tack oil dispensing wand was too 
short to reach more than one lane of the road sur-
face without positioning the truck/trailer between 
both lanes of traffic on two-lane roads.

Solution: County staff designed and fabricated a 
platform with an access stairway that allows work-
ers to safely maintain three points of contact while 
ascending and descending the platform to perform 
required duties, including filling the tack oil tank, 
monitoring asphalt material hopper levels, and 

servicing the tack oil pump. Staff also designed and 
fabricated a swinging boom to support the added 
weight of the extended tack oil dispensing wand to 
reduce operator fatigue and provide an extended 
reach for two lanes of traffic and roadway shoul-
ders. The boom also prevents the excess hose from 
lying on the roadway, thereby eliminating tripping/
entanglement hazards for the other workers on the 
patch crew. LTAP

Now's the time to start planning for next year's Build 
a Better Mousetrap Competition. The purpose of the 
contest is to collect and share real-world examples 
of best practices and tips from the field.

Your entry can be anything from the develop-
ment of tools or gadgets to equipment modifica-
tions to processes that increase safety, improve 
efficiency, reduce costs, or improve the quality of 
transportation. 

To enter the competition, please complete the 
entry form on our website and submit it to ctstap@
umn.edu by April 30, 2018. You're also encouraged 
(but not required) to submit photos of your project 
along with your entry form. Short YouTube-type vid-
eos are encouraged and may help explain the proj-
ect better than written explanations. Videos do NOT 

need to be professional—they can be shot with your 
smartphone or tablet.

Entries will be judged using the criteria of cost 
savings, benefits to the community and/or agency, 
ingenuity, transferability to others, and effectiveness. 

The state winners will receive a prize, and the 
winning entry will be submitted to the national 
competition. 

So, start your engines...of creativity! LTAP

Mindy Carlson and Rich Sanders at the LTAP/TTAP 
National Conference

Get ready for next year's Mousetrap competition

Tractor-mounted shouldering box

Asphalt patch trailer
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The Local Road Research Board is a 
major supporter of Minnesota LTAP LRRB SPOTLIGHT
Strategies to make drivers slow down at roundabouts
What’s the best way to configure signs, pavement 
markings, illumination, and other treatments to get 
drivers to slow down enough to keep roundabouts 
safe? An LRRB-sponsored project developed a new 
resource to help Minnesota local road engineers 
select appropriate speed reduction measures. 

“Although roundabouts are becoming common, 
single-vehicle crashes from drowsy, inattentive, or 
unfamiliar drivers are still a concern, particularly in 
rural areas,” says Joe Gustafson, traffic engineer with 
Washington County. “This project provides an over-
view of existing speed-reduction treatments that 
have been used in both roundabout and nonround-
about contexts, and a framework to properly evalu-
ate the effectiveness of new treatments.”

 Investigators surveyed transportation engineers 
from Minnesota and other states, along with techni-
cal consultants, to learn their experiences manag-
ing roundabouts with high-speed approaches. The 
survey addressed geometric design parameters and 
traffic control methods, changes in maintenance 
practices, crash history, and speed reduction mea-
sures that were considered or eventually enacted. 
Previous research on the subject was also studied, 
and design manuals from four states were reviewed. 

The final report provides information on the 
effectiveness of various treatments and on their 
installation and maintenance costs. It also includes  
a methodology for conducting a speed study to 
assist engineers in determining the most effective 
treatment for a given intersection. Treatments for 

alerting drivers that a roundabout is ahead include 
traditional signs, pavement markings, illumination 
and other indicators, plus advanced devices like 
speed-activated, LED-enhanced warning signs. 

According to the investigators, each roundabout 
presents unique challenges. Local road engineers 
need to evaluate the characteristics of the intersec-
tion being considered—such as geometric design 
and adjoining land use—and the costs of installa-
tion and maintenance before recommending a spe-
cific treatment or combination of treatments.

“Rather than try to identify the right combination 
of treatments, the research was designed to give 
engineers a variety of options to consider for a given 
location,” says Susan Chrysler, senior research scien-
tist with Texas A&M Transportation Institute and the 
study’s principal investigator.

Other findings include:
• Speed-reduction techniques found effective for 

horizontal curves, urban-rural transition zones, 
and isolated rural intersections should be effec-
tive for rural roundabouts with high-speed 
approaches.

• In rural locations, speed-reduction treatments 
that have been used at railroad crossings, 
T-intersections, and work zones may also be 
applicable to roundabouts. 

• Some unique treatments used internation-
ally hold promise, but further study is needed 
before these treatments can be recommended 
for use in the United States. LTAP

More resources:
• Technical summary: Choosing Effective Speed 

Reduction Strategies for Roundabouts (2017-
14TS, June 2017)

• Full report: Strategies for Effective Roundabout 
Approach Speed Reduction (2017-14, May 2017) 

• Thinking of Building a Multi-Lane Roundabout?  
(LRRB-RIC 2016RIC12, June 2016)

Each roundabout presents unique challenges.

