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PRESIDENT’S MESSAGE

BY ANDREW CROW
President, FP 2 Inc.

At PPRS NICE 2018,
AASHTO Puts Priority
on Pavement, Asset Management

T

hose in the pavement preservation community able
to travel to France March 26-28 for the world’s biggest event in pavement preservation—the Pavement
Preservation & Recycling Summit Nice 2018—heard a
groundbreaking presentation that takes the acceptance of preservation principles in this country to a whole new level.
There, in a keynote address during the opening plenary session
March 26, American Association of State Highway & Transportation
Officials executive director Bud Wright said for state DOTs from
coast-to-coast, pavement preservation and asset management
are here to stay.
“State DOTs are directing their energy and efforts toward
maintaining the existing system and operating that system as
efficiently as possible,” Wright told over 1,200 delegates from
around the world. “We have entered the era of asset management
and system operation.”
For quite a while, we at FP2 Inc. have maintained the themes he
articulated. Now we see the principles of pavement preservation
and asset management that we have supported for over 25 years
have risen to the a very high priority at the most important institution in surface transportation, AASHTO.
WHAT IS AASHTO?
AASHTO is a nonprofit, nonpartisan association representing
highway and transportation departments in the 50 states, D.C.,
and Puerto Rico. It represents all five transportation modes: air,
highways, public transportation, rail, and water.
AASHTO serves as a liaison between state departments of
transportation and federal government agencies. More important,
AASHTO is an international leader in setting technical standards
for all phases of highway system development, issuing standards
for design, construction of highways and bridges, materials, and
many other areas.
As such, it’s the “tip of the spear” in getting new technologies
and processes accepted by state DOTs, and by extension, the
municipalities, counties and townships that take their cues from
their home state road agency. AASHTO’s full embrace of preservation and asset management—as articulated at PPRS—is welcome
news to the pavement preservation community that supports FP2.

SURFACE TREATMENTS NAMED
To stress how pavement preservation treatments prolong road
life cycles, Wright gave “shout outs” to the wide-ranging variety
of applications.
“Two major strategies include the use of chip seals and micro
surfacing,” Wright told the international audience. “More than
80 percent of state DOTs recently surveyed said they were using
chip seals on their state highway systems. And, 70 percent of
states surveyed reported using micro surfacing on their networks.”
He stated the use of fog seals has boomed, as have preservation
treatments for concrete pavements. “States are using diamond
grinding to smooth concrete and improve the vehicle’s ride quality, as well as joint repairing, full and partial depth patching and
dowel bar retrofit projects to extend the surface life of concrete
roadways,” Wright said.
Lastly, U.S. implementation of asset management and performance management has presented the states with several lessons
learned, he said.
“Most states have learned that they must include preservation
while the pavement is still sound to fully extend the pavement service life,” he said. “That is the case for bridges as well. Preservation
must begin while the structures are still in good shape.”
And he described how application of advanced pavement preservation methods can be applied to high-volume roadways, not just
two-lane blacktops. “Through technologies that include polymer
modified emulsions, lightweight aggregates, and rubber modified
chip seals, states are able to address maintenance concerns on
even our most heavily traveled routes,” Wright said.
Both AASHTO and FP2 financially support the National Center
for Pavement Preservation’s Transportation System Preservation
Technical Services Program (TSP∙2), which provides essential
technology transfer to state and local road programs, so we’ve
known of AASHTO’s interest in pavement preservation for as
long time.
What’s rewarding now is to see AASHTO’s interest in preservation articulated on such a grand scale. Bud Wright has shared
his presentation for this issue, and it follows this editorial with
images from PPRS NICE 2018. We hope you will enjoy it as much
as we did.
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PPRS NICE 2018:
U.S. in Era of Asset Management,
Pavement Preservation, Says AASHTO’s Wright
BY BUD WRIGHT

I

t is indeed an honor to stand before
you representing the United States at
this important gathering of world transportation leaders. An event such as this
provides a unique opportunity for us to share
experiences and learn from one another, two
objectives that are at the core of our mission
as transportation service providers.
Bud Wright is executive director,
American Association of State Highway
& Transportation Officials. Adapted from
his keynote presentation at the Pavement
Preservation & Recycling Summit Nice
2018, March 26-28. Accompanying PPRS
Nice 2018. Accompanying PPRS Nice 2018
photos by Tom Kuennen

As an international community of transportation interests, we share many of the
same values:
• An intense focus on helping people and goods move through the
transportation system;
• A concern for the safety of the people
using our transportation systems, as
well as the people who are working to
build and maintain our systems;
• A desire to look to technology and innovation for the tools and strategies to
help us improve mobility, safety and
reliability; and
• A duty to use scarce resources wisely
and ensure we are maximizing the life
of facilities in which we have invested.

These values shape our decision making and drive policy in the United States
and around the world. We consistently
see the same pattern: People…economy…
technology that leads to innovation.
That is the view from “our” side as the
builders, maintainers and administrators
of transportation systems. But what about
the view from our customers, the users of
the system? How do they feel about the
state of transportation today?
TRANSPORTATION MATTERS
I think it is fair to say that “Transportation
Matters” more in today’s world than ever
before. In a global economy with services
such as Amazon’s same-day delivery of

At opening plenary session, AASHTO executive director Bud Wright answers questions as part of panel
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Delegates hear about new research and applications for asphalt emulsions at mini-symposium sponsored by International Bitumen Emulsion Federation

goods, the seamless movement of people and
goods is not just a matter of convenience; it
is an economic imperative. And—for the most
part—that system works well.
But in the United States, we find that
most people take our transportation system
and its operation for granted. They don’t
understand or give much thought to the
path that an iPhone takes to get from a factory in Asia to someone’s home in the U.S.
Or consider U.S. grocery stores, which
literally feature foods produced throughout
the world. Without a robust transportation
system, those grocery shelves would look
very different and what we pay for our food
and goods would be significantly higher.
Yet, people assume that the roads and
bridges they depend on will always be
available and in good working condition.
WHAT WE FACE
There are significant challenges ahead of
us that are not obvious to our customers.
In the U.S. we are facing an aging workforce, as our generation of baby boomers is being replaced by our youngest
generation—millennials.
My association’s state DOT leaders
are increasingly investing resources

John Roberts, P.E. executive director of the International Grooving & Grinding Association,
introduces PCC surface maintenance techniques in the United States to international audience

in recruiting, training and retaining
a workforce that understands the role
transportation plays in our lives. As our
older generations are replaced by younger
workers, we must consider how to transfer
valuable knowledge.
I’m also thinking of mobility innovations
such as automated vehicles.

