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CHAIRMAN'S CORNER
WARD NYE | Chairman & CEO, Martin Marietta

Building Resilient Transportation 
Infrastructure Requires Investment, 
Innovation & Collaboration 

For some, the summer of 2022 will be remembered for 
historic flooding, heat waves and wildfires that wiped out 
vital infrastructure facilities and reshaped communities 
across America. 

In June, record rainfall caused flooding, rockslides, and 
mudslides in Yellowstone National Park, resulting in major 
damage to roads, water and wastewater systems, power 
lines, and other critical park infrastructure, according to 
the National Park Service. 

A pair of 1-in-1,000-year rainstorms struck about 400 
miles apart in late July. The first, in St. Louis, swamped 
sewer infrastructure and caused rivers and creeks to 
overflow, washing out roads and bridges. Days later, in 
Hazard, Kentucky, the water moved so forcefully that 
homes and buses were swept away and roads and 
bridges were destroyed. 

As these storms ravaged communities in the South and 
Midwest, wildfires in northern California burned roads and 
buckled pavement.  

The human costs of these episodes are unfathomable; 
nothing we say or do can repair the damage done to those 
affected families. The loss of homes and other personal 
property, too, is emotionally devastating. Recovery will 
take years.  

For transportation planners, these tragic situations illustrate 
the need to build hardened and resilient infrastructure—
where appropriate—to withstand the impacts of climate 
change, natural disasters, and harsh weather. 

The good news is that many state transportation 
departments have been preparing for such events 
by creating new divisions focused on resiliency and 
sustainability. California has concluded that 7,600 miles of 
its roads will be vulnerable to wildfires by 2055. In Utah, 
the Department of Transportation is working to “reduce the 
impacts of extreme events on the environment in every 
project we complete,” agency spokesman John Gleason 
told The Washington Post in November. 

At the federal level, the Infrastructure Investment and 
Jobs Act (IIJA) has established both a formula and 
discretionary program aimed at rewarding states that 
enhance the resiliency of transportation infrastructure 
and make plans for future investment.  

Understanding that each state faces unique 
topographical, climate and weather-related issues, the 
five-year, $7.3 billion in IIJA formula funding can be 
directed to projects that protect coastal infrastructure, 
improve evacuation routes and successfully propel other 
resiliency efforts forward. 

As chronicled in the pages of this issue, stories of 
our industry’s endeavors to incorporate resiliency into 
transportation improvements abound. For example, 
building information modeling (BIM) helped replace the 
aging East 138th Street Bridge (known by many as the 
Madison Avenue Bridge) in New York City, making the 
city’s transportation grid more resilient. Learning from 
past weather events, highway engineers in Florida have 
constructed a 2.4-mile stretch of highway on the state’s 
east coast designed to be more resilient in the wake of 
future storms.  

Whether facing natural disasters, environmental 
challenges or aging infrastructure, the United States’ 
transportation network will undoubtably experience 
additional disruptions in the years ahead. With this 
in mind, we must advocate for increased resiliency 
by urging greater federal and state transportation 
investment, continually embracing innovation and new 
technology, and by encouraging collaboration between 
public and private sector partners. These actions  
will be the keys to ensuring a sound future for our 
nation’s infrastructure. 
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THE ARENA
DAVE BAUER | President & CEO, ARTBA

On the Road Again

“Why aren't we flying? Because getting there is half the fun.”
-Clark Griswold, National Lampoon’s Vacation

This summer’s busy travel season broke records—and not just for high gas prices or the number of flight cancellations. 
Despite airport chaos and sticker shock at the pump, millions of Americans hit the road to reclaim their vacations. 
I was a part of this group, traveling the stretch of I-95 that leads my family to the beach each summer.  I know the 
route well and am all too familiar with the bottlenecks and gridlock that plague this annual rite of summer.

But this year’s journey felt different. As I passed construction underway to expand high occupancy tolling lanes to 
Fredericksburg, Virginia, and the bridge improvements to ease congestion in Hampton Roads, Virginia, it struck 
me how different this trip might look in a few years, when the funds from the Infrastructure Investment and Jobs Act 
(IIJA) are realized. With at least $348 billion invested over the next five years, these benefits will extend far beyond 
summer vacationers.   

More than 90 percent of American households have a car and three-quarters of Americans use them for daily 
commutes. Thanks to the IIJA, the country’s dominant mode of travel will become even more efficient, as projects get 
underway and are completed. While better transportation systems are the end goal, the creation of well-paying jobs 
and associated economic growth along the way will be an added benefit.

Of course, the investments from the IIJA will not be limited to highways and will also bring much-needed 
improvements to airports and public transportation. The U.S. Department of Transportation (U.S. DOT) has already 
announced $1 billion in Airport Terminal Grants, so that those dealing with delayed and cancelled flights will at 
least have modernized facilities in which to wait. The new law also more than doubles annual Airport Improvement 
Program investment which will lead to a dramatic boost in runway and other airside infrastructure projects.

There is no doubt that recent material price increases, supply chain disruptions and workforce challenges are having 
a dilutive impact on the potential of the IIJA. ARTBA and its state affiliates have partnered over several months 
to develop empirical information and share strategies to mitigate these broad economic forces. Even though our 
industry continues to be confronted by these destabilizing factors, the new federal investments are working their way 
into state transportation improvement programs and will provide market benefits for years to come.

While the summer travel season may be winding down, the ARTBA travel season is picking up. We encourage 
you—whether by planes, trains or automobiles—to come this fall to the ARTBA National Convention in Nashville, 
Tennessee, or our regional meetings in South Carolina and Colorado. The events are well-timed to share your 
perspectives on the opportunities our industry has before us, amid significant economic challenges. I look forward to 
the road ahead and hope to see many of you soon. 
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State Road A1A, Flagler Beach, Florida. Photo courtesy of RS&H.
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As ARTBA continues with the 3rd annual “Smart Design & 
Construction” feature—an effort first championed by immediate past 
ARTBA Chair Steve McGough—Transportation Builder takes a closer 
look at resiliency across all sectors of transportation construction. 

This issue's key focus on pages 12-33 reflects a 2022 initiative from 
ARTBA’s Innovation & Technology Forum to spotlight innovations 
that aim to increase resiliency and add to the long-term benefits of 
infrastructure improvements.  
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“Resilience analysis” is becoming a cornerstone of the 
decision-making process for state and federal transportation 
infrastructure agencies. This means exploring the critical 
factors necessary to extend the overall lifecycle of 
infrastructure assets and harden them against potential 
damage from natural and human-made disasters. 

“Whether it is fire, hurricanes, tornadoes, or other crippling 
weather events, it is reminder of our fragile existence on 
this planet,” said David Sweeney, president and CEO of 
engineering and architectural firm RS&H, an ARTBA member. 
“The economic impacts are striking. Since 2004, the federal 
government has spent over $270 billion on disaster  
recovery. Yet our communities are no less vulnerable to 
disasters today.”  

Sweeney moderated a panel of four state transportation 
department (DOT) and federal agency executives convened 
in May by the American Association of State Highway and 
Transportation Officials (AASHTO). He noted nearly two dozen 
natural disasters of $1 billion or more occurred in the United 
States in 2020, an increase from about three such events per 
year in the 1980s.  

“Now, importantly, the Infrastructure Investment and Jobs Act 
(IIJA) prioritizes strategic resilience investments within the 
life cycle of infrastructure assets,” Sweeney emphasized. “As 
leaders, we can utilize these investments, consider alternative 
materials and methods, apply smart technologies to better 
adapt and increase resilience into our future decision frame.” 

State DOT Perspectives 
To that end, panelist Will Watts—assistant secretary for 
engineering and operations at the Florida Department of 
Transportation—pointed to flood resiliency plans implemented 
in December 2021 by Gov. Ron DeSantis (R). The state 
allocated $270 million for 76 projects to harden its critical 
infrastructure against disaster damage. 

“We not only have to identify resiliency issues now but also 
incorporate resiliency into future projects as well,” Watts said. 
“Our policy at Florida DOT is focused on water and how we 
incorporate issues such as sea level rise and flooding into our 
project design efforts. We can’t get this done without partners, 
as many transportation projects are interconnected. And those 
partners include MPOs (metropolitan planning organizations), 
local governments, and regional groups.” 

Transportation Agencies Seek to Integrate Resilience 
into Infrastructure Decision-Making 
BY SEAN KILCARR 
skilcarr@aashto.org 

Marc Williams, executive director of the Texas Department of 
Transportation, noted the agency spent five times more coping 
with unusual winter weather events in 2020 and 2021 than 
the previous two-year period. The agency also must deal with 
summer storms, such as Hurricane Harvey in 2017. 

“It used to be that we could rely on the size of Texas to pull 
crews and resources from one part of the state to help in 
another part of the state,” Williams said. “Now everyone is 
responding at the same time.” 

And it’s not just weather. The agency also must rethink how it 
manages logistics and allocates resources for events such as 
the COVID-19 pandemic or cyberattacks. 

“That is forcing us to redefine what resiliency means and how 
we plan for it—and how it affects everything from land use 
to freight demand,” Williams said. “Going forward, it puts a 
premium on real-time information and the need to improve our 
IT infrastructure.” 

Supporting resiliency as a concept is easy. The process of 
incorporating it into transportation projects becomes more 
challenging once the discussion turns to costs, emphasized 
Ed Sniffen, deputy director of highways at the Hawaii 
Department of Transportation. 