The LRRB funded two studies to understand and address violations at multilane roundabouts. Roundabouts 
can reduce injury crashes, but failure to yield and improper lane-use violations can be overrepresented, 
leading to a higher number of property damage crashes. A four-page brochure summarizes findings from 
the two studies plus highlights of local agency experience. The downloadable brochure, illustrated with 
photographs and diagrams, provides suggested design modifications and notes a continuing need to edu-
cate drivers. Following is a sample from the brochure. LTAP

Thinking of building a multilane roundabout?

 

 

 

 

 
 

  

We Need To Continue To Educate Drivers

Resources/Research in progress

Main Principles For Multi-lane Roundabouts

1   Pick your lane early

2   Yield to ALL lanes of cross traffic when entering

3   Obey signs and lane markings within roundabout

4   Stop for non-motorized users within the crosswalk

Video Resources

“Navigating a Multi-Lane 
Roundabout” Video 
https://youtu.be/CEhNboz5GPk 

“How About a Roundabout? The 
MN Experience” Video
https://youtu.be/xuvqClEjPxQ 

“Roundabout Myths” Video
https://youtu.be/4qvomI8LMb8 

1

2

3

4

June 2016
www.LRRB.org

Report #2016RIC12

• Websites:
 – MnDOT Roundabouts http://www.dot.state.mn.us/roundabouts/ 
 – Washington County Roundabouts www.co.washington.mn.us/roundabout_u 

• LRRB Study - Effect of Signing & Lane Markings on the Safety of a Two-Lane Roundabout (Richfield 
Study)  
http://dotapp7.dot.state.mn.us/projectPages/pages/projectDetails.jsf?id=6991&type=CONTRACT

• LRRB Study - Evaluation of Safety & Mobility of Two-Lane Roundabouts (in progress) (Mankato, St. 
Cloud & Lakeville Study)  
http://dotapp7.dot.state.mn.us/projectPages/pages/projectDetails.jsf?id=12318&type=CONTRACT

• Webinar Evaluation of Safety & Mobility of Two-Lane Roundabouts  
http://www.roadwaysafety.umn.edu/events/webinarseries/2016/032216/index.html 

• NCHRP 672- Roundabouts: An Informational Guide  
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_672.pdf

• Traffic Safety Fundamentals Handbook (See page C-27) 
http://www.dot.state.mn.us/trafficeng/publ/fundamentals/2015-mndot-safety-handbook-reduced.pdf

* Image includes suggested design modifications

Thinking of Building 
a Multi-Lane 
Roundabout?

LOCAL ROAD RESEARCH BOARD | www.lrrb.org | Report #2016RIC12

Multi-lane roundabouts can be an effective intersection control and reduce injury crashes if the design and 
layout is carefully considered. Past experience has indicated that failure to yield and improper lane use viola-
tions can be over represented at multi-lane roundabouts, leading to a higher number of property damage 
crashes. Two LRRB funded studies have recently been conducted to attempt to address these violations. This 
document is a summary of findings from these studies and local agency experience to date.

Multi-lane roundabouts tend to see an increase in crashes due to failure to yield and improper lane use viola-
tions, however these crashes tend to be minor. Crash Modification Factors (CMF) Clearinghouse research 
indicates that conversion from a signal controlled intersection to a multi-lane round about has resulted in an 
overall increase in crashes but the crash reduction factor for severe crashes is still in the range of 60% to 70%.

Woodbury Dr. & Bailey Rd. in Woodbury, MN

Improper Lane Use

Some drivers may incorrectly perceive the round-
about as being a “circle road” and therefore may 
disregard lane use signs and instead attempt to turn 
left from the right-hand lane, thus cutting in front of 
the vehicle next to them. In this diagram, Vehicle 1 is at 
fault for failing to position themselves in the left-hand 
lane prior to turning left within the roundabout.
https://www.co.washington.mn.us/DocumentCenter/View/3769

Failure to Yield

Some drivers may incorrectly perceive roundabout 
entry as a “right turn” or “merge” situation. When 
they do, drivers in the right-hand lane may fail to 
yield to the left lane of cross traffic, leading to a colli-
sion. In this diagram, Vehicle 1 is at fault for failing to 
yield to both lanes of cross traffic.
https://www.co.washington.mn.us/DocumentCenter/View/3768
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What Can Be Expected With Multi-Lane Roundabouts?

READ THIS FIRST

Steering committee update 
Will Elwell is replacing 
Bert Tracy on the LTAP 
Steering Committee. 
Elwell is a highway 
maintenance supervi-
sor in the Scott County 
Highway Department 
and the current presi-
dent of the Minnesota 
Street Superintendents 
Association.

“I started working with 
Scott County in 2005 as a highway maintenance 
worker,” says Elwell, a 2007 Roads Scholar. “In 
2014, I joined the MSSA, and in 2015 I was asked 
if I would be interested in running to be on the 
board of directors of MSSA to have someone on 
it from a county. I think with LTAP and the MSSA 
working together, people in cities and counties 
form great networking relationships, and you 
meet lots of individuals from other agencies that 
you can contact to see what has worked for them 
or vice versa.”

Tracy is the new manager of intercep-
tor services for the Metropolitan Council of 
Environmental Services. “I extend my sincere 
gratitude to the steering committee members 
who work diligently on developing and deliver-
ing essential training products to our industry,” 
he says. “The members are all very dedicated to 
delivering top-notch training products to the 
entire state. Working with the committee has 
been a reward indeed.” 