Automakers and software companies
are working hard to deploy vehicles that
rely less on drivers and more on the computers and sensing devices built into vehicles. If individuals no longer have to grip a
steering wheel, they may not understand
some of the unique challenges of road
operations and maintenance.
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FP2 president and Ingevity vice president
Andrew Crow moderates panel

On behalf of the Asphalt Recycling &
Reclaiming Association, Todd Thomas, Colas
Solutions Inc., presents paper co-authored with
Steve Cross, Oklahoma State University, on
asphalt recycling in United States

In the United States—and I’m sure in
most countries around the world it is no
different—we do not have a clear consensus for how to fund a national transportation system that eventually will no longer
depend on gasoline taxes as its primary
funding source. No doubt: addressing the
long-term needs of our national transportation infrastructure will require a broad
discussion among an evolving coalition
of interests.
WHY PRESERVATION MATTERS
While we anticipate the future and the
influence of new technologies, there is
another trend common among U.S. state
departments of transportation. That is,
state DOTs are directing their energy and
efforts toward maintaining the existing
system and operating that system as efficiently as possible.
12

Vince Bopat, director of sales for Bergkamp, Inc.,
outlines advancements in emulsion formulations

National Center for Pavement Preservation director
Judith Corley-Lay, Ph.D, P.E., discusses management
of the interstate system in North Carolina

The era of focusing largely on roadway
construction is over in the United States.
We have entered the era of asset management and system operation.
We have realized that it no longer makes
sense economically or otherwise to try and
build our way out of congestion. The cost
for new roads is growing. Construction on
new alignments can take years to earn
approval from local communities and environmental oversight agencies.
Meanwhile, we have an aging infrastructure that is requiring more and more
attention to keep roads and bridges in
good working order.
According to the American Road &
Transportation Builders Association in its
annual U.S. Bridge Conditions Report, nearly
nine percent of the U.S.’s roughly 612,000
bridges…more than 54,000 bridges…are
rated “structurally deficient.”
That does not mean they are unsafe to
the traveling public. Of course, our states
and local agencies would close a bridge
if it was unsafe to cross, but this term
“structurally deficient” means that there
is some part of the bridge that is in need
of maintenance or repair.
And, if we think about it…we should
not be surprised that we have so many
structurally deficient bridges. The average age of those structurally deficient
bridges…is 67 years. The average age
of non-structurally deficient bridges is
40 years. That’s only our bridges. Our state
DOTs are struggling to keep up with general road conditions as well.
The 2015 AASHTO Transportation Bottom
Line Report found that the current backlog in needed road, highway and bridge

improvements is $740 billion. According
to The Road Information Program, or TRIP,
a national transportation research group,
44 percent of the U.S.’s major roads are in
poor or mediocre condition. Meanwhile,
driving on these roads in need of repair
costs U.S. motorists $120 billion a year in
extra vehicle repairs and operating costs—
more than $550 per motorist.
So, while our system ages, and we
struggle with funding, the average U.S.
motorist—and the overall U.S. economy
for that matter—is paying higher costs in
repair bills, detours, and inefficiencies.
Our state DOT leaders understand this,
and their focus is increasingly on developing techniques for addressing maintenance backlogs and operating the system
most efficiently.
PERFORMANCE, ASSET MANAGEMENT
Let me define a couple of terms that
we are using in the U.S. Performance
Management is concerned with all areas
of transportation system performance,
including overall policy goals and objectives; multi-modalism; and how a transportation agency is performing.
Asset Management is concerned with
management of transportation physical assets, that is, determining how we
can maintain the system with the lowest
life-cycle cost.
And this is what state DOTs have
embraced—a pavement preservation strategy that is intended to extend the service
life of the road as long as possible.
Two major strategies include the use of
chip seals and micro surfacing. More than
80 percent of state DOTs recently surveyed
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said they were using chip seals on their
state highway systems. And, 70 percent
of states surveyed reported using micro
surfacing on their networks.
Another technique—the application
of fog seal—has increased nationally, as
have preservation treatments for concrete
pavements. States are using diamond
grinding to smooth concrete and improve
the vehicle’s ride quality, as well as joint
repairing, full and partial depth patching
and dowel bar retrofit projects to extend
the surface life of concrete roadways.
The approach to bridge preservation is
similar, with states developing plans to
maintain their bridges well past their original design lives. In addition to bridge painting, which most states have done for many
years, states are also sealing bridge decks
to reduce the need for deck replacements
and to reduce damage from water and salt.
U.S. implementation of asset management and performance management
has presented our states with several
lessons learned.
• Increased coordination with local
metropolitan planning organizations
(MPOs) is required in setting goals and
targets to assure that the performance
of the entire system—not just the state
DOT-maintained portion of the system—is
maintained at the required levels.
• As many states have moved from expansion mode to maintaining mode, they
have realized that the state’s 10-year
financial plan must connect the transportation improvement program (TIP)
with the agency’s maintenance, preservation, and operations budgets.
And, to succeed with the 10-year financial plan, most states have learned that
they must include preservation while the

Dave Peshkin, P.E., Applied Asphalt Technologies, discusses publicizing pavement preservation in
the United States

pavement is still sound to fully extend the
pavement service life. That is the case for
bridges as well. Preservation must begin
while the structures are still in good shape.
• Finally, we have learned that advanced
pavement preservation methods can be
applied even to high-volume roadways.
Through technologies that include polymer modified emulsions, lightweight
aggregates, and rubber modified chip
seals, states are able to address maintenance concerns on even our most
heavily traveled routes.
Our states have sought to address issues
of preserving and maintaining our systems
because we know that public expectations
have shifted.
In the United States, we have been
unable to come to consensus on how to pay
for our ongoing maintenance and upgrade

needs, so it is very likely that we are going
to find that it is increasingly difficult to meet
the public’s expectations for a long-lasting,
smooth roadway experience.
The only way we can mitigate those
expectations is to make the work we do to
maintain our roads and bridges as easy to
understand and transparent as possible.
Through the use of innovative technologies and performance reporting, we can
exhibit a sense of accountability for the
resources we expend and the strategies
we deploy.
I wish you much success in this Pavement
Preservation & Recycling Summit. And I
hope that each of you will take advantage
of the worldwide expertise gathered here
this week to learn about strategies that
you can take back and implement in your
own countries.