RS&H’s David Sweeney (right, standing at podium) moderated 
a panel in May featuring (seated, left to right): Matt Hardy, 
AASHTO; Aimee Flannery, U.S. DOT; Marc Williams, Texas 
Department of Transportation; Ed Sniffen, Hawaii Department 
of Transportation; and Will Watts, Florida Department of 
Transportation. Photo courtesy of AASHTO.

See Integrate, 14
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Federal View 
Aimee Flannery, a surface transportation specialist in the U.S. 
DOT’s Office of the Secretary, noted that when it comes to 
tapping into data to help make infrastructure more resilient, 
it is critical to develop “standard methods and standard 
frameworks” by which to conduct such data analysis. 

“There may not be metrics yet in the industry, but there's a 
potential framework to start with,” she said. “We can also draw 
data from other industries, such as the wastewater sector, as 
a potential starting point to begin filling in the [data] gaps when 
it comes to resiliency.” 

Flannery explained that the goal is to “create that framework” 
where state DOTs and other agencies can identify both the 
“criticality” of an asset—such as a road or bridge—but also 
its key vulnerabilities and then where it falls on an overall 
infrastructure “matrix.” 

“It's figuring out how to make resilience that’s not a ‘separate 
entity,’ but that is incorporated in every part of the life cycle of 
every infrastructure asset now and going forward,” she said.  

 
Sean Kilcarr is senior editor at the American Association of 
State Highway and Transportation Officials (AASHTO). 

“To help us address cost issues, we are putting a framework 
in place—policies and checklists—to ensure we follow through 
on our resiliency plans,” he said. “We are also looking at 
‘passive’ means to improve resiliency, such as the realignment 
of roads to avoid areas affected by sea level rise. Because 
why build a bridge that can last for 100 years if in 50 years it 
will be underwater?” 

A current initiative at Hawaii DOT is creating a data platform 
to “capture” vulnerability assessments of the state’s 
transportation system—allowing the agency to “filter out” 
specific natural and human-made impacts on specific 
infrastructure assets.  

“We are not done with it yet, but within another month or 
two, we can use this ‘resiliency platform’ to help us make 
better decisions now and then to measure the impact of our 
resiliency tactics in the future,” Sniffen said. “The great thing 
about this resiliency platform is that it will not only help us on 
the design side but on the operational side as well, in terms of 
managing our emergency response when disaster strikes.”  

The Challenge of Measuring Resiliency     
BY PETER GLUS 
Peter.Glus@arcadis.com 

For more than a decade, the transportation sector has advanced the notion of “resiliency,” accelerated by vulnerabilities exposed 
by climate change. While traditional resiliency sectors focus on protection from weather events such as coastal storms and heavy 
rains, transportation professionals focus on mission and function—protecting the journey and the means that get people where 
they need to go. 

Recognizing the current evolution and trend within the transportation industry to see ourselves through the lens of resiliency, 
ARTBA recently defined resiliency as “the merger or knowledge and innovation to construct and maintain transportation 
infrastructure that adapts to and withstands the test of time, emergencies, and the environment.” See full definition on page 17. 
This more broadly blended definition reflects a focus on people and capabilities, as well as the ability to withstand, respond to, 
and recover from disruptive events.  

In recent years, both sectors face the challenge of how to measure progress towards greater resiliency. The traditional resiliency 
sector has begun to define progress as a place’s ability to withstand change to measurable social, economic, governance, and 
environmental functions by statistically defined climate events. These efforts have resulted in well-refined benefit-cost-analysis 
methodologies that are the cornerstone of federal and state grants and other financing. It is, however, challenging to define these 

Integrate, from 12

See Measure, 16
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state department of transportation agency personnel by 
leveraging staff’s inherent understanding of unique causes 
and complexities of functional loss reflecting future climate 
change and geographical conditions in state-specific locations. 
Agency field staff’s intuition and vast first-hand experience can 
be far more valuable than the most powerful supercomputer 
simulation. Design thinking and other techniques can be 
helpful in tapping into this vast database of understanding.   

The second step is to then share and find commonalities from 
state to state, so that we can take this outpouring of “people 
data” and compare it, refine it, and use it to help prioritize 
focus and investment. By rethinking how we use agency 
personnel first-hand knowledge, we have at our fingertips the 
beginning of a contextualized framework for defining resiliency 
within states.        

Peter Glus is senior vice president and North America mobility 
sales director for Arcadis.

broad functional categories with generally limited data, and 
the analyses are difficult to apply equally to rural communities, 
small cities, and large metropolitan areas. 

It's even more challenging for the transportation sector to 
define progress, as the causes of functional loss are broad, 
and not as statistically well-defined as rainfall and storm 
surge. Also, the characteristics of a journey (i.e., predictability 
or speed) are different from those of a singular place (i.e., 
economic activity). To this point, transportation professionals 
either simplify resiliency measurement using traditional 
performance metrics, or opt to apply complex real-time, 
dynamic digital representations such as digital twins. Results 
show the simplified approach does not adequately capture 
the complexity of function, while the digital twin approach 
continues to be accelerated around the country.   

In our opinion, two steps can successfully enable the 
transportation sector to create a more accessible, 
standardized approach that accurately measures resiliency 
reflecting real world conditions. The first step is working with 

Measure, from 14
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As the nation continues to deal with natural disasters, environmental challenges and aging 
infrastructure, the transportation network has faced major disruptions along the way. The public and 
private sector continue to evolve through the use of innovation, technology and processes to create 
a more resilient infrastructure. ARTBA supports the role of innovation and technology, as well as 
increased investment, in creating more resilient infrastructure and acknowledges that this will vary 
based on geography and is not  ‘one-size-fits-all.’ New thinking in terms of quantifying the impact and 
benefits of resilient solutions as well as how innovative technologies are developed and deployed will 
guide these improvements. 

Definition:
The term “resiliency” can be defined many ways in the transportation infrastructure space. In this 
context, “resiliency” is defined as the merging of knowledge and innovation to engineer, construct and 
maintain transportation infrastructure that adapts to and withstands the test of time, emergencies, and 
the environment. Technology can contribute to resiliency by helping a project better anticipate, prepare 
for and adapt to changing conditions and withstand and respond to disruptions for the expected life of 
the project.1   

However, as our nation’s infrastructure becomes more embedded with technology used to build, 
maintain, and operate our critical transportation network, care must be taken to ensure that the digital 
infrastructure which supports the physical infrastructure is resilient to both environmental and cyber 
threats. Technologies deployed in the transportation construction space should adhere to cybersecurity 
best practices and required industry standards.2  

Identifying Case Studies:
ARTBA’s Innovation & Technology Forum is working to identify examples of innovations and technologies 
that can help increase resiliency and add to the long-term benefit of infrastructure improvements.  

In addition to adopting the language in this statement for ARTBA policy, the Innovation & Technology 
Forum will also identify case studies in 2022, expanding on the role technology can have in creating a 
more resilient transportation network. These case studies will help establish specific innovations that are 
currently being implemented to create more resilient infrastructure and will be shared with policy makers 
and agencies to better identify potential solutions.  

Resiliency & Technology in Transportation  
Construction Policy Statement & Initiative

Approved by ARTBA Board of Directors, May 16, 2022

1 The italicized language is taken from section 11405 of the Infrastructure Investment and Jobs Act.
2 its.dot.gov/factsheets/cybersecurity.htm 
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Rebuilding florida's 
state road A1A for Resilience   

BY CHAD CRITCHER
chad.critcher@rsandh.com

Highway engineers in Florida have learned from prior storms and 
hurricanes how to innovate and design resilient road systems that 
protect against future extreme weather.  

State Road A1A on the east coast is a good example. In 2016, 
Hurricane Matthew caused significant damage at Flagler Beach 
as the storm surge crashed into the narrow beach’s dune line and 
washed away portions of the nearby road near the shoreline. 

A Resilient Solution 
Once temporary emergency repairs were completed, RS&H 
designers were tasked with engineering a more resilient, long-
term solution for this 2.4-mile segment of A1A.  

The new roadway includes a curbed median with open flumes 
conveying stormwater to a French drain system. Beachside 
parking along A1A was also removed to properly re-establish 
native dune vegetation.  

To limit future erosion, a natural bio swale and French drains 
were designed to accommodate a 25-year, 96-hour storm event 
without need for outfall discharge, further enhancing the area's 
resiliency and natural environment.  

Along the most damaged segment of coastline, RS&H performed 
a seawall study to evaluate viable wall concepts. Through active 
community involvement, a cantilevered secant pile wall was 
selected, which reduced the need for piles, increased ease of 
construction and reduces future maintenance. 

This secant wall is made up of a series of 3-foot diameter auger 
cast piles that overlap by 4 inches. The primary reinforced piles 
were drilled down 36 feet, overlapping the secondary, non-
reinforced 20-foot-deep piles. 

“This is the primary method of seawall construction in Europe,” 
said RS&H Project Manager Renato Gonzalez. “But it was a 
relatively new way concept for Florida.” 

The seawall is barely visible to passersby, covered up by the 
replenished sand dunes. Inside, glass-fiber reinforced polymer 
(GRFP) rebar was used rather than traditional steel. GFRP is 
corrosion-resistant and significantly lighter compared to steel, 
and it requires much smaller equipment to handle the cages, 
which reduced the overall construction footprint. 