We welcome Will and thank Bert for his service!  
LTAP
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ASSET MANAGEMENT
decisions. 

In recent years, data-driven asset management 
software systems have been developed that can 
benefit local agencies. They accomplish this by 
directly guiding or confirming investment deci-
sions while providing the added benefits of better 
data organizing, managing, and tracking. The chal-
lenge is often finding which system is best for each 
organization.  

The peer exchange featured national and local 
speakers sharing their expertise and success stories 
on a variety of asset management topics. Attendees 
learned how small, rural agencies in Minnesota and 
across the United States are effectively and success-
fully implementing asset management of transpor-
tation-related infrastructure. Facilitated discussions 
and discovery activities focused on:

• Hurdles or difficulties faced by small rural agen-
cies in developing and implementing asset 
management

• Potential strategies for overcoming these hur-
dles and difficulties

• Resources that are available to assist agen-
cies in successfully implementing asset 
management

Presentation summaries 
Kris Riesenberg, team leader with the FHWA 

Minnesota Division, was the first presenter and 
reviewed the 2016 Hennepin County Asset 
Management Peer Exchange. He also shared success 
stories from several cities throughout the nation 
that are doing great asset management work. There 
are federal requirements for states to do asset man-
agement with the ultimate goal of improving the 
stewardship and the condition of the nation’s trans-
portation system. 

Rick West, Otter Tail County engineer and pub-
lic works director, shared Otter Tail County’s 2040 
Transportation Plan. The goal of this plan is to 
ensure that constrained funding is invested in the 
best interests of the public. One of its highlights was 
the establishment of a four-tiered highway rating 
system. An extensive public outreach program that 
included direct involvement of citizens and local 
elected officials was crucial to public acceptance and 
support and ultimately the success of the plan. 

Steve Stroschein, senior engineer with Crow 
Wing County, demonstrated the agency’s integrated 
asset management program. It uses an ESRI mobile-
platform-based program that requires only inex-
pensive smartphones and iPads. The county started 
managing signs and has expanded applications to 
right-of-way, bridges, culvert inventory, ADA compli-
ance, storm sewers, weight restrictions, construction, 
and public data sources. The program is easy to use 
and provides excellent GIS mapping and reporting.

John Kostreba, engineering technician supervi-
sor with Morrison County Public Works, and Mike 
Becker, engineering technician with the Morrison 
Soil and Water Conservation District, discussed how 

their agencies addressed two 
challenges in a cooperative ven-
ture. Together, they contracted 
with RT Vision to develop a soft-
ware asset management system 
that allowed them to update old 
legacy maps and notes to a more 
usable and updatable format. It 
also made the information readily 
available to the public. 

Nick Anderson, consulting 
engineer with Bogart-Pederson 
and Associates (and former Big 
Stone County engineer) shared 
how Big Stone County developed 
a data collection and asset man-
agement program with limited 
resources. It installed a high-accu-
racy reference network (HARN), 
bought GIS equipment, and hired a contractor to 
complete a parcel map. One important and valuable 
data-management feature it now has is the abil-
ity to track the repair history on the department’s 
maintenance equipment. The county has continued 
to grow its asset management programs to include 
township data and other county assets. 

Allison Kampbell, Carver County’s GIS specialist, 
shared how the county and its cities have created 
a unique collaboration to develop and manage 
an infrastructure asset management program. 

This model could be replicated in other Greater 
Minnesota counties with many small cities and lim-
ited resources. The county entered into agreements 
with its cities to develop a cooperative GIS program. 
The county employs the GIS specialist, hosts the ESRI 
software and web server, and is responsible for secu-
rity. The benefits of the county-wide collaborative 
approach include cost savings, increased sharing 
of GIS data, quicker start-ups for GIS, and building 
strong working relationships.

Ryan Miles, street operations program manager 
for Vancouver, Washington, described the city’s 
successful pavement management system (PMS). 
Vancouver’s PMS assesses the condition of its pave-
ments, predicts their future performance, analyzes 
performance of individual projects and the road 
network with alternative treatments, provides a 
valuable budgeting resource, and assists in inform-
ing the public and elected officials about the city’s 
street system and its future. The PMS is a web-
based GIS program operating on a remote vendor’s 
secure server. It can provide a long-term, multi-year 

comprehensive analysis of pavement road network 
conditions as well as maps and reports for informing 
the public and elected officials.  

Tim Colling, director of the Center for Technology 
& Training at Michigan Tech University, provided an 
overview of Michigan’s pavement management sys-
tems. He stressed the importance of thinking about 
asset management as a business process, not just a 
software tool. Agencies starting with asset manage-
ment should first develop their business process 
and then look for software to meet their needs. He 
encouraged the group to collect data only if there 
is a plan in place for how to use it, especially since 
data collection is the greatest cost. A data collection 
guide is essential and should be updated annually.     

Colling also explained how the Michigan 
Legislature created a Transportation Asset 
Council that reports annually to the Legislature’s 
Transportation Commission. The council provides 
data collection tools, asset management software, 
training, and funding to establish a pavement man-
agement system for the state’s public road miles. 
All local agencies in Michigan use RoadSoft for data 
collection and analysis. The RoadSoft software is a 
GIS-based management system that uses data to 
produce information to help make decisions.   