Summer 2018 | PAVEMENT PRESERVATION JOURNAL

13

Measuring Sustainability of Preservation
and Eco-Efficiency of Cape Seals
BY BRUCE W. UHLMAN, LCACP

P

avement preservation—the systematic scheduling of nonstructural maintenance applications
to protect engineered road pavements and extend their service life—helps
promote better road conditions, increases
safe driving by minimizing surface deterioration and the potential for structural
failure, and is an efficient use of tax dollars.
In many parts of the United States, government and public agencies mandate the
use of eco-efficient asphalt construction
materials that are durable, and aid in the
speed of construction for pavement preservation projects.
However, the challenge facing many
of these agencies and key material
specifiers is how can they decide which
technologies and materials are the most
eco-efficient? On what basis should they
make their comparison, and what metrics truly define the sustainability of road
construction materials?

ECO-EFFICIENCY ANALYSIS
In this article, an eco-efficiency analysis
will be presented that compares the relative
eco-efficiencies of a pavement preservation
technology, namely a cape seal (chip seal
covered with a micro surfacing treatment),
vs. standard road construction practice,
namely a hot mix overlay for roads in two
unique regions of the United States.
Utilizing a regional approach allowed for
modeling of regional variations such as the
chip seal technology, durability and costs.
The analysis considered the environmental
and economic impacts required to maintain
a one-mile stretch of a 12-ft.-wide lane of
road using best engineering practices for
a 40-year lifetime.
Results of the analysis, which have been
third-party verified by NSF International
(www.nsf.org), can be found on NSF’s certified products and systems website1.
Though the specific results vary for each
region analyzed, the study shows that cape

seals provide both the lowest life-cycle
cost, while also contributing the least environmental impact when compared to hot
mix overlays.
Cape seals achieve these advantages
because of their ability to maintain desired
road characteristics and performance using
a significantly reduced amount of materials
compared to hot mix overlays.
The report also supports through additional scenario analyses, the continued
emphasis on advancements in hot mix
technologies that reduce application temperatures and increase the usage amount
of recycled asphalt pavement (RAP). These
advances can lead to significant improvements in the overall sustainability of hot
mix overlays.
Finally, the study supports the overall
conclusion that doing preventive maintenance, specifically cape seals, early in a
pavement’s life cycle, can cost-effectively
extend the life of the road as well as reduce

Fig. 1: Global Warming Potential (southeast)
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Unit Costs

Unit

Cape Seal I
(GTR Chip)

Cape Seal II

HMA
Overlay

Material / Pavement

$/yd2

$4.50

$4.35

$6.60

Milling

$/inch

Striping

$3.00

$/ft

$0.23

$0.23

$0.23

Material / Pavement

$/CB

$106,867

$103,304

$159,275

Striping

$/CB

$16,386

$16,386

$12,646

Disposal

$/CB

$432

$460

$447

Lane Rental Fee

$/CB

$22,326

$22,326

$17,287

Sum

$/CB

$146,011

$142,477

$189,656

Life Cycle Costs

Table 1: Life-cycle costs (southeast)

the overall environmental impact associated with the maintenance of the road.
METHODOLOGY
The purpose of an eco-efficiency analysis
is to harmonize economy and ecology, with
the aim of spurring product innovations
in chemistry, and to promote sustainable
development. The eco-efficiency analysis
provides information about the relationship or balance between the economic
benefits of a product and its impact on
the environment.
BASF has used the eco-efficiency analysis as a strategic tool since 1996, completing over 600 studies for a diverse range of
products including chemical intermediates,
consumer and personal care products, vitamins, packaging materials, adhesives and
renewable-based products.
Not only does the analysis provide the
necessary data to support strategic decisions related to new product development,
but it also provides customers and key
decision makers with a comprehensive
comparison of products or processes
that is both science-based and comprehensive. Results are also presented
in a way that is clear, easily understood
and facilitates informed decision making about the sustainable attributes of

products. The analysis has helped to
increase the market success of products
by clear and transparent differentiation
from competing technologies.
The eco-efficiency analysis assesses
the life cycle impacts of a product or
manufacturing process from the “cradle
to the grave” with equal importance to
environmental and economic impacts. As
a life-cycle approach, the unit of comparison for the assessment is defined
as the customer benefit (CB). It includes
not only the impacts of the starting and
intermediate raw materials but also takes
into consideration the consumption behavior of the end consumers during the use
phase of the product, as well as the various end-of-life options such as recycling
or landfill disposal. The comprehensive
accounting of environmental impacts for
each alternative can be reflected in an
environmental fingerprint.
Economic data also are compiled for
each alternative for their respective life
cycles. All the various costs incurred in
the manufacturing, use and disposal of
the product are included in the calculation. Using environmental relevance and
social weighting factors, the environmental impacts for each alternative are combined into a single environmental score.

Likewise, a single life-cycle cost (total
cost of ownership) for each alternative is
developed. These environmental and economic scores are plotted on a biaxial graph
known as the eco-efficiency portfolio. The
graph reveals the relative eco-efficiency
of a product or process compared to other
products or processes.
CASE STUDY
The relative life-cycle environmental
and economic impacts of multiple cape
seal technologies (pavement preservation) were comprehensively compared
against those of a standard road construction practice, namely a 1.5-inch hot
mix overlay, in two distinct regions of the
United States.
The comparison was based on the ability
of each technology to maintain a one mile
stretch of a single lane road over 40 years to
a similar profile and performance. The full
study report and findings can be obtained
on the NSF website1.
Key study assumptions that formed the
basis of the analysis included:
• A full environmental and economic
accounting was done for each assessed
alternative over their respective life cycle
and considered the production, use and
disposal phases.
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For both regions assessed, two cape
seal technologies were compared
against a hot mix overlay. For the southeast assessment, the two cape seal technologies featured a ground tire rubber
(GTR) chip seal and a SBR polymer modified emulsion chip seal. The California
(West Coast) assessment featured an
asphalt rubber (AR) chip seal and a SBR
polymer modified emulsion chip seal.
Composition ranges for all alternatives generally reflected average
industry data.
A full energy accounting of the processes was considered, and included the
energy required to produce and apply
each technology, energy required to produce the crumb/ground tire rubber, and
energy associated with transportation
and disposal.
The maximum amount of RAP
(reclaimed asphalt pavement) allowed
in the base case hot mix asphalt overlay was 15 percent for the California
(West Coast) model and 20 percent for
the southeast model.
Various literature sources 2,3 as well as
input from regional producers and trade
associations helped establish the durabilities list below for each alternative:
❍ Asphalt rubber (AR) based cape seal;
California (West Coast): 14 years
❍ Polymer modified cape seal (CRS-2P):
eight years
❍ Ground tire rubber (GTR) cape seal:
eight years
❍ Hot mix overlay (1.5-in. mill and
overlay): 12 years