“The buried secant pile protection system provides a highly 
resilient solution,” Gonzalez said. “When coupled with dune 
restoration, it provides a relatively low-impact of protecting 
coastal dune highways.” 

Plans were completed in July 2018 and bid by the Florida 
Department of Transportation the following month. With the 
prime contractor Superior Construction on board and the 2018 
Atlantic hurricane season safely in the past, the secant pile 
subcontractor mobilized in February 2019. Construction was 
completed within five months, costing $22.8 million—well below 
the $40.6 million projected budget. 

“The advantage of the design is that we didn’t have to demolish 
and close the entire road, which was a community traffic 
operations concern,” Gonzalez said. 

Under the new roadway sits a robust stormwater collection 
system. Both sides of the road drain to the new median, which 
flumes water downward into inlets and then into a cistern-like 
pipe that leaches back into the sand.  

Wall construction on State Road A1A in Flagler Beach, Florida. 
Photo courtesy of RS&H.
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See NYC, 20

Building information modeling (BIM) and model-based contracting 
provided innovative solutions to help replace the East 138th Street 
Bridge, a mile south of Yankee Stadium in the Bronx, New 
York City. The 1938 structure needed the upgrade to eliminate 
vertical clearance issues and meet heavy traffic demands. 

“The East 138th Street Bridge may have seemed like an 
uncomplicated bridge at first glance,” said Brenda Crudele, 
structures design director at the New York State Department of 
Transportation (NYSDOT). “However, there were many complex 
traffic, utility, geotechnical, and structural design challenges that 
needed to be overcome to ensure the success of this project.” 

How BIM & Model-Based 
Contracting Replaced  
an Aging NYC Bridge 
BY MARK HOLAN
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Lanes were narrowed to 10 feet—with a 2-foot shoulder—to make space 
for the added median. The speed limit was also lowered to 25 mph to 
create safer beach access crosswalks for pedestrians. 

Storm-Ready 
This project was a blueprint for how to successfully accommodate 
community needs, resilient infrastructure and environmental stewardship. 
Soon after completion, the area’s sea turtles returned to Flagler Beach 
to nest and lay their eggs. Should another storm come soon, it will face 
much more resilient dune and road structures.  

“We worked hard to find a balance in the design that addressed the 
community’s concerns, provided maximum protection and was acceptable 
to Florida transportation and environmental officials,” Gonzalez said. “To 
find that sweet spot and to also complete design in less than a year, it was 
a big success for the entire team.” 

Since its completion in 2019, the structure has held up to storms in the 
area. The prior flooding along A1A is a thing of the past with the new French 
drain system functioning as designed. No damage has been reported. 

Chad Critcher is a senior vice president of infrastructure for RS&H.
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The bridge functions as a grade-separated diamond interchange 
with the Major Deegan Expressway below. It is wider than it is 
long to provide accessibility to six lanes of traffic, along with bike 
paths and sidewalks to accommodate the 150,000 daily passing 
vehicles and high pedestrian demand. NYSDOT initiated the $48 
million project to design and construct a new, 100-foot single-
span bridge with numerous utilities, including a 15-foot-wide by 
10-foot-tall, combined sewer line, which needed to be considered 
during design and construction. 

Establishing a Digital Context 
Because the bridge functions as a critical 
access point in the city’s traffic grid, 
the interchange needed to remain fully 
functional while its replacement was built. 
This required meeting the challenges of 
construction sequencing and coordination 
in a congested urban area, compounded 
by multiple utilities and the COVID-19 
pandemic. NYSDOT wanted to establish 
a digital context to help participants, 
utility owners, project stakeholders, and 
the public visually understand the design 
intent and complex staging.  

That’s why a digital twin was selected 
as the primary construction document. 
The integrated hybrid modeling approach 
generated a dynamic 3D model of the 
complex superstructure and pedestrian 
components.  

Finding Success with Bentley 
Applications 
NYSDOT selected Bentley System’s 
OpenBridge Modeler, ProSteel, and 
MicroStation software applications to develop the 3D model. The 
applications provided a level of detail that contractually enabled 
the team to build directly from the model, eliminating the need for 
a complete set of traditional plan sheets.  

Using this highly detailed, geometrically accurate model helped 
identify interference with the utilities. It also allowed landscape 
architects to aesthetically blend the new bridge with the adjacent 
existing historic retaining walls.  

iTwin Design Review provided the central platform for some 
200 reviewers across 15 agencies to readily access and 
provide comments on the model in a digital environment. Using 
SYNCHRO and LumenRT, NYSDOT created a 4D simulation 
of the construction sequencing and animated renderings, which 
served as a valuable tool for public outreach. 

Digital Twin Industrializes Delivery 
With Bentley’s integrated modeling and iTwin technology, 
NYSDOT generated a digital twin that helped identify and 
resolve costly issues prior to construction. Rather than having 
stakeholders sift through over 200 traditional plan sheets to 
understand the construction sequencing, NYSDOT provided 
them the SYNCHRO generated 4D video that within minutes 

enabled them to view and understand the 
construction planning and road closures. 
This helped alleviate public concerns—
an outcome that was impossible with 
conventional methods.  

Updates to the digital twin delivered 
as part of the contract reflected design 
changes, and the as-built environment. 
They also served as a tool for asset 
management and bridge inspection.  

“These challenges made this project 
an ideal choice for NYSDOT to utilize 
building information modeling and 
model-based contracting, which requires 
a digital information exchange from 
design to construction,” said Zach 
Maybury, NYSDOT highway design squad 
manager. “This method also proved to 
provide us the best price, as the winning 
contractors bid was 15 percent lower 
than the engineer’s estimate. To our 
knowledge, the is the most sophisticated 
transportation project to be delivered with 
this means of contracting in the history of 
the United States.” 

Bentley selected the completed project as the bridge category 
winner of its 2021 Going Digital Awards in Infrastructure, which 
is open to the firm’s software users in all forms of infrastructure 
projects and stages—from design, to construction, to operations. 

“The replacement of this critical link in the complex network of 
NYC’s transportation grid, with a new structure that exceeds the 
AASHTO service life requirements, will ensure greater reliability 
and resilience for years to come,” said Marbury. 

Mark Holan formerly served as ARTBA editorial director. 

NYC, from 19

Excavation operations on the east side of 
the bridge that carries East 138th Street 
over the Major Deegan Expressway and 
connects to Manhattan. Photo courtesy of 
@NYSDOT_NYC on Twitter.
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Preserved Pavements  
are Resilient Pavements 
BY SCOTT BERGKAMP
scott@bergkampinc.com

We often have heard that a chain is only as strong as its 
weakest link. As we evaluate our road networks for resiliency, 
this maxim certainly applies. In an emergency, a few 
scattered failures on major thoroughfares in a community will 
hinder first responders and population evacuation. 

That's why state and local road agencies—when improving 
the resiliency of their infrastructure—should enhance the 
pavement condition of the entire network via preservation. 
The uncertainty of trying to predict where failures will occur—
and then addressing only those locations—is eliminated when 
an entire road network is in good condition. 

When transportation systems perform before, and especially 
during and after periods of increased stress or service 
disruptions due to climatic or man-made events, they are said 
to be resilient. Preserved pavements are resilient pavements 
just when they are needed most. 

Pavement preservation is intended to keep good roads 
good—prolonging pavement life and resiliency—without 
adding structural value. Preservation techniques include 
surface treatments such as slurry surfacing, crack sealing, 
chip sealing, micro surfacing, rejuvenation, hot and cold 
in-place recycling and thin-lift hot-mix asphalt paving, and 
concrete pavement restoration. 

In addition to providing cost savings for governments, 
pavement preservation utilizes up to 80 percent less of the 
earth’s non-renewable resources compared to conventional 
highway rehabilitation and reconstruction programs. 

Preservation treatments are completed quickly with minimal 
disruption to traffic. Freely moving traffic produces far fewer 
emissions than slowed or stopped traffic, so the environment 
benefits from decreased emissions means fewer road work-
related traffic jams, less mobile construction equipment, and 
fewer, endless processions of haul trucks. Preservation fully 
utilizes reclaimed asphalt pavement (RAP), keeping it out 
of landfills. And preservation decreases airborne particulate 
matter (PM) compared to that emitted during conventional 
reconstruction. 

In addressing network pavement condition, many agencies 
have demonstrated the ability to improve the condition of the 
entire network with pavement preservation practices, better 
utilizing their existing budget while enhancing resiliency. 

For example, Elmore County, in the Gulf Coast state of 
Alabama, is subject to hurricanes that move inland, with 
associated infrastructure damage and flooding of roads. 
By using pavement preservation principles, the county has 
increased the number of roads in good condition (rated 80 
out of 100 and above) throughout its network from 45 percent 
in 2004 to 75 percent in 2021, enhancing their resiliency and 
pavement condition index. 

“Our goal was and still is to be proactive instead of reactive 
when it comes to maintaining our roads,” said Ritchie Beyer, 
Elmore County COO. "This was not just one program, but 
a completely new approach to maintenance. Moving from 
a worst-first approach to a more proactive program has 
allowed the citizens of our county to enjoy better roads 
throughout the county.” 