Brad Wentz, director of the Upper Great Plains 
Transportation Institute at North Dakota State 
University and former Minnesota county engi-
neer, presented information about the pavement 
management system called Geographic Roadway 
Inventory Tool (GRIT 1.0). Developed by North 
Dakota, GRIT 1.0 is a web-browser-based manage-
ment tool that is easy to use with multiple laptops 
and mobile devices. It is map-based and compat-
ible with other interactive maps, and it uses a linear 
referencing system using GPS points. It also allows 
for independent county data editing. GRIT has the 
potential to be applied to rural areas throughout the 
United States. A next step is to work with Minnesota 
counties using this tool.

Brad Henry, an engineer with MN2050, stated 

Assets from page 1

Crow Wing County's ESRI system Iowa Pavement Management Program's (IPMP) asset management tools

Exchange continued on page 5

Crow Wing County uses a mobile-platform-based program that requires 
only smartphones or iPads.

ASSET MANAGEMENT MEANS 
MANAGING THE ASSETS AN 

AGENCY OWNS IN AN EFFICIENT, 
BUSINESS-LIKE WAY TO BENEFIT 

AREA CITIZENS.
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MAINTENANCE

HIVE from page 1

The HIVE has been used to inspect hundreds 
of pipes and is already saving money. One visual 
inspection of a culvert showed damage to the ends 
of a pipe that typically would result in a full replace-
ment cost of about $45,000. However, HIVE video 
footage from within the pipe showed the damage 
was limited to just 12 feet near the end. Instead of 
replacing the entire pipe, MnDOT workers fixed the 
problem for $1,000, resulting in a $44,000 savings.

The HIVE is a radio-operated car modified by 
Rochester MnDOT workers who are experienced 
radio-operated car hobbyists. The innovative vehicle 
received the 2016 Governor’s Better Government 
Award and was chosen as one of the nation’s top 
research projects in 2017 by the Research Advisory 
Committee of the American Association of State 
Highway and Transportation Officials.

 “The HIVE has proven to be an invaluable tool 
for the inspection of culverts and pipes in southeast 
Minnesota,” says Jeff Vlaminck, district engineer in 
District 6. “The effort has tapped employee expertise 
across departments and has shown what a fairly 
simple, but innovative idea can do to improve our 
efficiency and financial effectiveness.” 

District 6 has shared build instructions with 27 
states, counties, and cities. Instructions to build a 
HIVE, including a parts list and wiring schematic, are 
available at dot.state.mn.us/research/projects/hive 
/hive.html. 

The HIVE is just one of the advanced inspection 
technologies included in MnDOT’s new Enhanced 
Culvert Inspections Best Practices Guidebook (see 
related story above). LTAP

HIVE specifications

• Waterproof
• Wi-fi transmission
• 4x4 drive
• $1,200 vehicle/camera
• $300 tablet
• Transported in 11”x17” box
• Observed range

• 24-inch diameter =~ 250 feet
• 18-inch diameter =~ 150 feet
• 12-inch diameter =~ 50 feet

A simple end-of-pipe visual inspection of culverts 
may not provide enough detail to manage culverts 
efficiently. To help users obtain additional detailed 
data, many inspection technologies have been 
developed. Which technology is right for the job? A 
new manual from MnDOT provides guidance.

The Enhanced Culvert Inspections Best Practices 
Guidebook is a primer on common culvert inspection 
technologies and applications. The manual summa-
rizes the advantages and limitations of each technol-
ogy and provides best practices when planning for 
and implementing an enhanced inspection project.

Enhanced inspection technologies can measure 
or digitally record conditions that would not be 
apparent from a simple visual inspection. Enhanced 
inspection methods include:

• Laser profiling to measure precise culvert cross-
section, dimensions, ovality, and holes

• Sonar inspection to measure features below 
the water level

• Inclinometer to measure culvert slope
• Mandrel inspection to measure culvert cross-

section and ovality verification
• Hammer sound testing to identify voids within 

the wall of a concrete culvert
• Core sampling to test compressive strength of 

the wall of a concrete culvert
• Closed-circuit television (CCTV) camera inspec-

tion to obtain video documentation of culvert 
condition

• Radio-operated camera inspection (e.g., 
Hydraulic Inspection Vehicle Explorer, HIVE) 
to obtain video documentation of culvert 
condition

• JPEG mosaic (e.g., sidewall scanning) inspec-
tion to obtain a full digital image of a culvert’s 
interior surface

The report recommends balancing the higher 
cost of conducting an enhanced inspection against 
the quality of data needed. It is estimated that 
simple end-of-pipe visual inspection costs $0.07/ft. 
Enhanced inspections range from $0.23/ft. to $6.50/
ft., with higher-cost inspections providing more 
detailed data. Estimates are developed using year 
2016 unit costs.

The best practices in the document were devel-
oped based on a combination of industry standards 
and MnDOT practice. In addition, the guidebook 
identifies practical and logistic considerations to 
assist staff in selecting cost-effective inspection 
methods for typical types of inspection.  LTAP

More resources:
• Enhanced Culvert Inspections Best Practices 

Guidebook (MN/RC 2017-16, June 2017) 

Enhanced culvert inspections summarized in guidebook

that the goal of 2050 is to have all infrastructure 
using asset management. A state of infrastruc-
ture survey was completed that shows most of 
Minnesota’s roads and bridges are part of an asset 
management system, but most public utilities are 
not. He emphasized the need for our industry to do 
a better job advocating for our infrastructure. Henry 
is also working with the University of Minnesota 
to include asset management components in civil 
engineering courses. 