•

RESULTS
Fig. 1 shows the respective global warming
potential (carbon footprints) for the alternatives considered in the southeast analysis.
The polymer modified emulsion based cape
seal (Cape Seal II) had the lowest carbon
footprint: 20 percent lower than the GTR
chip seal-based cape seal, and 30 percent
lower than the hot mix overlay.
Contributions to CO2 emissions come from
both material use and energy consumption
during manufacturing and transport. The
main contributor to the hot mix overlay was
the large amount of energy required during
the production, storage and application of
the asphalt. The binder contribution to the
global warming potential (GWP) for each
alternative was roughly the same.
For the California (West Coast) assessment the asphalt rubber-based cape seal
had a GWP about 10 percent less than the
polymer modified emulsion based cape
seal. The hot mix asphalt overlay had the
highest global warming contribution.
Expanding beyond the carbon footprint, the relative impact for each
alternative in each environmental category assessed can be seen in Fig. 2, the
environmental fingerprint.
Excluding resource depletion and fresh
water eutrophication, the Cape Seal II

View past issues of the PAVEMENT2/26/18
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Consistent with U.S. DOT FHWA guidelines, constant dollars and real discount
rates were considered4 for each alternative’s initial and future cost impacts.
Both financial and social discount rates
were considered.

LET IT RAIN.

From driving rain to freezing cold to sweltering heat, this
highly modified slurry system strengthens your defense
against harsh weather and equipment, while providing a
long-lasting, high-friction surface for additional safety.
The highly cohesive mixture in eFlex ES is far more durable
than conventional and modified slurry seals, providing
increased resistance to scuffing and tearing early on, and
long-term protection from extreme temperatures.
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(polymer modified emulsion-based cape
seal) alternative scored the lowest in each
category, followed by the GTR modified cape
seal and then the hot mix overlay (HMA).
Specific to resource depletion, the HMA
overlay scored the best while the cape seal
technologies had about 30 percent higher
impact. Eutrophication is the process by
which water bodies become enriched in
dissolved nutrients leading to the depletion
of dissolved oxygen ultimately resulting
in harm to aquatic life. The Cape Seal II
technology had the highest impact in fresh
water eutrophication.
Applying weighting factors to the normalized results in Fig. 2, the polymer modified emulsion-based cape seal (Cape Seal II)
scored the lowest in overall environmental
impact, followed by the Cape Seal I (GTR
modified) alternative. The hot mix overlay
technology had the highest overall environmental impact.
For the California (West Coast) analysis,
the asphalt rubber (AR) modified cape seal
technology demonstrated reduced overall
environmental impacts in all environmental
categories, when compared against the
competing technologies. The key factor
influencing the reduced overall environmental impact is the technology’s longer
durability and lower resource consumption.
The life-cycle costs for the southeast
cape seal analysis are shown in Table 1.
Material unit costs were provided by material suppliers. The pricing data were recent
(2017) from multiple sources, specific to the
region assessed, and deemed representative
of standard industry pricing. Due to their

identical durability and low material costs,
both cape seal alternatives were the least
expensive alternatives, about 25 percent less
expensive than the HMA overlay.
The life-cycle costs for the California
(West Coast) cape seal analysis also
showed a life-cycle cost advantage for the
cape seal technologies when compared to
the hot mix overlay.
Due to its low material costs and high
durability, the AR-based cape seal was
the least expensive alternative—about
50 percent less expensive than the most
expensive alternative, the HMA overlay. The
Cape Seal II alternative was about 30 percent
less expensive than the HMA overlay.
To determine the relative eco-efficiency
of each alternative, the life-cycle costs and
environmental impact of each alternative
is plotted on the eco-efficiency portfolio.
The portfolio allows for the balancing of
benefits and trade-offs between products
economic value proposition and environmental impact.
As can be seen in Fig. 3, for the southeast analysis, due to their slightly better
performance in both the environmental
and economic assessments, the cape seal
alternatives were the more eco-efficient
alternatives when compared to the
HMA overlay.
Both cape seal technologies scored
an eco-efficiency index score within
10 percent of one another, and thus were
deemed of similar eco-efficiencies. The
Cape Seal II alternative combined the lowest overall environmental impact and lowest life-cycle cost, giving it a 12 percent
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Eco-efficiency analysis showed
both a significant life-cycle
environmental and cost
advantage for cape seal pavement
preservation technologies.
eco-efficiency advantage over the HMA
overlay (worst performing alternative) and
around a five percent advantage over the
GTR-modified cape seal.
For the California (West Coast) assessment,
the asphalt rubber (AR) modified cape seal
alternative was the most eco-efficient alternative—over 30 percent better than the least
eco-efficient alternative, the HMA overlay.
The polymer modified, emulsion-based cape
seal (Cape Seal II) trailed the AR-modified
cape seal, but was still about 15 percent
more eco-efficient than the HMA overlay.
This case study also looked at conducting
various scenario analyses that influenced the
eco-efficiency of the assessed alternatives.
One specific group of assessments focused
on the standard road construction practice
of hot mix overlays (HMA) and evaluated
technologies that could reduce the HMA production and application temperatures, while
additionally allowing for the increase in RAP.
Research5 has shown that it is possible to reduce HMA production temperatures by as much as 100 deg F while
also allowing for increased amounts of
RAP, ultimately leading to lower overall resource and energy consumption.
The assessment showed significant
eco-efficiency improvements for hot mix
overlays if these temperature reductions
and RAP increases are possible without
compromising any technical or performance characteristics.
CONCLUSIONS
The eco-efficiency analysis tool facilitates
strategic decision making along the entire
value chain, enabling companies to drive
innovative product development focused
on bringing more sustainable products to
the marketplace.
Specific to this study, the eco-efficiency
analysis showed both a significant
life-cycle environmental and cost advantage for cape seal pavement preservation
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ASPECTS OF A WORLD-CLASS PRESERVATION PROGRAM