In Massachusetts, the town of Lexington used preservation 
techniques to increase its total of improved good roads from 
61 percent in 2010 to 93 percent in 2021. “If you have less 

See Pavement, 25
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money, if your budget is being cut, or even just not being  
increased, it’s the best time to perform preservation,” said John Livsey, P.E.,  
town engineer. “The less you have, the more critical it is to really stretch your dollars and  
make sure that the better-condition roads don't slip.” 

These agencies found that improving a network’s overall resiliency in a cost-effective manner through pavement preservation 
is very achievable, and at the same time improves network condition. With this approach, the agency’s constituents will be 
pleased both during normal times, and also when they experience a disruptive event. 

Best of all, pavement preservation enhances system resiliency and is environmentally sustainable while it saves taxpayers 
money. On all accounts, it's a win-win for road agencies and the road users they serve. 

Scott Bergkamp is president of Bergkamp Inc., located in Salina, Kansas. He is immediate past president of FP2, Inc.,  
the Foundation for Pavement Preservation. 

Pavement, from 23

Are resiliency plans overlooking a key element?      
Public input can help to inform resilient infrastructure, and gathering it is now easier than ever  
BY LACEY DUNCAN AND DARIN WELCH 
LDuncan@hntb.com; DWelch@hntb.com  

As the transportation industry seeks standard measures 
for resilient infrastructure, many owners are seeing public 
engagement among the metrics to consider further. Given 
the federal emphasis on inclusion and resilient infrastructure, 
it only makes sense to advance these initiatives together. 
Moreover, with advancements in technology solutions, the 
ability to gather public input to improve community resilience 
is now a realistic, achievable goal.   

For owners who lack the resources necessary to mount more 
comprehensive digital campaigns, virtual engagement tools 
such as the Public Involvement Management Application 
(PIMA) can help. Agency personnel can visualize the  
public’s participation to streamline high-quality input with 
minimal management.  

Recognized by the Federal Highway Administration’s 
Every Day Counts-6 initiative as a leading virtual public 
involvement solution, PIMA helps owners meet critical National 
Environmental Policy Act requirements. Originally developed 
in 2015 by the Iowa Department of Transportation and HNTB, 
nearly 25 agencies have deployed PIMA to date. It is used to 
track attendance, distribute mass texts and emails, host virtual 
events, measure favorability, identify project topics and visualize 
feedback by location. PIMA also integrates with other maps. 
New enhancements are regularly added or being planned.  

The software application has helped the North Central Texas 
Council of Governments and the Massachusetts Department 
of Transportation nearly quadruple meeting attendance and 
facilitate engagement with thousands of commenters. Further, 
PIMA can be deployed not only for resilient infrastructure 
project design and construction management, but also for 
regional plan updates. For example:  

• IowaDOT utilized PIMA to create a more informed public 
process to select an alternative for the Black Hawk 
Bridge over the Mississippi River.  

See PIMA, 26
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PIMA, from 25

• New York City’s East Side Coastal Resiliency Project, which will reduce flood risk due to coastal storms and sea-level rise, 
used it as an engagement tracking system. 

• The East Baton Rouge Parish in Louisiana implemented PIMA to organize stakeholder attendance and manage comments 
on its stormwater master plan update. PIMA informed the team of the connection between increased public participation 
and hot-spot problem areas. 

Owners find pairing PIMA with geospatial innovations can lead to more informed decision-making and greater transparency 
since it: 

•	 Satisfies	public	expectations	
 Public engagement is an increasingly important metric in infrastructure development. The federal government requires it, 

and now the public has an expectation of multiple touch points with minimal effort throughout the life cycle of a project. 
PIMA’s consumer-like experience and mobile-friendly functionality meet the public’s expectations of ease and convenience. 
Constituents can view, comment and digest program content at their own pace and in their own language.  

• Improves transparency 
 Geospatial overlays can simplify complicated engineering and planning data, allowing the public to better understand risk 

and a project’s configuration. Placing this valuable information in stakeholders’ pockets helps to support the agency’s goals 
of developing transparent and equitable infrastructure. Additionally, PIMA can integrate with other geospatial solutions, which, 
when paired, provide added value to project teams, allowing them to associate future risk with current stakeholder concerns. 

• Promotes inclusion 
 Full community involvement as part of the decision-making process can produce more resilient infrastructure, but until 

recently, it’s been a challenge for owners to understand where engagement is lacking. PIMA’s geographic information 
functionality helps to map a project’s participation clusters. From there, PIMA can serve as a conduit for reaching untapped 
audiences, providing the platform for a project team to continually refine their current outreach plan.  

Lacey Duncan is a resilient infrastructure solutions consultant and Darin Welch is an associate vice president and technology 
department manager. Both are employed by HNTB Corp. 
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Quantification of climate  
risks for transportation networks using  
a systems approach    
BY JOSH LEE, CHRIS GRAY, CHRIS TZENG, DR. JUAN CARLOS LAM, TIM GROSE, MATT MOORE, PE, AND MIKE FLOOD

Assessing the impacts of climate change on transportation 
networks should not be limited to evaluating damages. 
Assessments should also consider the cascading effects of such 
damages, including network disruption and impacts on equity. 
Considering these effects is important to better understand 
the probable consequences of climate change. An improved 
understanding leads to informed prioritized climate adaptation 
investments that can reduce these multiple effects, support socio-
economic development, and avoid needless expenditures. 

The Western Riverside Council of Governments (WRCOG) and 
the San Bernardino County Transportation Authority (SBCTA) 
used a novel systems approach to quantify climate risks 
associated with localized probable damages at an unprotected 
roadway section along southbound Interstate 15, approximately 
0.4 miles south of Cajon Junction in California. Interstate 15 
connects San Bernardino and Victorville and locations beyond, 
including Las Vegas. 

The 2016 Caltrans estimated Average Annual Daily Traffic 
(AADT) count for this segment was 152,000 vehicles. Disruptions 
along this part of the corridor cause long detours and significantly 
increase congestion along alternate routes 
due to the low network redundancy. Interstate 
15 has experienced extreme weather and 
closures in the past (e.g., heavy snowfall 
event that closed the road in December 2019). 
Considering that climate-related events leading 
to service disruption are anticipated to be more 
frequent and severe over time—and combined 
with already low network redundancy—the 
resilience of Interstate 15 is a matter of high 
regional concern. Climate-related events 
relevant to this region include wildfires, 
droughts, extreme heat, river flooding,  
and landslides. 

The systems approach supported the 
structured modeling of combined hazards in 
this region that are exacerbated by climate 
change.  The roadway damages that were 
modeled took into account simulated erosion 
and overtopping from the increased water 

flow—due to projected precipitation—running adjacent to the 
roadway section. The projected precipitation was obtained from 
Global Climate Models (GCMs) relevant for California that had 
been downscaled by the Scripps Institute of Oceanography 
with a technique called Localized Constructed Analogs (LOCA), 
and National Oceanic and Atmospheric Administration (NOAA) 
Atlas 14 precipitation values for return periods of interest. These 
flows were adjusted to account for the effects of wildfire events, 
which are common in this region and are known to exacerbate 
flooding. A high burn was assumed to occur over a quarter of the 
25.6-square-mile watershed. 

The systems approach also supported the structured 
quantification of monetized consequences resulting from 
damages to the roadway, as well as additional travel time and 
travel distance caused by trip detours—for both commercial 
and private trips—and the impact of these detours on low-
income households. A travel demand model along with demand 
projections was used to characterize present and future trip 
patterns and their implications on the cost of trip disruptions. The 

Average commute time change in the year 2040 as a result of disruption.

See Climate, 28
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monetization of consequences is important to ensure outputs are 
objective and can be directly integrated into climate adaptation 
investment decisions.  

The systems approach that was applied included lifecycle cost 
estimation practices, which considered the life of the affected 
roadway in the determination of the period of analysis, combined 
with anticipated climate-related events during this period. The 
approach also included stochastic scenario modeling resulting 
in the probabilistic representation of lifecycle costs. Finally, 
the systems approach was based on the Federal Highway 
Administration’s Adaptation Decision-Making Assessment 
Process4, which supports the measurement of cost effectiveness 
of different climate adaptation investment options to help avoid 
overinvestment or underinvestment. 

Trip analysis results indicated that the cost of disruptions 
associated with a 24-hour closure in 2040 could amount to $79 
million compared to $30 million in 2012 (the base year of the 
travel demand model). The analysis showed that those who 

rely on the Cajon Pass could experience severe delays of 3.8 
hours in 2040 (on average) compared to 2.7 hours in 2012. 
The pattern was similar for populations who rely on transit and 
other modes for commuting (i.e., 3.8 hours in 2040 compared 
to 2.8 hours in 2012). Those modes of transportation used the 
same alternate routes as those used by private vehicles to reach 
their destinations, and therefore, were subject to comparable 
delays. Workers using transit are likely to have less flexible 
work schedules, and as a result, would likely be economically 
impacted by these delays. The analysis also showed that low-
income populations (with an income under $35,000) would be 
disproportionately affected by a closure and would experience the 
largest commuting time among all income groups (i.e., 4 hours in 
2040 compared to 3 hours in 2012). The monetized results of the 
trip analysis was integrated into the climate risk assessment. 