Ryan Miles returned to present on the history of 
the Northwest Pavement Management Association 
(NWPMA), of which he is chair. He provided an 
overview of how this formalized group of nonprofit 
agencies formed and became a cohesive group. 
The NWPMA’s purpose is to promote partnerships, 
manage pavements, promote pavement manage-
ment technology transfer, conduct research and 
education, and provide a forum for the exchange 
of ideas for their members in Oregon, Washington, 
and Idaho. He introduced the question of whether 

this type of association could work in Minnesota or 
in our region.   

Inya Nlenanya, transportation research special-
ist from the Center for Transportation Research and 
Education at Iowa State University, rounded out the 
presentations by sharing the history and goals of 
the Iowa Pavement Management Program (IPMP). 
IPMP provides support of the management, plan-
ning, and programming needs of transportation 
agencies. It also provides pavement management 
information, tools, and training for project- and net-
work-level activities. IPMP takes raw data and helps 
agencies utilize and implement the data.  

Next steps
So what are the next steps in the effort to 

encourage and promote asset management among 
Minnesota’s local agencies? Based on what was 
learned and taken away from the peer exchange, 
a starting point is to promote and increase aware-
ness of the tools already available to agencies at no 

additional cost. 
Additionally, departments within agencies can 

learn from and work closer with each other to use 
their knowledge and skills. This allows them to 
assist each other in efficiently tackling asset man-
agement. Future peer exchanges are being consid-
ered to continue promoting knowledge-sharing 
among agencies. 

There is also a need to promote and implement 
research related to asset management.  Several 
research projects are under way and have been 
completed by the Minnesota Local Road Research 
Board and MnDOT Research Services. LTAP

(Reprinted from the summary report.) 

More resources:
• Minnesota Local Agency Asset Management Peer 

Exchange (MnDOT, CTS, FHWA, June 2017)
• Consolidating Asset Management of MN Local 

Agencies (LRRB and MnDOT, TRS 1603, June 
2016)

Iowa Pavement Management Program's (IPMP) asset management tools

Exchange from page 4

MN2050: state of the infrastructure 

MN2050 (mn2050.org) is a coalition of Minnesota engi-
neering and public works organizations. A report from 
MN2050 looks at the state of Minnesota’s infrastructure. 
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Integrating permitting processes speed up 
project delivery
Many transportation projects require multiple fed-
eral permits and reviews to ensure agencies build 
them safely and responsibly and minimize impacts 
on communities and the environment. But securing 
those permits can add time and costs to the project 
delivery process.

Integrating National Environmental Policy 
Act (NEPA) and permitting processes—a strategy 
the FHWA is encouraging in Every Day Counts 
round four (EDC-4)—enables concurrent, syn-
chronized environmental and permitting reviews. 
Synchronization provides for more effective and effi-
cient reviews, leading to projects with reduced envi-
ronmental impacts and time and money savings.

“Integrating NEPA and permitting is all about 
accelerating the permitting process,” said Gloria 
Shepherd, FHWA associate administrator for 
Planning, Environment, and Realty. 

Fourteen states and Federal Lands Highway plan 
to demonstrate and assess tools to integrate NEPA 
and permitting processes in EDC-4. Another 15 plan 
to make integrating NEPA and permitting processes 
on projects a standard practice.

Integrating NEPA and permitting builds on earlier 
EDC efforts to streamline project processes through 

programmatic agreements to handle routine envi-
ronmental requirements and improve collaboration 
and quality environmental documentation. The 
EDC-4 approach features proven best practices, data 
management, and tools to help agencies develop 
new or leverage existing integration practices and 
facilitate interagency coordination on projects. 

One tool FHWA is promoting is eNEPA, an online 
system that supports timely, consistent coordination 
among agencies on permitting processes. The new-
est version, eNEPA 2.0, includes customizable work-
flows, improved document review functions, and a 
dashboard function.

Another tool is the 2015 Red Book: Synchronizing 
Environmental Reviews for Transportation and Other 
Infrastructure Projects. “The Red Book is the how-to 
guide on integrating and synchronizing projects,” 
said Mike Ruth, FHWA ecologist and leader of the 
EDC-4 team on integrating NEPA and permitting. 
“It’s one of the best resources if you’re considering 
improving the processes you have or developing 
something new. It has something for everyone.” 
LTAP

(Adapted from FHWA Innovator, July/August 2017)

More resources:
• eNEPA: fhwaapps.fhwa.dot.gov/enepap
• NEPA and Permitting Resources Library: fhwa 

.dot.gov/innovation/everydaycounts/edc_4 
/nepa_resource

• 2015 Red Book: Synchronizing Environmental 
Reviews for Transportation and Other 
Infrastructure Projects: environment.fhwa.dot 
.gov/strmlng/Redbook_2015.asp

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. Every two years, 
FHWA works with state departments 
of transportation, local governments, 
tribes, private industry, and other stake-
holders to identify a new set of inno-
vative technologies and practices that 
merit widespread deployment through 
EDC. EDC-4 (2017–2018) builds on the 
progress of earlier rounds. 