Dedicated, Consistent Funding
for World-Class Preservation Programs

I

n our previous article, the Pavement
Preservation Expert Task Group (PP ETG)
laid out the top ten characteristics of a
“world-class” pavement preservation
program. At the top of that list are programs
with dedicated and consistent funding.
Dedicated funding refers to specific funds
devoted solely to preservation, and consistency denotes that the amount funds
dedicated stay similar from year to year.
Without these two crucial components,
pavement preservation programs cannot
implement preservation treatments in a
timely manner. Identifying both dedicated and consistent funding often proves
difficult, yet Charleston County, S.C.’s
Transportation Development Department
has successfully managed to do both.
Editor’s Note: The county’s program is
so noteworthy that it received FP2’s 2014
James B. Sorenson Award for Excellence
in Pavement Preservation (see Superior
Program Earns FP2 Award for Charleston
County, Summer 2015, pp 24-27, back
issues at fp2.org).
The story of Charleston County’s pavement management program begins with
the formation of the County Transportation
Committee (CTC). In 1994, each of
the state’s 46 counties formed a CTC,
whose members were nominated by the
Legislative Delegation.
The State of South Carolina collects taxes
for every gallon of gas sold. Of those collections, 2.66 cents are placed into a pot
of money called the “C” funds and then
distributed to each CTC. With the formation of these committees, counties were
given the option of self-administering and
managing the state’s allocated “C funds,” or
giving these responsibilities to the South
Carolina DOT.
PAVEMENT MANAGEMENT
The Charleston County Transportation
Committee (CCTC), which opted to
self-administer and manage its C funds,
took this dedicated funding and immediately began distributing 60 to 70 percent
of the money to pavement management.
22

In a previous issue, Pavement Preservation
Journal began a new series on the
attributes of the best pavement preservation
programs (see FHWA Expert Task Group
Defines World-Class Preservation Program,
Winter 2017, pp 21-25, back issues
at fp2.org). Developed by the Federal
Highway Administration Expert Task Group
on Pavement Preservation, and authored
by FHWA’s James Gray, the article listed
10 elements that describe such programs.
We now continue with articles describing
each of those attributes in detail, the first
on dedicated funding.
Prior to the formation of the committee,
Charleston County managed road resurfacing using the cumbersome Paver program,
and paid for resurfacing through general
funds. The county did not have enough
funding to properly maintain an inventory
of all the roads within its limits, and therefore ended up putting all their resources
into fixing roads in the worst condition first.
With the newly created CCTC and the
promise of annual C funds, the county
decided to take an inventory of all the roads
and create a new pavement management
database. This database captured the condition of roads and categorized them into
excellent, very good, good, marginal, fair,
poor, and very poor.
By placing the condition of each road
into one of the aforementioned classifications, the CCTC and the pavement manager
on staff could easily identify which roads
needed funding, and how much funding
it would take to maintain the system. This
investment proved to be very beneficial in
the years to come and aided in securing
additional funding.
While the distribution of C funds filled the
need of dedicated funding, the consistency
of funding varied based on the amount of
gas sold within the state. Furthermore, the
amount of C funds received was still not
enough to maintain a completely effective
pavement management program.
The need for road maintenance,
paired with the increasing need for

infrastructure in Charleston County,
began the push for an additional source
of transportation funding.
On April 1, 1996, the Charleston Naval
Base closed for good. The naval base was
the largest civilian employer in South
Carolina, and its closing was a detrimental
blow to the area’s economy. The need to
provide jobs to not only Charleston County,
but its neighboring Berkley and Dorchester
counties, became the No. 1 priority to the
area’s metropolitan planning organization.
This need for economic growth inspired
the creation of a Class A industrial park.
To entice the necessary businesses to create an industrial park, the construction of
a commerce parkway became essential.
In conjunction with the need to form an
industrial park, the Cooper River Bridge,
which connects Charleston to Mount
Pleasant, S.C., was due to be replaced.
The state assembly agreed to fund half of
the new bridge’s construction with a local
match from Charleston County of $75 million. The need to replace the Cooper River
Bridge, construct a commerce parkway, and
maintain Charleston County’s ever growing
transportation infrastructure boiled down
to one common denominator: money.
TRANSPORTATION SALES TAX
The money to fund these important projects
came in the form of a 0.5-cent sales and
use tax. While Charleston County staff and
representatives were on board with a transportation sales tax (TST), county citizens
were not. It took three attempts to pass the
referendum, but in 2004 citizens agreed to
allow the collection of the 0.5-cent sales tax
for 25 years, or until $1.3 billion is collected.
The passing of the TST aided in funding the
Palmetto Commerce Parkway, the Arthur
Ravenel Bridge, and perhaps most importantly, provided a consistent $4 million in
resurfacing allocations annually.
With the dedicated and consistent
funding from the C funds and the TST,
Charleston County has had the opportunity
to significantly improve its pavement management program. The initial dedication

View past issues of the PAVEMENT PRESERVATION JOURNAL online at www.naylornetwork.com/fpp-nxt

Charleston County’s Richard Turner gives 2015 Sorenson award luncheon an overview of agency’s pavement preservation program

of annual C funds allowed county staff to
begin assessing and categorizing municipal, unincorporated Charleston County, and
state secondary paved roads.
The passing of the 0.5-cent sales tax
guarantees $4 million annually until 2031
and has allowed the pavement management program to more effectively accomplish its purpose.
James “Jim” Armstrong, deputy county
administrator of Transportation/Public
Works, has been with Charleston County
for 29 years and has seen the improvements of the pavement management
program firsthand.
“By the time I became the pavement manager in 1996, the allocated C funds were
already having a tremendous impact on
Charleston County roads,” Armstrong said.
“The re-vamping of the pavement management program was immediately successful,
so when it came time to request dedicated
TST resurfacing allocations from County
Council, everyone was in agreement.”
Even with the money provided by the
C fund and TST, there is still a shortfall
in pavement management funding. The
program has historically received about