The result of the climate risk assessment widely varied across 
relevant GCMs (i.e., MIROC5, CanESM2 and HadGEM2-ES). 
Using MIROC5, the 50th percentile net present value (NPV) 
lifecycle costs were estimated to be zero (i.e., no costs) and the 
corresponding 95th percentile NPV lifecycle costs were found 
to be relatively low ($0.8 million). Using CanESM2, the NPV 
lifecycle costs amounted to $1.1 million (50th percentile) and to 
$84 million (95th percentile). The application of HadGEM2-ES 
resulted in the highest NPV lifecycle costs: $85 million (50th 
percentile) and $552 million (95th percentile).

Appropriate consideration of the potential impacts of climate 
hazards (and hence the use of this information to support 
climate adaption) requires a systems approach and a forward-
looking perspective to determine how conditions may relate 
and change over time. This perspective represents a shift from 
traditional practice, which historically has focused on quantifying 
costs associated with damages and looked to the past (i.e., 
observed conditions) to guide decisions. It disregarded the 
broader impacts of climate change, including those affecting 
transportation service, user groups who are socio-economically 
vulnerable, and other users.  

WRCOG and SBCTA have since used this systems approach 
to improve climate adaptation in the region and have applied a 
similar approach to over a dozen other transportation projects in 
the region, quantifying corresponding tangible benefits to equity. 

Acknowledgement: This effort is a component of the Resilient 
Inland Empire (Resilient IE) Project, initiated by WRCOG and 
SBCTA with grant funding from the California Transportation 
Authority (Caltrans) Adaptation Planning Grants Program. For 
more information, please visit wrcog.us/285/Resilient-IE. 

Josh Lee is with San Bernardino County Transportation 
Authority; Chris Gray and Chris Tzeng are with Western 
Riverside County Council of Governments; and Dr. Juan 
Carlos Lam, Tim Grose, Matt Moore, PE, and Mike Flood are 
with WSP USA.
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4 U.S. Department of Transportation, Federal Highway Administration Office of Planning, 
Environment, & Realty. (2016). “FHWA-HEP-17-004: Adaptation Decision-Making 
Assessment Process (ADAP).”
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surface tension allows it to 
seep into the pavement 
voids quickly, so drivers 
can get back on the 
road sooner.

AMIGUARD 
Penetrate-CL and 
J-Band together 
can provide many 
years of protection 
for your 
pavements. 

AMIGUARD should 
be applied soon 
after the rumble 
strips are ground.

www.thejointsolution.com
www.asphalt-materials.com

Centerline joints are particularly 
susceptible to air and water 

damage. For new pavements 
that will have rumble strips, it 

is critical to treat them 
proactively to avoid 

negative consequences 
in the future.

Applying J-Band®, an 
industry leading 

VRAM, at the time 
of construction, 

under the surface 
where centerline 
rumble strips will 

be installed, 
will reduce 

permeability in this 
most critical area. 

This will extend the 
life of the joint and 

improve the 
performance of the 

entire pavement. 

J-Band is a materials approach that is 
applied prior to paving under the eventual 

location of the longitudinal joint. As the hot 
mix is installed on top, J-Band migrates 

upward because of the heat and pressure.

Rumblestrips + J-Band + AMIGUARD = Longer Lasting Safer Roads

Time to Protect the 
Middle of the Road
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ClimeCo Completes Sustainability 
Assessment on Asphalt Materials’ J-Band® 

Longitudinal joint deterioration has long been an issue 
with pavements. Through collaborations between state 
transportation agencies and industry experts, the Heritage 
Research Laboratories developed VRAM to solve this issue. 
VRAM is a Void Reducing Asphalt Membrane that significantly 
reduces air voids in asphalt pavement longitudinal joints. 
Applied prior to paving, VRAM migrates into the asphalt 
surface course at the longitudinal joint as it is placed, filling 
voids and reducing permeability.

Jeff Ball, Asphalt Materials executive director of marketing 
and communications said that “VRAM was conceptualized in 
2002 and has increased in usage as agencies have realized 
the benefits of pavement life extension and life cycle cost 
savings. With 20 years of documented experience across 
22 states, VRAM is a sustainable solution that saves time, 
money, and lives.”

Asphalt Materials, Inc. (AMI) collaborated with ClimeCo to 
complete a Life Cycle-based Assessment (LCA) of J-Band®, 
AMI’s VRAM product. ClimeCo is a global company that 
advances the low-carbon future with market-based solutions. 
ClimeCo started with a goal to reduce greenhouse gasses 
(GHG) through scalable abatement projects that create value 
for customers. ClimeCo has evolved into a global, full-service 
advisor, transaction facilitator, trader, and developer of 
environmental commodities and sustainability solutions.

Ball mentioned that “at the conclusion 
of the J-Band assessment, ClimeCo 
published the article, What is a Life Cycle 
Assessment? Their comparative life cycle 
assessment is focused on the singular life 
cycle of a pavement’s longitudinal joint. 
The model analyzed a one-mile stretch of 
pavement located 50 miles away from the 
manufacturing site for J-Band and Joint 
Adhesive, and 30 miles away for infrared (IR) 
Heater and Pave Wide/Trim Back.”

GHG emissions were assessed for three 
stages across the life cycle of a road: 
transport, application, and maintenance. 
GHG emissions vary based on different 

paving and transportation distances. A sensitivity analysis 
evaluated J-Band’s performance over different model 
parameters.

The emissions of compounds affecting human health and 
environment were compared. Project emissions of regulated 
criteria air pollutants were comparatively assessed and 
included volatile organic compounds (VOCs), carbon 
monoxide, nitrogen oxides (NOx), and fine particulate matter 
(2.5µ diameter and smaller).

Safety metrics were calculated based on expected man-hours 
for each phase of work, combined with U.S. Bureau of Labor 
Statistics and Federal Highway Administration safety data. 
Application and maintenance work on J-Band is expected to 
result in far fewer injuries and fatalities compared to alternatives.

Reduction in required maintenance is the largest contributor to 
the reduced safety incidents of J-Band.

ClimeCo’s Report Conclusions:

• 'J-Band’s benefits go beyond the financial. Its safety 
benefits and reduced greenhouse gas and pollutant 
emissions have much to offer customers looking to build a 
more sustainable future.’

See VRAM, 32

Illinois VRAM Project Case Study
Location: US-51, Elwin, Illinois 
Constructed: September 2002 
Project Length: Four 100-foot test strips 
Prime Contractor: Cadillac Asphalt 
VRAM Applicator: Emulsicoat, Inc. 
VRAM Supplier: Asphalt Materials, Inc.

At left: The VRAM treated section on  
US-51 is shown at the bottom of this photo. 
The area of the longitudinal joint that did not 
use VRAM is shown above the white line.
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• ‘We believe these results should be recognized, and the 
role that J-Band can play in the decarbonization of the 
transportation sector should be emphasized.’

• ‘J-Band’s benefits largely come from the reduced need for 
maintenance. With minimal repairs needed over the years, 
maintenance crews can make fewer and shorter trips, 
preventing greenhouse gas emissions and reducing the number of safety incidences for both workers and drivers.’

• ‘J-Band extends the lifetime of an HMA pavement beyond the 15 years typical of traditional pavement. Over the long term, 
there are fewer pavement rehabilitations and replacements required with the use of J-Band.’

• ‘In addition to the air quality and greenhouse gas benefits seen in this analysis, the reduced maintenance comes with a 
significant reduction in emissions from the manufacture of the asphalt compared to alternative joint solutions.’

Content for this article was provided by Asphalt Materials, Inc. Read ClimeCo’s article and their final report at climeco.com. To 
learn more about J-Band and connect with one of their team members, email JBall@Asphalt-Materials.com.

VRAM, from 31

"As federal, state and local agencies are 
collaborating with companies on new 
infrastructure projects, sustainability and 
resilience are key drivers that are directing their 
efforts. Specifically, teams are focused on building 
more resilient and sustainable infrastructure 
to benefit and protect communities. They are 
looking for technologies, materials and processes 
that will help improve the resilience of at-risk 
infrastructure."

-	Jeff	Ball,	executive director of marketing and 
communications, Asphalt Materials, Inc.

Deficient Bridges
Federal Highway Investment

National Materials

artba.org/economics

Visit ARTBA’s  
Interactive Dashboards:

JULY-AUGUST 202232  |  transportationbuilder.org

http://climeco.com
mailto:JBall@Asphalt-Materials.com


A historical town north of Baltimore intends to train driverless 
vehicles instead of training vehicle drivers. 

The Mid-Atlantic Gigabit Innovation Collaboratory (MAGIC), 
a non-profit organization located in Westminster, Maryland, 
is creating a virtual reality environment for “Connected and 
Automated Vehicles” (CAVs). The idea is to make CAVs aware 
of—and respond to—the daily changes roads undergo, from 
potholes that suddenly open to new traffic lights with cameras 
capable of catching red light violators. 

The inability of CAVs to connect more directly to the road—and 
to changes in traffic patterns and road construction—remains a 
roadblock to their safe use and widespread adoption.  

The National Highway Traffic Safety Administration (NHTSA) 
is investigating Tesla automated vehicles after a string of 
crashes since 2018 in which Tesla cars using Tesla’s Autopilot 
or Traffic Aware Cruise Control systems hit vehicles at scenes 
where first responders were using flashing lights, flares, an 
illuminated arrow board, or cones warning of hazards. 

The ability of CAVs to be aware of such scenes before they 
arrive at them is exactly the type of situational awareness that 
Graham Dodge, executive director of MAGIC, hopes to create 
for CAVs taking part in the Westminster experiment. 

