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THINK OUTSIDE THE TOOLBOX

ergonasphalt.com

At Ergon, we’re developing innovative ways to help you stretch 
your budget and treat more miles in your network. Our growing 
family of products provides the options you need to expand your 
toolbox and maximize impact on your roads.

Contact our experts today to learn more about the right tools, for 
the right roads, at the right time.

go.ergon.com/toolbox
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Prepare cracks with a Crafco Router
Placing Crafco high-quality sealant into a routed reservoir provides a solution proven to double sealant 
service life vs. non-routed and sealed cracks — making the most of your investment. The Crafco 
Pavement Router, Self-Propelled with Dust ControlTM prepares cracks responsibly, keeping respirable dust 
and silica exposures below Occupational Exposure Limits (OELs). 

Clean routed cracks using the Crafco Crack-VacTM

The Crack-Vac is uniquely designed to be the most effective at cleaning cracks. 
It removes dirt and debris from pavement cracks, virtually dust-free, with 
compressed air, ensuring proper preparation. The Crafco Crack-Vac reduces 
respirable dust and silica exposure, achieving the industry’s lowest OELs.

Melt and apply sealant with Crafco Melters
Awarded ROADS & BRIDGES magazine’s “Contractor’s Choice” for 
7 years running, the Crafco Super ShotTM melter is a model of quality, 
durability, safety, ease of use and productivity. 

Spring season is an ideal time to crack seal because pavement cracks are at their 
mid-point and temperatures are moderate. Studies by the National Center for Asphalt 
Technology found that crack sealing is proven to extend pavement life for good, fair and 
poor pavement conditions. 

Crack Seal Essential Roadways!
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SEALANT 
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NON-ROUTED
Simple Band-Aid
Configuration

44.5*
MONTHS

SEALANT 
SERVICE LIFE

Crafco achieved the longest pavement sealant service life in 
the industry! - Cracks sealed using Crafco high-quality sealants have 
been proven to extend sealant service life to more than 7 years in AC and 
21 years in PCC pavements.**

CleanRout Seal

1-800-528-8242  l  sales@crafco.com l  crafco.com
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Dedicated to preserving 
America’s roads
At BASF, we are committed to helping our customers create roads 
that are safer, long lasting, and more cost effective. We are proud to 
support the essential pavement industry throughout America with 
chemistries that preserve our roads for tomorrow.

Connect with us:
Explore our solutions 
www.basf.com/asphalt

Subscribe | Insights
www.insights.basf.com
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Over 60 years of experience, five 
labs across the globe, and a team of 
industry-leading chemists and civil 

engineers. All dedicated to innovating 
emulsions for asphalt pavement 

preservation. This commitment led us 
to develop a respected portfolio of 
preservation products. It drives our 
continued support of the industry. 

And it enables us to transform your 
toughest paving challenges into 

successful solutions.

Learn more:

INGEVITY.COM
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PRESIDENT’S MESSAGE

I would like to introduce myself as the incoming president of 
FP2. I am proud to serve you during my two-year term and 
look forward to advancing all pavement preservation disci-
plines to benefit all stakeholders from agencies to industry, 

and ultimately, the end user.
I have had the opportunity to work with outgoing FP2 presi-

dent Scott Bergkamp for a couple of decades now, and I can 
say without hesitation, it has been a pleasure. Scott has always 
put forth a tremendous amount of effort to further the causes of 
pavement preservation and that is evident in the initiatives that 
he has championed over the past two years while at the helm of 
FP2. I sincerely thank him for his service.

If the acceptance of pavement preservation concepts by agencies 
across this great nation can be judged by the recent involvement 
in the International Slurry Surfacing Association’s Slurry Systems 
Workshop in January 2021, we can assume that FP2’s message 
is being well received. The vast majority—more than 70 percent 
of the 985 registrants—were agency personnel. This marked the 
first-ever virtual workshop for ISSA, and boasts the largest number 
of registrations to date. Congratulations, ISSA!

The first-ever pavement preservation session was added to the 
Association of Modified Asphalt Producers annual conference 
Feb 9-12. The session was moderated by Jim Moulthrop, FP2’s 
executive director, and the presentations covered the definition 
of pavement preservation, integrating preservation into pavement 
management programs, site selection and preservation treatments 
commonly used to improve the condition and extend the life of 
flexible pavements. A panel discussion followed the session.

May 17-21 marks the dates for the virtual National Pavement 
Preservation Conference. This conference is the third in a series 
of conferences that offers something for every stakeholder asso-
ciated with pavement preservation. The virtual platform is still 
new to us all, but the agenda is full of informative presentations 
and affords everyone the ability to network with others. For more 
information or to register see this issue’s feature article Page 10.

TIM’S PRESERVATION BACKGROUND
Tim is very familiar with preservation surface treatments as he 
manages the Southern Contracting Division of Vance Brothers, 
Inc. The division’s area of operation includes Alabama, Louisiana, 
Mississippi, Tennessee, Arkansas and Oklahoma.

He started in the slurry seal and micro surfacing industry 
35 years ago in Little Rock, Ark. He’s been involved in the installa-
tion and placement of slurry seals and micro surfacings in multiple 
states, but also several Central American countries. He’s served on 
numerous International Slurry Surfacing Association committees 
and chaired the ISSA’s Slurry Systems Workshop for seven years.