The 2017 Minnesota Legislature passed or amended 
several laws to allow increased weight on properly 
configured vehicles. The Minnesota Truck-Weight 
Education Training will present this new legislation 
in upcoming classes.

Fluid milk
New statute 169.8295 (signed into law from 

HF1725 on May 23, 2017) allows a 10 percent 
increase for “single unit” vehicles hauling fluid milk 
from point of production, or another point of pro-
duction for additional loading, to a point of first 
processing.

No permit is needed for this haul. Transportation 
on interstate highways is not allowed. Vehicles do 
not get an additional 10% during the winter load 
increase and must comply with all bridge and road 
postings. Vehicles operating under this statute must 
comply with all vehicle and tire ratings.

A new weight chart showing the 10% expanded 
weights for the fluid milk is available at  
www.alextech.edu/truckweight.  

Note:  Vehicles hauling milk under the raw or 
unprocessed agricultural law (169.865) do require 
a permit and are now allowed on the interstate 
system.

Road construction materials
New statute 169.869 (effective January 1, 2018) 

will allow vehicles hauling road construction materi-
als much of the same privileges as vehicles oper-
ating under the raw or unprocessed agricultural 
permit with some unique changes.

The commodities allowed under the new statute 
include aggregate material as defined in Minn. Stat. 
298.75, subd. 1(a), asphalt, concrete and recycled 
road materials.

Vehicles operated under this statute require 
permits from each road authority (state, county, 
city, township) where transportation occurs. When 
properly authorized by permit, vehicles may travel 
on paved or unpaved streets or highways other than 
interstate highways. Local road authorities may iden-
tify preferred routes for trucks. Vehicles must com-

ply with road and bridge 
postings.

Earth-moving vehicles
Other increases include 

a specific permit for 
certain vehicles hauling 
earth-moving tires on spe-
cific routes up to 108,000 
pounds GVW.  This will be 
added to statute 169.864 
as Subdivision2a.

Emergency vehicles
Statute 169.829 will also add a subdivision 4 to 

exempt certain emergency vehicles such as fire and 
rescue vehicles from size, load, and weight regula-
tions. LTAP

—Greg Hayes, instructor, Minnesota Truck-Weight 
Education Training 

More resources:
• Minnesota Truck-Weight Education Program: 

mnltap.umn.edu/training/truckweight
• Alexandria Technical & Community College 

Truck-Weight website: alextech.edu 
/truckweight

Truck-weight classes updated to include new weight allowances

Be sure to sign up for training to learn more 
about these changes! 
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Field Measurements on the Effect of Tem-
porary Rumble Strips in Work Zone Flag-
ging Operations (Institute for Transportation 
at Iowa State University, May 2017)

Quantifies the impact of two temporary 
rumble strip layouts at two different two-lane 
roadway construction projects in Iowa. 

Data-Driven Traffic Impact Assessment 
Tool for Work Zones (Midwest Transportation 
Center, March 2017)

Discusses the development of a prototype 
tool using historical data for work zones in 
the St. Louis region. 

Effective and Economical Cleaning of Pipes 
and Underdrains (Ohio DOT, FHWA/OH-2017-
13, March 2017)

Analyzes a method of increasing the 
service life of pavement by reducing the 
amount of standing water on roadways by 
cleaning pipes and underdrains. 

Partial Depth Precast Concrete Deck 
Panels on Curved Bridges: Finite Element 
Analytical Model of PCPs (Center for Trans-
portation Research at the University of Texas at 
Austin, March 2017)

Analyzes the performance of simulated 
precast concrete deck panels. 

Effect of Flat and Elongated Aggregate on 
Stone Matrix Asphalt Performance (Na-
tional Center for Asphalt Technology at Auburn 
University, April 2017)

Investigates the performance of stone 
matrix asphalt with different percentages of 
flat and elongated aggregate. 

Evaluating Vegetation Management Prac-
tices for Woody and Herbaceous Vegeta-
tion (Ohio DOT, March 2017)

Evaluates vegetation management prac-
tices that may help increase the efficiency 
and cost-effectiveness of roadside mainte-
nance activities. 

Cracking and Debonding of Thin Fiber 
Reinforced Concrete Overlay (Upper Great 
Plains Transportation Institute at the North 
Dakota State University, April 2017)

Investigates whether macro-fibers incor-
porated in thin overlay pavements will result 
in reduced crack opening widths, vertical 
deflections, and debonding rates compared 
to that of unreinforced overlays as suggested 
by previous field studies. 

Leveraging the Second Strategic Highway 
Research Program Naturalistic Driving 
Study: Examining Driver Behavior When 
Entering Rural High-Speed Intersections 
(FHWA, April 2017)

Explores and quantifies the stopping 
and scanning behaviors of drivers as they 
approached and entered rural high-speed 
intersections. 

Economical and Crack-Free High-Perfor-
mance Concrete for Pavement and Trans-
portation Infrastructure Construction 
(Missouri DOT, May 2017)

Develops and validates the behavior of 
a new class of high-performance concrete 
(HPC) called Eco-HPC. 