“To have that knowledge would create much safer autonomy 
than what Tesla is doing,” Dodge says. “It solves the problem 
of blind spots.” 

In partnership with the Maryland Department of Transportation 
(MDOT), MAGIC’s goal is to address the complexities of CAV 
issues and develop the state's first municipal CAV plan. The 
experiment is part of a broader attempt to create a city-wide 
“local area network” that will make Westminster more resilient 
to cyberattacks and all manner of interferences.  

The Westminster Autonomous Corridor project has several 
phases of development. Phase One has been completed and 
involved both aerial and ground scanning of the city using 
Light Detection and Ranging (LIDAR) technology, which is a 
remote sensing method that uses light in the form of a pulsed 
laser to measure ranges (variable distances) to the Earth. 

can maryland's magic make driverless cars  
more resilient?  
BY JOHN SCHNEIDAWIND   
jschneidawind@artba.org

The LIDAR scanning of several city routes allows for training 
autonomous vehicles to operate on Westminster’s specific 
topography, and in response to all-weather road conditions 
and traffic patterns. 

Phase Two involves deploying sensors to create a “digital 
twin”—a virtual reality environment of a real-life setting, 
such as a piece of machinery, a building (or in the case of 
Westminster, an entire city) to which the autonomous vehicle 
systems and sensors are connected. The digital twin provides 
the autonomous vehicle with a virtual version of the city, and 
the vehicle is “trained” in its environment before it ever hits the 
road. Once deployed, the digital twin provides the vehicle with 
a continuous view of the city in which it’s driving. 

Phase Three and beyond will expand the digital twin 
infrastructure and deploy live autonomous systems. It will 
initially serve academic research and development partners 
and collect municipal data. Once the city approves the 
budget, Dodge hopes the Corridor will be capable of serving 
citizens and businesses with autonomous transportation by 
spring 2023. 

“Eventually you will be able to summon a vehicle to your 
door,” he says. 

The use of Westminster’s virtual reality digital twin is not 
limited to CAVs. The city’s public works, public safety, zoning, 
and planning departments are also potential applications. 
So are monitoring road and pedestrian hazards, vegetation 
encroachment and tree health, or smart, adaptable streetlights 
for improving traffic flow, and reducing idling time. 

“The MAGIC Westminster Autonomous Corridor Project has 
the potential to enhance innovative transportation in the 
community, encourage economic development and provide 
residents of Carroll County more opportunities for a safe, 
reliable, equitable and accessible mobility ecosystem,” 
said Chrissy Nizer, MDOT’s Motor Vehicle Administration 
administrator and co-chair of the Maryland Connected & 
Automated Working Group. 

John Schneidawind is ARTBA’s vice president of public affairs. 
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Two ARTBA Events Bring 
Industry Leaders to Washington

The 34th Annual ARTBA Public Private Partnerships (P3) in Transportation Conference and the 9th Annual 
National Workshop for State & Local Transportation Advocates were held in the Nation's Capital July 12-15.  
Here are some highlights:

Under Secretary Carlos Monje, the top 
policy official at the U.S. Department of 
Transportation, spoke at the opening 
session of the P3 Conference. He 
addressed a variety of issues under 
his purview, primarily relating to 
implementation of the Infrastructure 
Investment and Jobs Act (IIJA).

P3 Awards 
ARTBA recognized models of excellence in innovative transportation 
leadership and finance during the conference. The 2022 winners are:
• Trailblazer of the Year: Roya Noorbakhsh, project director, Fluor 

Corp., Los Angeles 
• Emerging Leader: Laura Ware, communications manager, Fluor 

Corp., Los Angeles 
• Innovation of the Year: La Guardia Airport Terminal B 

Redevelopment, New York City 
• Community Impact of the Year: Transurban Express Lanes 

Community Grant Programs, Northern Virginia

Representative Rick Crawford 
(R-Ark.), a senior member of 
the House Transportation & 
Infrastructure (T&I) Committee, 
previewed for P3 Conference 
participants key transportation 
policy priorities should the 
GOP recapture the House later 
this year.

The Advocates Workshop kicked off with a panel 
discussion on state gas tax suspensions. From left: 
ARTBA-TIAC Director Carolyn Kramer Simons; Seth 
Millican, Georgia Transportation Alliance; Gordon 
Dixon, Virginia Transportation Construction Alliance; 
and Felice Farber, General Contractors Association 
(GCA) of New York.

“Leveraging the P3 Model to Deliver ESG 
Benefits in Transportation” panel (left to right): 
Dr. Morteza Farajian, Build America Bureau; 
Secretary Shawn Wilson, Louisiana Department 
of Transportation and Development; Sarah 
Schick, Macquarie; and Jeremy Ebie, Phoenix 
Infrastructure Investors.

Changing of the guard: Outgoing ARTBA 
P3 Division President Charlie Kilpatrick 
(right) of The Lane Construction 
Corporation was recognized for his 
outstanding service by incoming division 
president Deborah Brown of WSP USA.
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Inflation jumped 8.5 percent in July compared to the same month 
last year, according to the latest data from the U.S. Bureau of 
Labor Statistics—one of the highest annual rates in 40 years.  
Several factors are contributing to the increase, such as higher 
fuel and energy prices, supply-chain issues, strong consumer 
demand, and increased business spending.

Inflation’s impact is being felt in every sector of the economy. 
In addition to higher prices for goods and services, the 
transportation construction industry has worried about the 
availability of materials, covering rising costs under fixed 
contracts, and the impact of these trends on small businesses, 
including those certified as Disadvantaged Business  
Enterprises (DBEs). 
 
As these concerns arose through the past several months, 
ARTBA, its members and its chapters have taken steps to 
quantify the impacts of rising costs. The association has been 
educating federal, state, and local transportation officials on the 
issue, and sharing potential solutions.
 
“The average cost of the materials used in highway and street 
construction was up 15 percent in July compared to July 2021,” 
says ARTBA Chief Economist Dr. Alison Premo Black. “That is 
a significant increase, but just a national average. Our research 
shows that the impact of those higher prices on project costs can 
vary significantly depending on where you are.”    

Transportation Construction Feeling  
Effects of Inflation
BY JOHN SCHNEIDAWIND  
jschneidawind@artba.org     

The challenge started developing as Congress debated and 
passed the historic Infrastructure Investment and Jobs Act (IIJA), 
which featured first-year increases of 38 percent and 73 percent 
in federal highway and public transit investment, respectively.  
Some in the industry have wondered if these inflationary 
pressures would undercut the value of the funding increases.
 
ARTBA’s economics team has reviewed data from 18 states and 
found that over half of the low bids in the state DOT contracting 
process were coming in above the engineer estimates, 
compared to about one-third of projects in previous years.  
Considering all the projects bid in those 18 states in 2022, the 
low bids—overall—ended up being eight percent above engineer 
estimates. Meanwhile, the dollar value of projects bid in those 
states was up over 35 percent during the same time, compared 
to 2021. 

“This suggests that while we are seeing the impact of material 
prices and uncertainty in the bidding process, it is not 
completely offsetting the record increase in state highway and 
bridge projects getting into the marketplace,” Black said. “But 
the range is significant—while some states are not seeing as 
much of an impact at this time, other states are experiencing 
bid prices anywhere from 10 to 20 percent above what the DOT 
expects to pay.”

Monthly Price of Inputs for Highway & Street Construction
(excluding capital, labor and imports)
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Input prices 
up 15% from 
July 2021 

See Inflation, 38
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ARTBA chapter affiliates are working with state transportation 
departments to stem the impacts of inflation by negotiating 
new cost adjustment clauses into contracts. The Florida 
Transportation Builders’ Association (FTBA) has reached 
agreement with the state’s department of transportation to 
allow inflation cost increase sharing between regulators and 
contractors. The Ohio Department of Transportation (ODOT) 
earlier this year agreed to modify cost adjustment clauses to 
existing contracts to cover price increases in fuel, cement, 
asphalt, and steel. 

“They recognized it was a pretty dire situation,” said Chris Engle, 
director of public agency advocacy at the Ohio Contractors 
Association. Meanwhile, ODOT is still awarding new contracts 
even though many bids are coming in way over engineer 
estimates. “ODOT recognizes that prices are rising faster than 
their estimators anticipated,” he said.  

Action by ARTBA Members
Since late last year, as inflation took hold, ARTBA has been as a 
strong advocate and information source with these initiatives:
 
1. The Construction Forum launched an ad hoc working group 

focusing on these issues in late 2021, chaired by Ananth 
Prasad, FTBA president.

"The average cost of the materials used in highway and street construction was up 15 percent in July compared to 
July	2021.	That	is	a	significant	increase,	but	just	a	national	average.	Our	research	shows	that	the	impact	of	those	
higher	prices	on	project	costs	can	vary	significantly	depending	on	where	you	are."

—ARTBA Chief Economist Dr. Alison Premo Black

workzonesafetyconference.org

Work Zone  
Management  
Conference

2022 Virtual

N  TIONAL

2. Based on the Forum’s direction, ARTBA’s economics team 
built a dashboard that tracks national materials cost data.  
It helps ensure all project partners—whether public or 
private—better understand the extent of inflation’s effects. 
Continually updated, it also centralizes national cost data 
for key inputs and commodities used by the transportation 
construction industry.

