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Brian Hirt, Managing Director
402-770-9067
brian.hirt@ctcandassociates.com

Chris Kline, Managing Director
920-401-9323
chris.kline@ctcandassociates.com



Links and more examples at ctcandassociates.com

Selected
work
examples

Refined ROI Methodology Shows 
Added Benefits of MnPASS Lanes
What Was the Need?
MnPASS express lanes provide commuters in Minneapolis-
St. Paul with a congestion-free alternative during peak rush 
hour traffic. The system’s tolling lane projects have proved 
effective in relieving traffic congestion, managing ongoing 
increases in travel demand and maximizing the benefit of 
public investments. 

To continue providing improved mobility throughout the 
region and to address anticipated increases in user traffic, 
MnDOT has planned to expand the MnPASS lane system 
by implementing additional facilities. Since the region 
doesn’t have high-occupancy vehicle corridors that could 
be converted to high-occupancy toll lanes, MnDOT will 
have to increase capacity by adding new lanes or using 
existing shoulders as priced dynamic shoulder lanes. 
Selecting the next set of managed lanes requires careful 
consideration to ensure increased benefits at lower invest-
ment costs. 

In the past, MnDOT had used a series of evaluation methods—cost estimation, perfor-
mance measures and travel demand forecasting—to select new MnPASS corridors. While 
the recommendations and results from these assessments were adequate, each evalua-
tion used a different set of objectives and assumptions. The range of benefit–cost factors 
in earlier evaluations was also limited to travel time savings, operating costs and crashes. 

MnDOT needed a more thorough and consistent benefit–cost analysis methodology 
to help decision-makers better assess MnPASS project alternatives; compare potential 
MnPASS corridors; and communicate why MnPASS is a financially effective, long-term 
strategy for addressing mobility and congestion issues. 

What Was Our Goal?
The goal of this project was to develop a refined, standardized methodology to more 
accurately assess the return on investment (ROI) of MnPASS programs and projects. A 
refined assessment framework would include a broader range of financial and perfor-
mance measures, allowing MnDOT to more thoroughly evaluate MnPASS investments. 

What Did We Do?
Using ROI as the central framework, the research team set out to generate a more com-
prehensive method for estimating benefits and costs. To begin, team members identi-
fied limitations in the existing benefit–cost analysis methodology and developed a list of 
factors to include in the refinement process. Then they interviewed stakeholders from 
various agencies to better understand MnPASS planning and operations needs, as well as 
the data required to support the research and system benefits and costs. 

Next, they began to develop the enhanced framework by defining economic, environ-
mental and social ROI categories for MnPASS investments, and mapping the relationship 
between these categories and their associated benefits and costs. Benefit–cost analysis 
methods then were used to build the refined framework and to estimate benefit–cost 
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TECHNICAL
SUMMARY

MnPASS express lanes enhance 
traffic operations and improve 

mobility.

R E S E A R C H  S E R V I C E S  &  L I B R A R Y

Researchers developed a 

new method for 

evaluating the benefits 

of MnPASS managed lane 

projects based on return on 

investment and benefit–

cost analysis. The new, 

refined method shows that 

MnPASS projects have more 

positive impacts than 

previously identified.
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“For more than 50 years, 
the states have trusted the 
Transportation Research 
Board to manage the National 
Cooperative Highway Research 
Program (NCHRP) and provide 
state DOTs with practical 
solutions to the challenges 
they face every day. Under the 
direction of the AASHTO Special 
Committee on Research and 
Innovation (R&I), TRB ensures 
that the states’ investment 
in NCHRP research pays off 
by finding new and improved 
ways to deliver transportation 
services and products that meet 
society’s needs. We feel a great 
responsibility to make sure the 
states get a good return on their 
investment.

“To this end, we are aided by 
R&I—the AASHTO committee 
responsible for oversight of 
NCHRP. Its members include 
research managers and executive-
level staff in equal numbers. We 
work together to maintain balance 
in the program by ensuring that 
NCHRP focuses on the day-to-
day problems faced by DOTs 
while maintaining alignment with 
the strategic needs of agency 
executives.

“As a result of AASHTO’s recent 
reorganization, more emphasis is 
being placed on innovation and 
implementation. We look forward 
to exploring new opportunities to 
identify and promote innovations 
that can assist state DOTs achieve 
their core missions.”

Christopher Hedges 
Director,  
Cooperative Research Programs,
Transportation Research Board

AASHTO members 
commit State Planning 
and Research (SP&R) 
Program funding to 
support and oversee 
NCHRP, which pools 
the states’ research 
dollars to solve critical 
transportation challenges 
identified by the states. 

NCHRP is administered 
by the Transportation 
Research Board (TRB), 
part of the National 
Academies of Sciences, 
Engineering, and 
Medicine (NASEM). 
TRB and NASEM bring 
trusted objectivity 
and independence to 
the administration 
and conduct of 
NCHRP research. 