$3 million from the CCTC (approximately
70 percent of the county’s C funds) and
$4 million from the TST, equating to an
annual budget of $7 million. With the
expansion of various techniques used by
staff to provide a better treatment of the
road system, the program predicts the need
for $10 million annually to maintain the
network at its current level of condition.
2016 BOOST IN FUNDING
The good news is that in 2016, the South
Carolina legislature voted to raise the gas tax
to 28.75 cents per gallon. This change is taking place in two-cent increments and started
in 2017. The amount of money allocated to
the C fund will also increase to 3.99 cents/
gallon sold, which will also take place in
0.3325 cent increments, beginning in the
fiscal year 2019. By 2021, the South Carolina
DOT has projected the CCTC will receive
$8.1 million in C funds. Should the CCTC
agree to continue dedicating 70 percent of
funds to pavement management, the program
will receive $5.6 million beginning 2021.
In addition to the increase in dedicated
C funds, the program now has a guarantee of funding until 2042. Charleston

County residents voted to pass a second
sales tax referendum in November 2016,
which extends the life of the resurfacing
allocations for 11 years after the 2004 TST
ceases collections in 2031. Not only does
this second TST extend the life of the program, but it also increases the number of
allocated funds from $4 to $5 million.
The dedicated and consistent funding of a
pavement management program is no easy
feat. In the case of Charleston County, it took
the collaboration of both state and county
governments, the support of its citizens, and
an advanced pavement management system.
Perhaps the most important factor in
guaranteed funding is the confidence
behind the program. Should representatives
or citizens lose faith in the programs ability
to improve roads within the county, then
funding could quickly be redistributed to
other transportation infrastructure matters.
“The Charleston County pavement management program continues to serve as
an example to counties throughout the
state of South Carolina,” said Armstrong.
“It’s the positive results of this program
that ensures both dedicated and consistent funding.”
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HOW FP 2 WORKS FOR YOU

As Loadings Rise, Preservation Data Gathers
BY DR. BUZZ POWELL, P.E.

T

he objective of the Preservation
Group (PG) Experiment for
southern states at the National
Center for Asphalt Technology
(NCAT) Pavement Test Track, and for northern states at the Minnesota DOT’s Road
Research Facility (MnROAD), is to quantify
the benefits of pavement preservation on
both low volume and high volume roadways with results that are practical and
implementable in both northern and southern U.S. climates. FP2 is an equal funding
partner with DOTs from 15 different states.

supported since treatment placements
totals approximately 70,000, 860,000, and
1.6 million for Lee Road 159 northbound,
Lee Road 159 southbound, and U.S. 280,
respectively. The northern low-traffic sections support approximately 700 vehicles
a day, while the design vehicles for the
northern high-traffic sections are over
7,000 vehicles a day.

EXCELLENT PERFORMANCE
Both low- and high-traffic sections in the
NCAT southern preservation experiment
continue to show excellent performance
1.6 MILLION ESALs ON U.S. 280
after 5¾ years and 2¾ years of service,
To objectively quantify the life-extendrespectively.
ing and condition-improving benefits of
The benefit of crack sealing as a standpavement preservation, test sections were
alone treatment and in combination with
built on local roadways near both faciliother treatments is evident in low, high,
ties. In the southern half of the experiment,
and accelerated traffic. Scrub seals have
low-traffic test sections were built on Lee
exhibited the combination benefit of crack
(County) Road 159 (near the main NCAT
sealing and chip sealing that is often prolocation in Auburn, Alabama) in the summoted, an observation that is supported
by monthly subgrade moisture content
mer of 2012 and high traffic sections were
measurements.
built on U.S. 280 (near the NCAT Pavement
Test Track in Opelika, Ala.) in summer 2015.
Although multilayered chip seals have
In the northern half of the experiment, low
performed well in low traffic, some flushtraffic sections were built on County Road
ing and bleeding has been observed under
high traffic. Micro surfacing has worked
8 and high-traffic sections were built on
U.S. 169 (both about 45 minutes north of the
better in combination treatments, either as
main MnROAD facility in Pease, Minn.) in
a double layer placement or as the riding
summer 2016. Field performance is monisurface on a cape seal.
tored with similar automated technologies
Editor’s Note: Although micro surfacing
at both locations, and data is stored in a
is not designed to address cracking, it
does perform well in retarding reflective
common database.
As of March 31, 2018, the number of
cracking when used in concert with hot
pour crack sealing or as a final surface of
equivalent single-axle loads (ESALs)
a cape seal.
Thinlays have performed well
with both virgin and aged binder
replacement designs. Aged binder
design thinlays on 100 percent
RAP cold recycle binder layers
are some of the best performing
sections on U.S. 280. After just one
winter (2017), every northern test
section, both low and high traffic,
began to exhibit some amount of
thermal crack reflection. The winter of 2018 was harsh in Minnesota,
with heavy snow and single-digit
MAP-21 based Preservation Benefit Data on Cracking from
Lee Road 159
temperatures well into April.

An unexpected result from the northern
half of the experiment is the good performance of permeable Thinlays, which still
look very good on the MnROAD low volume
loop as a thin overlay on both flexible and
rigid pavement. Many northern states will
not use permeable thinlays out of concern
for freezing conditions and snow plow
durability.
FUTURE PRODUCTS
Ultimately, the life-extending and condition-improving benefits of the various treatments and treatment combinations will be
quantified in terms of pretreatment MAP-21
performance measures.
Cracking performance is shown as an
example; however, the methodology is
also being applied to both roughness and
rutting. The main implementable product will be life extending and condition
improving benefit curves for low, high, and
accelerated traffic in both hot and cold climates. State agencies will then interpolate
between these plots for their particular
climate and traffic level. Additional pavement condition data—which is a relatively
low cost now that sections have been
installed—will be collected from both the
southern and northern sites for many years
(http://pooledfund.org/Details/Study/627).
Other deliverables will include guide
construction specifications (e.g., quality
testing for micro surface), best practices
(e.g., quick reference materials for new
inspectors), and support for implementation (e.g., training and field projects).
Powell is assistant director and Test Track
manager, National Center for Asphalt
Technology, Auburn, Ala. Image provided
by NCAT
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‘Green’ Antistrip Offers
Option in Pennsylvania