 

Use of Crushed Recycled Glass in the Con-
struction of Local Roadways: Current State 
of Recycled Glass Collection and Process in 
the State of Ohio (Ohio DOT, May 2017)

Assesses the feasibility of using crushed 
recycled glass as an aggregate in local road-
way construction. 

 
Analyzing the Impact of Median Treat-
ments on Pedestrian/Bicyclist Safety 
(Maryland DOT State Highway Administration, 
May 2017)

Quantifies the impact of median treat-
ments on several high-frequency pedestrian/
bicyclist crash locations identified through 
the Pedestrian Roadway Safety Audit 
Program and compares the effectiveness of 
different types of median treatments. 

High-Volume Recycled Materials for Sus-
tainable Pavement Construction (Missouri 
DOT, May 2017)

Evaluates the feasibility of using high-vol-
ume recycled materials for concrete produc-
tion in rigid pavement.

Investigation of a Suitable Shear Fric-
tion Interface between UHPC and Normal 
Strength Concrete for Bridge Deck Ap-
plication (Institute for Transportation at Iowa 
State University, May 2017)

Investigates the influence of several vari-
ables, such as normal concrete strength, 
interface roughness, and curing condition, 
on the shear transfer behavior across the 
interface between ultra-high performance 
concrete (UHPC) deck systems and a normal 
strength concrete deck. 

Evaluation of Asphalt Pavement Interface 
Conditions for Enhanced Bond Perfor-
mance (Florida DOT, May 2017)

Describes a comprehensive modeling 
effort aimed at examining the potential 
impact of interface debonding on near-sur-
face longitudinal cracking. 

An Analysis of the Benefits of Using Under-
ground Tanks for the Storage of Stormwa-
ter Runoff Generated at Virginia Depart-
ment of Transportation Maintenance 
Facilities (Virginia DOT, June 2017)

Seeks to quantify the monetary benefits 
of using underground storage tanks for the 
temporary storage of salt-laden runoff gener-
ated at VDOT’s salt storage facilities. LTAP

Search me
The Minnesota LTAP website features cus-
tom search engines to help you find infor-
mation. 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. LTAP

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.

The following materials and much more are available 
at clearroads.org. Clear Roads is a national research 
consortium focused on rigorous testing of winter 
maintenance materials, equipment, and methods for 
use by highway maintenance crews. The Minnesota 
Department of Transportation is the lead agency.

Plug-and-Play Initiative: Phase II
As winter road maintenance has become more data 
driven, the lack of interoperability among different 
systems has started to limit agencies’ ability to col-
lect and share data. Researchers identified data types 
that will enhance a plug-and-play protocol for data 
transmission between winter maintenance equip-
ment and central offices or other point locations. An 
open protocol will allow interoperability between 
different vendors’ equipment and facilitate data shar-
ing among agencies.

Best practices for snowplow route 
optimization
Well-designed snowplow routes allow winter main-
tenance agencies to make the most effective use of 
their fleets and improve mobility for the traveling 
public. This report provides an overview of com-
puterized route optimization processes and gives 
recommendations about how to ensure that route 
improvement efforts produce actionable results. 
A review of snowplow route optimization projects 
showed that detailed data about a plow route net-
work and close collaboration between route mod-
elers and the operators who drive the routes are 
critical factors in an optimization project's success.

Contracting snow and ice response
Many agencies have chosen to contract winter main-
tenance services to supplement in-house services on 

an as-needed basis or as a long-term replacement 
for in-house services. Through a literature review and 
survey of transportation agencies, this project identi-
fied costs, benefits, best practices, and complexities 
related to contracting winter maintenance services. 
A solid working partnership between agencies and 
contractors and clearly written contracts are impor-
tant components of successful contracting. 

Monitoring stockpiles of solid winter 
maintenance materials
Finding the right method to take frequent, accu-
rate measurements of stockpiles of solid winter 
maintenance materials can be challenging for trans-
portation agencies. This synthesis sought best man-
agement practices for the accurate measurement of 
solid winter maintenance materials using technol-
ogy and other measurement methods that are not 
technology-based. A national survey of state depart-
ment of transportation winter maintenance experts 
was used to gather information about their stockpile 
measurement practices. 

Snowplow truck washing practices
This synthesis identified best practices for washing 
salt from maintenance vehicles, including the use of 
in-house wash bays and off-site commercial wash-
ing facilities. All 33 states responding to a survey 
reported doing at least some in-house washing, 
either with or without wash bays. The synthesis also 
investigated wastewater management practices, 
with discharging wastewater to a sanitary sewer the 
most common disposal practice. 

Product experience survey results
Every year, Clear Roads members complete a survey 
on the results of winter maintenance materials and 

equipment testing that their agencies have con-
ducted during the previous winter. The 2016-17 sur-
vey is available, along with combined survey results 
from the 2006-2016 surveys. LTAP

Clear Roads: research round-up
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WORKSHOPS & TRAINING

Calendar
For details and an up-to-date list of events, please see mnltap.umn.edu.