Learn more at  
trb.org/nchrp.

NCHRP:  
YOUR 
RESEARCH 
PROGRAM

Solving  
Transportation  

Challenges 
Through  

Research
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Makes the Di f ference 2018

The “Sweet 
Sixteen” state 
research projects  
highlighted on these pages were 
selected by the Research Advisory 
Committee of the American Association 
of State Highway and Transportation 
Officials (AASHTO). They comprise four 
high-value research projects from each 
of the four AASHTO regions, funded 
primarily through the State Planning 
and Research (SPR) Program.

As the nation’s cornerstone state 
research program, SPR provides 
Federal Highway Administration 
(FHWA) funding to the states to 
address top concerns and identify 
solutions at the state level. States 
further address areas of common 
concern through the Transportation 
Pooled Fund Program.

Complementing this publication 
are two companion pieces for 2018 
focusing on research innovations in the 
areas of safety and pavements. All of 
these publications may be found at 
research.transportation.org.

MONTANA ADDRESSES ROCKFALL HAZARDS 
THROUGH PRESERVATION
Montana DOT saw success with its Rockfall Hazard 
Rating System developed in the early 2000s. However, 
after a decade of use, the system needed to incorporate 

technical updates, new 
project selection tools, and 
asset management principles. 
Researchers updated the 
state’s rock slope rating 
criteria and identified 
critical rockfall sites in Montana. A new Rock Slope Asset Management 
Program includes a condition rating scale based on rockfall history and 
ditch effectiveness, as well as new descriptive condition states to aid with 

deterioration modeling and risk analysis. Programmatic costs, performance measures, and long-term 
risks all factor into slope preservation planning tools that focus on maintaining the network rather than 
reactive repair efforts. Using this approach, the agency has reduced costs from $35 million to $28 million 
annually while achieving the same outcomes. Final report.

SMART MAINTENANCE AND PRESERVATION

RESEARCH
AWARD-WINNING INNOVATIONS FROM STATE DOTS

Incorporating 
preservation efforts 

on rock slope assets 
rather than the “worst-
first” reconstruction 
approach saves 
$7 million annually.

SNOWPLOW ROUTE 
OPTIMIZATION SAVES 
MONEY IN KENTUCKY
With the growth of Kentucky’s 
transportation system, the 
state’s snow and ice removal 
routes changed piece by piece. 
These routes were not making the most efficient use of Kentucky 
Transportation Cabinet’s resources and were potentially causing 
unnecessary expenses in contracted snowplow trucks. Researchers 
employed geographic information system–based analytical tools to 
identify optimal truck routings and to indicate where more or fewer 
trucks were needed based on collected data and input from local 
drivers. Using factors such as 
salt availability, truck types, and 
roadway attributes, the model 
produced new optimized route 
assignments that still prioritized 
central high-volume roads. 
Modeling new routes for selected counties has identified the ways 
to schedule fewer trucks and save significant dollars while keeping 
Kentucky’s roads clear of snow and ice. Project web page.

SOUTH CAROLINA ADDS LIFE TO ASPHALT ROADS
A cornerstone goal of South Carolina DOT’s 2018–2020 strategic 
plan is to “maintain and preserve [the] existing transportation 
infrastructure.” To help achieve this goal, the agency created a 
targeted approach to place the right treatment on the right asphalt 
roads at the right time. Researchers identified several ways to 
enhance the effectiveness of South Carolina’s existing pavement 
preservation program: a decision concept that stressed remaining 
service life, better assessment of treatment options that takes costs 
and benefits into account, and more educational opportunities for 
decision makers. Implementation efforts are now underway, with 

a detailed analysis 
of various roadway 
treatments—chip 
seals, microsurfacing, 
and ultra-thin lift 
overlays—that will 
feed into and improve 
the agency’s pavement 
management system 
and decision-making 
tools. Final report.

Eliminating nine contracted 
snowplow trucks in four 

counties will save nearly 
$250,000 annually.
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Building a better database
State DOTs compile detailed facts and fi gures on winter maintenance

A 
single grain of salt weighs 

mere milligrams, but 

numbers add up quickly in 

the winter maintenance world.

States measure annual salt use by 
the ton. A fleet of plow trucks can be in 
the thousands. A state’s annual winter 
maintenance expenses are typically 
in the tens (or hundreds) of millions 
of dollars. In light of these dizzying 
figures, winter maintenance is necessar-
ily a data-driven enterprise. The more 
that transportation agencies know 
about their own systems—and those 
of states across the border or across 
the nation—the better they can make 
important decisions about purchasing, 
planning and policy-making.

We’re paying how 
much for salt?