P

ennsy Supply, Harrisburg, Pa.,
a leading asphalt producer and
paving contractor in the northeast and known for its quality
work, is constantly looking for ways to
improve the quality of its products.
Pennsy Supply manufactures asphalt
from early spring until early winter, when
temperatures can fall below freezing at
night. As such, they required an additive,
which would provide workability to the mix
to enable easier field work and paving in
low temperatures.
In 2017 the company was looking
to replace its existing antistrip modifier, which had already been on the
market for several years, with a more
worker-friendly and safer antistrip product, without sacrificing adhesion and mix
workability performance.
Another important requirement was that
the additive had to be easy to handle without being heated. In the interest of worker
safety, the company also needed an additive that would minimize health hazards
and risks to plant and paving crew personnel while improving work conditions.
After consulting with Road Science,
a Division of ArrMaz, a field trial using
NovaGrip liquid antistrip chemistry, Road
Science’s new line of next-generation additives, was planned for late summer 2017.
Pennsy Supply tested it in August 2017,
on Vine St. and South Main St. in Old
Forge. There, NovaGrip was employed in
a 2-in. overlay.
NovaGrip was chosen because, the
manufacturer says, it’s safer than other
antistrips, offers a non-hazardous option,
is odorless in hot asphalt and emits no
smoke, making it worker-friendly, is compatible with all asphalts and modifiers
including polyphosphoric acid (PPA), delivers improved mix workability for easier
construction, yields reliable passing tensile strength ratio (TSR) and Hamburg
Wheel Test results, and is easy to handle
and pump in cold temperatures with no
heat required.

The non-amine-based additive was
in-line blended at the hot mix asphalt plant
and introduced at a rate of 0.4 percent to
the mix. The 5.9 percent liquid AC warm
mix was manufactured at 350 tons per hour

in an Astec drum before being transported
to the job site.
During the laydown of these materials,
the screed vibration was set at 60 percent.
A Vögele paver with a Carlson screed
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asphalt terminal or mix plant since they
are compatible with all asphalt modifiers (including PPA), and do not interact
with other asphalt and mix components
to adversely affect asphalt properties or
grading, the maker says.
Edited by Pavement Preservation Journal from
material contributed by ArrMaz
In Old Forge, Pa., small tandem roller of
Pennsy Supply compacts hot mix containing
new-design ‘green’ antistrip

was used, with compaction by a Hamm
CompactLine roller. Temperatures that day
ranged from a high of 74 deg F to a low of
55 deg F, but the temperature at time of
placement was 71 deg F.
The Pennsy Supply field trial determined:
• NovaGrip not only safeguarded workers, but also resulted in an odorless
and smokeless mix, which significantly
improved plant and paving crew comfort
• When compared to the control section
pavement that was paved without using
any additives, the mix with NovaGrip had
better workability
• Pavement moisture damage resistance was strengthened as indicated by
tensile strength ratio (TSR) testing on
production samples that comfortably
passed the PennDOT specification of
80 percent minimum.
“NovaGrip provided a green alternative to
caustic solutions, while improving product
performance,” said Steve Grimm, Pennsy
North quality control director.
MORE ABOUT THE ANTISTRIP
Road Science’s NovaGrip line of
next-generation liquid antistripping
asphalt modifiers safeguards workers from
the hazards of traditional anti-strips by
using chemistry that is less hazardous
and safer for workers, and also eradicates
the smoke, odor and dust problems typical
of traditional additives, the maker says.
This adhesion-promoting technology makes roads last longer by creating powerful chemical bonding between
asphalt and aggregate that lasts even with
prolonged exposure to water. NovaGrip
additives add operational flexibility to the
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UPM® cold mix asphalt repair material has been
used to permanently repair asphalt cracks and fill
more potholes than any cold mix or cold patch
asphalt product in the pavement repair industry.
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Our laboratory has tested and refined UPM cold mix asphalt repair material
to the point that it has become the worldwide standard in pavement repair.

Tired of using a cold mix that
doesn’t work? Going back one
time just doubled your material
and labor cost.
Since over 90% of all potholes
patched with UPM cold mix
asphalt repair material never
needs patching again, excess
money is not poured into the
same potholes repeatedly.

UPM® cold mix asphalt repair
material is a high performance
WET WEATHER permanent
repair material, that translates
to huge savings over time.
Because wet weather doesn’t
affect the integrity of UPM cold
mix asphalt repair material,
there is no raveling or stripping.
You won’t have to go back again
and again to re-fill the holes.
We guarantee it!

AEMA + ARRA + ISSA = PPRA

I

n their combined annual meetings in Indian Wells, Calif.
Feb. 20-23, the Asphalt Emulsion Manufacturers Association,
Asphalt Recycling & Reclaiming Association, and International
Slurry Surfacing Association proved that the whole can be
greater than the parts, as they came together as the Pavement
Preservation & Recycling Alliance to share research, new experiences, work on committees, and enjoy the midwinter desert sun.
In particular, they were excited to hear that work continues on
a new interactive website—sponsored by PPRA—that will help
public works agencies optimize their road networks and taxpayer
resources. The future roadresource.org will provide decision tools
to determine which treatment is right for a road; a treatment
resource center that will be a repository of best practice and case
histories; network calculators to help governments make the most
of their annual treatment plans; and comparison tools that will
contrast the different treatments. Watch for it to go live later this
year. For more information, visit ppralliance.org.