3. Materials costs and availability have topped the agenda for 
in-person and bi-weekly virtual meetings of ARTBA chapter 
affiliate CEOs and staff. Chapters in Florida, Ohio and others 
have shared information on strategies being developed to 
cope with rising costs in their respective states.

4. ARTBA continues its advocacy on the federal level for the 
use of federal-aid funds to provide appropriate relief. In 
mid-July a group of members met with U.S. Department 
of Transportation (U.S. DOT) senior officials to urge this 
change in policy and provide feedback on the related issue 
of pending expansions to Buy America coverage.

 
Inflation	Outlook
The message about the effects of inflation on transportation 
project costs is reaching federal policymakers.
 
In July 19 testimony before the House Transportation & 
Infrastructure Committee, U.S. DOT Secretary Pete Buttigieg 
said that inflation “is a major focus for us right now in 
implementing the law because we’re hearing this from both 
project sponsors and the business community.” He added that 
the agency was “simply doing everything we can to ensure that 
projects move forward swiftly.”
 
The Federal Reserve is hoping to put the brakes on inflation 
through a series of rate hikes. One positive development is that the 
price of crude oil has dropped from a 13-year high of $130 a barrel 
in March to less than $90 per barrel as this issue went to press.
 
While cost increases will continue to be a challenge, the IIJA 
has been a source of stability for the industry. “We expect the 
increase in material costs and prices to begin to ease in the 
coming year just as spending from the IIJA ramps up,” Black 
says. “IIJA funds have already been committed to over 18,000 
new projects, with more to come. These projects are just getting 
started and will be under construction in 2023.”  

 
John Schneidawind is ARTBA’s vice president of public 
affairs. ARTBA Contractors Division Managing Director Rich 
Juliano contributed to this article.

  

Inflation, from 37
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Electrical and Other Hazards  
in Roadway Construction

“This material was produced under the grant SH-37116-SH1 from the Occupational Safety and Health Administration, U.S. Department of Labor.  It does not 
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This course is created to 
prevent fatalities and injuries 
in the roadway construction 
industry by providing an 
overview of the focus four 
hazards, like falls, struck by, 
caught-in or between hazards, 
with emphasis on electrical 
safety in roadway construction.

What You Will Learn:

• Overview of OSHA Focus 
Four

• Most Common Electrical 
Hazards in Roadway 
Construction—what they are 
and how to avoid them.

• Employer RequirementsSCHEDULE YOUR  
FREE CLASS TODAY!
Contact Robinson Vasquez at  
rvasquez@artba.org  
540.940.7064 (cell) • 202.683.1030 (office)
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U.S. Supreme Court cases usually receive the most media 
coverage if they involve social or criminal disputes. On June 
30, the Court’s decision in West Virginia V. EPA made front 
page news across the country for its effect on a wide range of 
issues, including transportation construction. 

West Virginia V. EPA centered on the Environmental 
Protection Agency’s (EPA) ability to issue rules governing 
emissions from coal-fired power plants. The EPA was trying to 
get these facilities to switch entirely from coal-fired generation 
to cleaner sources for producing electricity, such as natural 
gas. In issuing the rules, the Court held that EPA overreached 
its congressional authority. 

The Court said EPA was using methods of regulation 
reserved expressly by Congress for other agencies (namely 
the Department of Energy or Federal Energy Regulatory 
Commission). It held that Congress did not give EPA 
the authority to make utilities switch how they produced 
electricity. Instead, Congress only allowed the agency to 
require that power generators use the best technology 
available to ensure emissions are as clean as possible. Put 
a different way, the Court ruled EPA has the power only to 
regulate how emissions are produced, not what type. To coin 
a phrase, the Court told EPA (and all federal agencies, by 
implication) to “stay in their lane.” 

While EPA can still regulate Greenhouse Gas (GHG) 
emissions in other ways, the Court’s decision has a major 
impact on how all federal agencies approach rule writing. 
Specifically, the Biden administration’s “whole of government” 
approach to climate issues could suffer a significant setback. 

Multiple agencies are in the process of developing rules 
aimed at blunting the impacts of climate change.  The 
Securities and Exchange Commission (SEC) is preparing 
a rule to require disclosure of climate impacts by publicly 
traded companies. The Occupational Safety and Health 
Administration (OSHA) is setting standards for heat-related 
illnesses. Most relevant to transportation infrastructure, the 

Federal Highway Administration (FHWA) recently proposed 
GHG performance rules for highways that require states to 
report GHG emissions. 

There’s no doubt climate regulation is within the EPA’s “lane.” 
With the Court’s West Virginia V. EPA decision, it’s clear 
Congress did not intend for other agencies to write climate-
related regulations. For example, Congress has not explicitly 
given the FHWA permission to require states to report any 
type of GHG emission. Neither 2012’s Moving Ahead for 
Progress in the 21st Century (MAP-21) law—which established 
performance measures for the interstate highway system—or 
2021’s Infrastructure Investment and Jobs Act (IIJA)—the first 
reauthorization law with a separate climate title—gave FHWA 
any direct authority over GHG emissions.

Federal agencies often justify new rules by contending there’s 
no federal law to keep them from creating them. West Virginia 
v. EPA is likely to force a different approach. Agencies will now 
have to search for and find laws that give them the authority to 
regulate before they do so. In other words, a rule can no longer 
be enacted because “Congress hasn’t said we can’t do it” but 
rather only when “Congress specifically says we can.”

The impacts of West Virginia v. EPA are already being felt. 
A group of state attorneys general has announced it will sue 
the SEC over its climate disclosure rule, noting that Congress 
did not intend for the SEC to regulate climate issues. Will the 
FHWA’s GHG reporting rule be the target of a similar lawsuit? 

It will take time to determine exactly how West Virginia v. EPA 
will impact administrative law. One thing is now obvious: the 
Court has taken notice of regulatory “mission creep” in the 
federal bureaucracy.  If agencies, including the FHWA, aren’t 
careful to “stay in their lane” with the rules they write, the 
Court may pull them over and send them back to square one. 
 
  
Nick Goldstein is ARTBA’s vice president of regulatory and 
legal issues.  

Regulatory Roundup

Supreme Court Keeps Agencies  
in the Right Lane
BY NICK GOLDSTEIN  
ngoldstein@artba.org     
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Transportation Construction Market  
Development & Protection is Our Mission

For 120 years, the American Road & Transportation Builders Association (ARTBA) has worked exclusively 
to build and protect the U.S. transportation construction market.  

Highway, public transit, airport, rail, port and waterway design, construction and maintenance generates 
$650 billion in annual economic activity and sustains 4.4 million U.S. jobs.

ARTBA and its members:

• Led the industry charge resulting in 2021’s Infrastructure Investment and Jobs Act—the largest 
federal surface transportation funding law since the 1956 Interstate system.

• Have helped advance $58 billion in approved, yet challenged, U.S. transportation projects via strong 
regulatory and environmental legal advocacy programs.

To meet today’s business challenges, you need an organization singularly focused on your interests. 

Contact Allison Klein at 202.683.1036 or aklein@artba.org to learn more about membership.

Oklahoma  
Contractor 
Tim Duit 
joined ARTBA  
because of  
its singular  
focus.



ARTBAOn the Road

Florida Transportation Builders’ Association (FTBA) Chairman 
Henry	Mayfield (right) with M of Tallahassee, Inc., and ARTBA 
Chairman Ward Nye visited at FTBA’s Annual Convention, held 
Aug. 4-7 in Amelia Island. Nye and ARTBA President Dave Bauer 
spoke Aug. 4 to FTBA’s board. 

ARTBA Planning & Design Division 
President Chad Critcher of RS&H, at 
podium, led a July 27 discussion at the 
Engineering Issues Breakfast during 
the Mid America Association of State 
Transportation Officials (MAASTO) 
Conference in Des Moines, Iowa. 

Ryan Anderson (center), 
commissioner of the Alaska 
Department of Transportation 
& Public Facilities, gave a 
presentation July 21 at ARTBA’s 
Council of State Executives 
(CSE) Summer Meeting 
in Girdwood, Alaska. Also 
shown are meeting host and 
CSE Chair Mike Sakata of 
the Maryland Transportation 
Builders & Materials 
Association and ARTBA Senior 
Vice Chair Paula Hammond 
of WSP. 







ARTBA Vice President of Legislative 
Affairs Lauren Schapker July 15 
spoke at the Virginia Transportation 
Construction Alliance (VTCA) Annual 
Meeting in Virginia Beach. 

Representatives from two  
ARTBA member firms  
participated in a very informative 
session during the AASHTO 
Committee on Construction 
Annual Meeting held Aug. 8-11 
in Bellevue, Washington. Mike 
Rochford of Caterpillar (left) 
and Jon Gilbeck of John Deere 
shared their insights on the future 
of electric heavy equipment. 



ARTBA Director of Safety &  
Member Engagement Katie 
Chimelewski (left) shared 
information from the National 
Work Zone Safety Information 
Clearinghouse at the Institute of 
Transportation Engineers (ITE) 
International Annual Meeting and 
Exhibition, held in New Orleans  
July 31-Aug. 3. 
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NATIONAL WORK ZONE SAFETY 
INFORMATION CLEARINGHOUSE

This material is based upon work supported by the U.S. Department of Transportation under Cooperative Agreement No. 
693JJ31750009. Any opinions, findings, and conclusions or recommendations expressed in this publication are those of the 
Author(s) and do not necessarily reflect the view of the U.S. Department of Transportation. 