The Clear Roads consortium of 31 
state departments of transportation 

(DOTs) has investigated a wide range 
of topics related to winter maintenance 
since 2005. In the last decade, and even 
before Clear Roads’ formation, state 
DOTs have called upon one another to 
collect information about their winter 
maintenance operations. 

An early motivator was the cost 
of road salt. According to Jay Wells, 
maintenance operations staff assistant 
for the Washington State Department of 
Transportation (WSDOT), the question 
came all the way from the director’s 
office: Why is our agency paying so 
much for salt?

“The first step in answering that,” 
Wells said, “was finding out where we 
stood in the national landscape—not 
just how much we use and what we 
spend, but what about other states?” 
As it turns out, many of these same 
states wanted this information as well, 
and WSDOT’s efforts to collect salt use 
and cost data from state DOTs for years 
became an annual effort.

Wells’ colleague James Morin, 

MAINTENANCE DATA

By Brian Hirt
Contributing Author

journal and
magazine
articles

Preliminary Investigation   (PI-0009)

Caltrans Division of Research, Innovation and System Information

California Winter (Non-Snow and Ice) 
Level of Service Strategies

Requested by
Russell Modrell, Division of Maintenance

February 13, 2018

The Caltrans Division of Research, Innovation and System Information (DRISI) receives and evaluates numerous 
research problem statements for funding every year. DRISI conducts Preliminary Investigations on these problem 
statements to better scope and prioritize the proposed research in light of existing credible work on the topics 
nationally and internationally. Online and print sources for Preliminary Investigations include the National Cooperative 
Highway Research Program (NCHRP) and other Transportation Research Board (TRB) programs, the American 
Association of State Highway and Transportation Officials (AASHTO), the research and practices of other 
transportation agencies, and related academic and industry research. The views and conclusions in cited works, 
while generally peer reviewed or published by authoritative sources, may not be accepted without qualification by all 
experts in the field. The contents of this document reflect the views of the authors, who are responsible for the facts 
and accuracy of the data presented herein. The contents do not necessarily reflect the official views or policies of the 
California Department of Transportation, the State of California, or the Federal Highway Administration. This 
document does not constitute a standard, specification, or regulation. No part of this publication should be construed 
as an endorsement for a commercial product, manufacturer, contractor, or consultant. Any trade names or photos of 
commercial products appearing in this publication are for clarity only.
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RESEARCH ADMINISTRATION
Bureau of Field Services  
Michigan Department of Transportation

Find More Online 
Final reports for the studies featured 

in this newsletter are available  
on the MDOT Research Administra-
tion website at www.michigan.gov/
mdotresearch.

To maintain a high-quality transporta-
tion system for Michigan’s traveling 

public, MDOT makes a sustained com-
mitment to excellence in transportation 
research. That commitment includes both 
developing solutions to meet Michigan’s 
transportation needs and sharing the 
results nationally so that other states can 
learn from efforts in which MDOT has 
taken the lead.

MDOT won national recognition for 
its research in 2016, earning its third “Sweet 
Sixteen” award in five years from the 
American Association of State Highway 

MDOT Research Receives National Recognition
and Transportation Officials (AASHTO).  
AASHTO’s Research Advisory Commit-
tee members — state DOT research di-
rectors — annually cast their votes among 
more than a hundred submissions to 
honor 16 standout research projects. 

This year’s award-winning project 
evaluated the safety impacts and cost-
effectiveness of engineering improve-
ments designed to reduce crashes among 
elderly drivers. Researchers compared 
crash data before and after MDOT began 
implementing changes in 2004.

By using a more readable Clearview 
font on guide signs and a more visible 
fluorescent yellow sheeting for warning 
signs, MDOT reduced crashes by 
24 percent on freeways, 30 percent on 
urban non-freeways, and 33 percent on 
rural non-freeways.

The combined benefit-cost ratio for 
these measures ranged from $1,090 to 
$7,456 for every dollar spent. Arrow-per-
lane signing also proved effective, reduc-
ing crashes among drivers 65 and older 
by 68 percent with $1,440 in benefits for 
every dollar invested. Other cost-effective 
improvements included pedestrian 
countdown signals at intersections, which 
significantly reduced crashes involving 
pedestrians.

MDOT also received a Sweet Sixteen 
award in 2012 for a related study that 
developed strategies to keep older travel-
ers safe and mobile, and in 2013 for a 
project that investigated best practices 
for improving the safety of bicycle and 
pedestrian facilities. As part of its ongoing 

commitment to improving the safety and 
mobility of the Michigan public, MDOT 
will continue to pursue research efforts 
worthy of similar national recognition. 

MDOT received a 2016 “Sweet Sixteen” award for 
establishing the benefits of measures taken to increase 
safety among elderly travelers. One improvement, 
adding countdowns to crosswalk signs, both improved 
the safety of elderly pedestrians and reduced the risk 
of intersection crashes for elderly drivers.
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