After-breakfast entertainment precedes awards ceremony

Carter Dabney, Slurry Pavers Inc., and Tim Harrawood, Vance Brothers, at
opening reception

Marketing consultant Lindsay Matush brings PPRA delegates up to speed on
elements of new roadresource.org web site, now in final stages of development

At reception are Matt and Amanda Kennedy, McAsphalt Industries Ltd., and
Mike O’Leary, Ingevity

At opening session Feb. 21 is a full-house hearing thought-provoking
presentation by Mark Fernandes on how changing technologies and
demographics will shape their businesses and staffs
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BIORESTOR® Asphalt Rejuvenator
BIORESTOR® Construction Joint Stabilizer
BIORESTOR® Infrared
Your asphalt is 20-40% RAP - it needs to go on a DIET,
high in aromatic oils and resins, but low in saturate oils.

info@biorestor.com

|

2506 Fair Rd, Sidney, OH 45365

|

855-818-8673

|

www.biorestor.com
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MICRO SURFACING ✦ SLURRY SEAL ✦ CHIP SEAL ✦ FOG SEALING ✦ CRACK SEALING

Specializing in work for Cities, Counties and State DOT’s
All Emulsified Asphalt based treatments installed for the
preservation research at NCAT/MNROADS were completed
by Vance Brothers, Inc. crews.

vancebrothers.com
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View past issues1of the PAVEMENT PRESERVATION JOURNAL online at www.naylornetwork.com/fpp-nxt

1/25/18 4:59 PM

PROFILES IN PRESERVATION

Surprises in Emulsions
Editor’s Note: This is the sixth of a continuing series of profiles of civil engineering students who are undertaking
pavement preservation as a course of
study. These students bring a different
perspective of why a young civil engineer would pursue preservation study.
Tanner Poor has just completed his junior
year in civil engineering at the University of
Arkansas-Fayetteville. Tanner has worked
in the pavement materials research lab as
an undergraduate research assistant for
about a year and a half.
WHAT ARE THE DIFFERENT TASKS
THAT YOU WORK ON IN THE LAB FOR
THE RESEARCH GROUP?
I perform a variety of tasks all related to
the making and testing of asphalt samples.
These tasks include sieving materials and
batching these materials into samples, as
well as mixing and compacting samples,
and then running various tests on these
compacted samples. Other tasks involve
the making and testing of asphalt emulsion
and running tests to determine properties
such as pH and viscosity.
WHEN YOU FIRST MADE AN
ASPHALT EMULSION, WHAT WAS
THE BIGGEST SURPRISE?
I think the biggest surprise was how
quickly the asphalt binder can change
properties with a change in temperature.
This viscoelasticity was fascinating, especially when pouring the asphalt binder into
the laboratory bench-top scale Herbert Rink
asphalt emulsion mill during the asphalt
emulsion manufacturing process.
When I first started pouring the asphalt
binder, it was relatively easy to pour at a
consistent rate into the mill. Then after
weighing the can of asphalt binder to
see how much I had poured, it became
more difficult to pour the asphalt binder
as the binder cooled. With each successive
weight measurement, it became significantly more difficult to have the asphalt
binder flow out of the can like a liquid. It
was interesting for me to see a material
change properties like this, and to do it
in the span of a few minutes.

WHAT IS YOUR FAVORITE TEST TO
RUN ON AN ASPHALT EMULSION?
My favorite test to run on asphalt emulsion is probably calculating the asphalt
emulsion residue. It is interesting for
me to see how the asphalt emulsion is
made up of two liquids, and how these
two liquids behave very differently based

Preserving
America’s Roadways
Since 1972
Our Preservation Toolbox
Reclamite® maltene-based asphalt rejuvenator
A.R.A.-1 Ti® polymerized asphalt rejuvenator
with TiO2 for air pollutant remediation
JOINTBOND® longitudinal joint stabilizer
Litho1000® concrete sealer/hardener
Litho1000-Ti® concrete sealer/hardener with
TiO2 for air pollutant remediation
SurfCrete® concrete resurfacer/patch
Coherex® dust suppressant and soil stabilizer

PAVEMENT TECHNOLOGY, INC.
1-800-333-6309
info@pavetechinc.com

895370_Pavement.indd 1
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STRETCH
YOUR BUDGET

Gilsonite Modified
Asphalt Seal Coat
PROVEN PAVEMENT PRESERVATION
ENGINEERED TO SAVE YOUR ASPHALT
• Eliminates Surface Oxidation
• Cost Effective
• Rebinds Raveling Pavements
• The Environmental Choice
• Significantly Extends Useful
Pavement Life
• Easy Application Using
Standard Asphalt Distributor
GSB-88 ® Sealer/Binder is a well-proven
emulsified asphalt preservation material
that safely extends the life of your asphalt
pavements, further stretching your budget
dollars. Widely used for almost 3 decades,
preserving asphalt infrastructure for
cities, counties, and state roads, as well
as commercial and aviation applications,
including critical Department of Defense
airfields and high-performance runways.

on temperature. It also amazes me how
quickly the non-solid parts of the emulsion
can evaporate so that the percent solids
can be calculated.
WHAT GOT YOU INTERESTED IN
PAVEMENT PRESERVATION?
I did not know much about pavement preservation until becoming a research assistant in the asphalt materials lab, but the
opportunity to learn something new always
interests me. Now that I have been working
in the lab for almost two years, pavement
preservation is something that really does
interest me.
I think it is important for us as a society
to be wise with how we use any material
to create a more sustainable infrastructure,
and not use up all the available materials
in the world. This could not be any more
true when it comes to pavement, since
pavement is very common and necessary
for today’s world. The better that we can
become at preserving pavement, the better off our world will be for generations
to come.

SM
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HOW HAS YOUR PERSPECTIVE
CHANGED ABOUT OUR ROAD
INFRASTRUCTURE SINCE
BEGINNING RESEARCH?
No-cost pavement consultations.
I have always been one to think that it
is important for us to have high quality,
durable roads, but this was mostly because
I did not enjoy driving on roads that were
not smooth.
Since beginning research, I have realLIF
ES
E C YC L E A SS
ized the importance of road infrastructure
is much greater than comfort for a driver,
although that is still important. We need
www.asphaltsystemsinc.com • 801.972.2757
roads to perform normal everyday tasks,
and without them, we would not be where
7/31/17 8:01 PM we are today when it comes to just about
anything. Since roads are necessary to
our way of life, we must do our best to
make the best possible roads, and part
of that is creating the best possible pavements and preserving them over time.
Being in pavement research has given
to the
me more of a passion for creating qualadvertisers for
ity and more sustainable pavements and
their continued
pavement maintenance.
support of this

879427_Asphalt.indd 1
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publication and
FP 2. We can’t do
it without you!
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Thanks to Andrew Braham, Ph.D., University
of Arkansas-Fayetteville, for his assistance
with this series
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