The World’s Largest Online Work Zone Safety Information Resource

USE IT... SAVE LIVES!

Crash DataLaws & Regulations

Safety Training  
Programs & Materials

Events &  
Conferences

Research Library
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TOMORROW’S 
MACHINES AND POWER 
ALTERNATIVES

At the heart of any construction alternative power discussion is 
… diesel.

Diesel is the go-to power on jobsites – according to the Diesel 
Technology Forum, 98% of construction’s energy use in the U.S. 
comes from diesel.

But with intense global initiatives to reduce carbon emissions 
to net zero by 2050, the press is on for construction industry 
manufacturers to find ways to lessen diesel’s carbon impact. A 
range of solutions is being considered: replacing the diesel engine 
altogether, reconfiguring the engine to run on lower-carbon fuels 
and making the diesel engine as efficient as possible.

All will be needed.

ELECTRIC IS HAPPENING
Zero emissions, low noise, instant response, fewer components 

to break down, all on a platform that delivers the same breakout 
force of a diesel-powered unit – electric power sounds like a big 
win.

Which is why much of the alternative power activity in 
construction has centered on electric, particularly in the compact 
equipment segment. 

“Battery power density is increasing all the time and we’re 
seeing a number of different technologies that make better use 
of battery energy,” said Ray Gallant, vice president of product 
management and productivity at Volvo Construction Equipment.

Electric options are certainly growing. Volvo, for example, 
started selling its electric compact excavators and wheel loaders 
into North America this year and recently expanded its offering to 
five machines.

Electric machines, however, have some significant downsides. 
The ones most critical to contractors are limited run-time-per-
charge and recharging time.

HYDROGEN WILL BE USED IN TWO FORMS
Current construction equipment prototypes use hydrogen 

in two ways: either as a fuel cell that charges a battery-electric 
machine or to fuel an internal combustion engine.

In a hydrogen fuel cell, hydrogen and oxygen react to produce 
electricity, with water as its only by-product. In the second way, 
hydrogen is used as a direct engine fuel, much like diesel.

“There’s definitely a lot of interest in hydrogen spark-ignited 
engines,” said Harsin, “and that’s a product that we’re excited about 
because it goes hand-in-hand with some of the diesel work we’re 
doing.”

While hydrogen must be compressed and transported at low 

temperatures, “it’s a portable fuel so you can get it to where it’s 
needed,” Sleight said.

But infrastructure challenges are also part of the hydrogen 
story. The number of hydrogen fueling stations is a hard-to-see 
sliver looking at information from the U.S. Department of Energy. 
Almost all of them – around 70 – are in California.

LOW-CARBON FUELS CAN BE USED IN THE SAME BASIC 
ENGINE

Hydrogen-powered engines also illustrate another way to 
reduce engine emissions: modify a conventional engine to be able 
to burn cleaner fuels.

According to proponents, this approach doesn’t require 
wholesale changes of jobsite practices, machine componentry or 
fueling infrastructure.

Cummins announced this year that it would produce a range 
of fuel-agnostic over-the-road truck engines able to burn natural 
gas and hydrogen and diesel. Below the head gasket, each engine 
platform has similar components, while above-the-head-gasket 
components would change to accommodate the different fuels.

DON’T DISCOUNT THE DIESEL ENGINE
Current prices and world political stability issues aside, diesel 

remains the construction stalwart.
Despite its “dirty diesel” perception, Cummins says it’s 

worth a reminder that compared with Tier 1 engines, 
today’s Tier 4 Final engines offer a 96% reduction 
of oxides of nitrogen and a 97% reduction in 
particulate matter.

SOLVING THIS ISSUE WILL 
REQUIRE PATIENCE AND 
EXPERIMENTATION

Alternative power must 
make financial sense to end 
users, even if the cost 
equation is tempered 
with sustainability 
goals and 
incentives.
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HOW CONSTRUCTION 
COMPANIES CAN BEGIN 
CAPITALIZING ON 
INNOVATION

As technological innovations continue to surface and present 
new opportunities, some construction companies might not 
know where they should focus first. Perhaps that is why, generally 
speaking, the construction industry lags behind many others on 
the technology adoption curve.

However, with the right focus and strategic plan, even 
the smallest of construction companies can leverage some 
combination of today’s technologies to make impactful gains in 
their businesses. 

“Venture capital is already investing nearly $1 billion in 
technologies related to project and task management, robotics, 
design, building/project information, data and analytics, inventory 
and supply chain, financial management and equipment share,” 
says Gregg Schoppman, a principal with FMI Corporation. “You 
can’t just stick your head in the sand and wait to see which ones will 
still be there a few months from now. Construction leaders have to 
challenge conventions themselves.”

Innovation is the Antidote to Workforce Challenges
If leveraged correctly, several innovations could actually attract 

better talent to the industry and help drive workforce performance:
• Autonomous equipment and vehicles
• Drones
• Building Information Modeling (BIM)
• Use of tablets for augmented reality
• Real-time data to provide true analytics and decision-

making capability
• Telemetry on wearable devices to improve productivity, 

efficiency and safety
• QR codes on equipment and helmets to retrieve data like 

engine hours, when oil change is due, whether an employee 
went through certain safety training, etc.

• RFID tags welded into sections of steel to track material 
from fabricator to jobsite

• Non-traditional talent development like online learning and 
virtual reality

Overcoming a Culture of Complacency
As industries evolve, companies must evolve with them. The 

biggest obstacle to embracing innovation is complacency.
As Schoppman points out, evolution and innovation really come 

down to a single word: accountability. When both leadership and 
employees are accountable for finding new, innovative ways to 

conduct business, evolution can occur. At the same time, there 
needs to be accountability with the implementation.

“It’s not good enough to think you’ll just try it and see what 
happens,” Schoppman cautions. “It’s important to challenge 
people to come up with new ideas and approaches. But people 
need the right training on how to make the right decisions. Then 
you can hold them accountable.”

Innovation Doesn’t Have to be Huge and Disruptive
In the quest to continue moving a construction business 

forward, Schoppman talks about four key strategies:
1. Executing the same way in the same market (this is 

complacency)
2. Executing the same way in a new market (likely requires 

innovation)
3. Executing a new way in the same market (requires 

innovation)
4. Executing a new way in a new market (requires lots of 

innovation)
For many construction companies, the innovative pursuit of 

new approaches and markets must be preceded by something 
Schoppman refers to as “company hygiene.” 

For example, Schoppman tells of a tilt contractor he once 
consulted with. After digging into the numbers, concrete 
snot on doorframes was costing the company several 
thousand dollars a year. After challenging employees 
to come up with an innovative solution, ideas were 
all over the board. A very simple, yet “innovative” 
idea was brought to the table: use blue 
painter’s tape and Visqueen to cover up 
the doorframes. That became standard 
work and went right into the 
company playbook.

Innovation, and that kind 
of innovation, puts a 
construction company 
on a path toward 
evolution and 
continued 
prosperity.
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transovation Tech

If piled a foot deep, the 650 million tons of waste generated each year by the construction industry would spread out for 225,000 
acres, covering a space the size of New York City with plenty to spare. Stacked 50 feet high, we’re talking about 3 billion square 
yards of debris—more than 1.5 million football fields. 

There’s clearly an urgent need for creative solutions to the problem of what to do with construction waste. Providing that type of 
creativity is a company called repurposedMATERIALS. We help construction professionals reduce their environmental impact, 
and save money, by finding a second life for a surprising number of items.  

Here are a few of repurposedMATERIALS’ creative applications of used materials: 

• old railroad rails, painted bright yellow, are used as safety curbs to keep forklifts and other wheeled machines from damaging 
warehouse walls 

• retired military cargo parachutes serve as jumbo shade tarps to protect work crews from sunburn and heat stroke on job sites 

• used advertising billboard vinyl is used as waterproof tarps to cover building materials on a job site or to cover structures 
when they are opened up to the weather during a remodel 

We all have a part to play in protecting our environment. It makes sense environmentally and economically. Giving materials a 
second life keeps them out of the landfill, which can come with surprising cost savings. 

Repurposing is at the intersection of affordability and sustainability. Repurposing may mean savings from not having to pay 
to dispose of the material. And utilizing repurposed material over a primary-purpose product typically means savings of 50 to  
75 percent. 

Transportation project builders should consider if there are “repurpose-able” options for their obsolete materials before simply 
banishing them to the landfill. The primary materials we can repurpose from road and bridge construction sites include guardrail 
materials, wood and steel bridge beams and used materials from falsework teardowns. 

We adhere to the belief ‘It is not a waste until it is wasted.’ If you can avoid paying for disposal, and you can keep it out of the 
landfill, it’s a win-win. 

Transportation project builders may be able to utilize repurposed materials on the job site as well. Our advice is to think before 
you buy new. Ask yourself “What repurposed solution might there be that you haven’t thought of?” 

Damon Carson is the founder and president of repurposedMATERIALS.

Repurposing Used Construction Materials:  
An Idea Whose Time Has Come
BY DAMON CARSON
damon@repurposedmaterialsinc.com   

PERSPECTIVE FROM A NEW MEMBER
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Software built for construction that 
fits your needs and workflow at 

every stage of work.
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Scan this code using your phone’s camera or visit 
learn.hcss.com/artba to take our fit quiz
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