Truck-Weight Education Training  
(1 RS credit)  LTAP
September 6, Mankato 
September 13, St. Cloud 
September 20, Bemidji 

Fall Maintenance Expo
(1 RS credit) LTAP
Oct. 4–5, St. Cloud 

Statewide Toward Zero Deaths 
Conference 
Oct. 26–27, Saint Paul

CTS Transportation Research 
Conference
Nov. 2, Minneapolis

APWA-MN Fall Conference and 
Workshop
Nov. 15–17, Brooklyn Center

Minnesota's Transportation 
Conference
Feb. 27–March 1, Mankato

Annual CPAM Concrete Paving 
Workshop & Awards Banquet
March 15–16, Alexandria

ONLINE TRAINING: 
Anytime, anywhere!

Culvert Design and 
Maintenance   
(1 RS credit) LTAP

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

Gravel Road Maintenance and 
Design       
(1 RS credit) LTAP 

Work-Zone Safety Tutorial  
(0.5 RS credit) LTAP

Roads Scholar credit
You can earn credits in Minnesota LTAP’s Roads Scholar (RS) program by 
attending LTAP and CTAP workshops and other cosponsored events. To 
learn more or enroll in the program, visit mnltap.umn.edu/roadsscholar. 

LTAP workshops
LTAP workshops, along with events cosponsored by Minnesota LTAP, are 
marked with an LTAP at left. Check the web for details and to register 
online: mnltap.umn.edu. To be added to our print or electronic mailing 
lists, e-mail mnltap@umn.edu or call 612-625-1813. 

CTAP workshops
Circuit Training and Assistance Program (CTAP) workshops bring LTAP 
services to your neck of the woods. CTAP uses a fully equipped van to 
provide on-site technical assistance and training. Each CTAP workshop 
earns 0.5 RS credit. For more information or to schedule classes, call the 
CTAP instructor, Kathy Schaefer, at 651-366-3575, or e-mail Kathleen.
Schaefer@state.mn.us. 

Minnesota LTAP partnered with Nebraska LTAP 
this summer to provide a two-day training 
course for motor grader operators at four sites in 
Greater Minnesota. 

The course is typical of the innovative 
approach LTAP uses to provide local transporta-
tion agencies with essential training in the most 
effective, cost-efficient way. "We’re continually 
looking for new ways to better meet the train-
ing needs of local agencies," says Mindy Carlson, 
Minnesota LTAP program manager. "This 

workshop is a great example of partnering with 
other LTAPs to share expertise and resources to 
the benefit of our local agencies, their staff, and 
the public they serve."

The training consists of one day in a class-
room setting, then another day in a field set-
ting on a local gravel road, with each workshop 
participant given a hands-on opportunity in a 
motor grader.

At a recent Stearns County training typical of 
the course, 12 participants shared six different 
motor graders over the course of the day.

“We try to cover all basics that a maintenance 
operator has to face,” says course instructor Brian 
Jackson of the Nebraska LTAP. “One of the things 
that really helps the class is to have an instruc-
tor who gets up in the machine and shows the 
operators how to actually set the machine and 
how to run it—and how to be able to run all the 
various types of machines.”

A short video about the training will be avail-
able on our website. Minnesota LTAP plans to 
offer the training again in 2018. LTAP

Which vehicle is at fault?

Multi-lane roundabouts tend to see 
an increase in crashes due to failure to 
yield and improper lane use violations. 
Which vehicle is at fault in these dia-
grams? Answers are below. 

And see page 3 for more from 
Thinking of Building a Multi-Lane 
Roundabout? from the LRRB. The dia-
grams, which are included  in the 
document, are courtesy of Washington 
County. LTAP

Driver simulator training comes to you!

MnDOT offers on-site simulator training around the 
state for anyone who operates a snowplow, single-unit 
truck, or a combination of a truck and trailer. The train-
ing is designed for new or veteran drivers, allowing 
them to improve their ability to recognize and react to 
a variety of road conditions and hazards to better man-
age risk.

The interactive driving simulation system—the 
first of its kind in Minnesota—includes two simulators 
housed in a 32-foot self-contained trailer with a class-
room slideout, enabling the training to take place at 
any location.

Throughout 2017 and 2018, the simulator will be 
traveling around Minnesota. Check out the simulator 
schedule to see when the training will be available in 
your area, and contact Andrew Kubista at 651-366-
3560 or andrew.kubista@state.mn.us to schedule a 
session.

The cost per four-hour training session is $600, 
with a maximum of six students per session. Cities 
and counties are encouraged to work together to fill a 
session.

The training is worth 0.5 Roads Scholar Program 
credit. Visit Minnesota LTAP's training page for details. 
LTAP

Minnesota & Nebraska LTAPs partner to deliver motor grader training 

Some drivers may incorrectly perceive roundabout 
entry as a “right turn” or “merge” situation. When they 
do, drivers in the right-hand lane may fail to yield to 
the left lane of cross traffic, leading to a collision. In this 
diagram, Vehicle 1 is at fault for failing to yield to both 
lanes of cross traffic. 

Some drivers may incorrectly perceive the roundabout
as being a “circle road” and therefore may disregard 
lane use signs and instead attempt to turn left from 
the right-hand lane, thus cutting in front of the vehicle 
next to them. In this diagram, Vehicle 1 is at fault for 
failing to position itself in the left-hand lane prior to 
turning left within the roundabout. 