He served on the ISSA board of directors for eight years, and 
was president of the International Slurry Surfacing Association 

in 2010. He was chairman of the ISSA Technical Marketing/
Webinar and Web-Based Training committee, which pro-
duced three web-based training modules through a cooperative 
agreement with the Federal Highway Administration (FHWA) 
and ISSA. Tim returned to the board of directors of ISSA in 2018 
and serves on the committee tasked with the updating of the 
ISSA Design and Inspection Manual due to be published in 2021.

His term as president of FP2 follows his work as vice presi-
dent there, and he sits on the committee that helped design 
and implement the ongoing Preservation Group Study at 
the National Center for Asphalt Technology (NCAT) at Auburn 
University for the southern tier of states, since expanded to 
MnROAD in the northern tier of states. In addition to aiding 
in the development of this study, Vance Brothers construction 
crews were chosen to install all of the emulsified asphalt treat-
ments at both locations.

He looks forward to putting his experience to work for you, the 
stakeholders of pavement preservation and of FP2. Please reach 
out to Tim and let him know how all of us can boost pavement 
preservation in this new decade, and spread the gospel of pres-
ervation to new audiences and new generations.

BY TIM HARRAWOOD
President, FP2 Inc.

Harrawood New President of FP2
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Date Begin Time Session Title Content

May 17 11 am EDT Opening TSP2 Program and Welcome, FP2 Update, FHWA Preservation Initiatives, 
Keynote Address by Carlos Braceras

May 17 2:30 pm EDT Equipment and Placement Control systems, Equipment for quality projects for common preserva-
tion treatments

May 18 11 am EDT Pavement Preservation Basics Keys to Program Success, Asphalt Treatments, Concrete Treatments, 
Using Data to Make Decisions

May 18 2:30 pm EDT Asphalt Emulsions Emulsions 101, Modifiers, Manufacturing, Sampling and Testing, Handling 
and Laydown

May 19 11 am EDT Concrete Pavement Preservation Partial Depth Patching, Full Depth Patching, Joint Resealing, Dowel Bar 
Retrofit, Diamond Grinding

May 19 2:30 pm EDT Pavement Recycling Project Selection, Hot in Place, Cold in Place, Cold Central Plant Recycling, 
RAP Stockpile Best Practices

May 20 11 am EDT Preservation Research NCAT/MnROAD performance studies, recent NCHRP projects, cracking 
definitions study, advances in 3-D imaging, performance related speci-
fication for asphalt emulsions.

May 20 2:30 pm EDT Training, Certification and 
Accreditation

Knowledge books, TSP2 Certification Updates, AASHTO laboratory 
accreditation, and training programs in Kentucky and California.

May 21 11 am EDT Local Agency Approaches Integrating preservation into local programs, Impact and value for munici-
palities, counties and local agencies, Process for building a successful 
local program

T he National Pavement Pres
ervation Conference (NPPC) 
planned for Indianapolis this 
year now will be a virtual event 

and will be held May 17-21, 2021.
The change to a virtual event was 

determined after a national survey of 
state and provincial agencies regarding 
travel restrictions during Spring 2021. 
That survey showed that only a handful 
of agencies were likely to approve travel 
to a face-to-face meeting in the spring.

Therefore, there will be no registration 
fee, to encourage as many state and local 
agency participants as possible.

As you may know, TSP•2 pavement 
partnerships held a very successful series 
of webinars in 2020 and learned two big 
benefits of the virtual environment (these 
presentations are archived and may be 
streamed from link at fp2.org/webinars).

State participation was much greater than 
at our in-person meetings and local agency 
participation was also much higher. While 
we miss the networking opportunities of a 
face-to-face meeting, we are building on 
these two benefits of virtual meetings in 
planning the virtual NPPC. There will be no 
charge to attend any or all the sessions, 
encouraging larger participations from 
state, provincial and local governments.

Enjoy Virtual NPPC21 Now at No Cost

HOW FP2 WORKS FOR YOU

The work of the Executive Committee 
and the Technical Committee is being used 
for the virtual meeting. The theme remains 
Pavement Preservation: Making the Right 
Choices. And much of the technical content 
came directly from the intended program 
developed by a committee led by Larry 
Galehouse. We offer a big Thank You to 
all the participants!

LIVE EVENT IN 2023
Another committee, the Field Demonstration 
Committee, developed a great plan to include 
an equipment parade, pre-constructed 
demonstrations and live demonstrations. 
We will put that plan back into action at 
the next face-to-face NPPC, to be held in 
Indianapolis, Ind., in 2023.

The virtual conference will consist of 
nine webinars, with two webinars per 
day Monday through Thursday, and one 
morning session on Friday. Morning ses-
sions begin at 11 am EDT to accommodate 
all continental U.S. time zones. Afternoon 
sessions begin at 2:30 pm EDT. Sessions 
will last 120 to 135 minutes. Continuing 
education units will be provided to attend-
ees of each webinar session. Sessions 
may include up to two case studies of 
five minutes each related to the session 
content by conference sponsors. The table 

below outlines the draft content for all 
the sessions.

We are in the process of confirming all 
the speakers. As soon as that is complete, 
the webinars will be scheduled, and that 
process will provide the registration links. 
All the information will be posted on the 
NPPC website, and a link to that website 
will also be available on the pavement 
preservation section of the TSP•2 website: 
https://tsp2pavement.pavementpreserva-
tion.org, and at fp2.org.

We will be sending information to 
national and regional partnership industry 
supporters about opportunities to spon-
sor the national conference, and to par-
ticipate by providing either a case study 
or an equipment slideshow for one of the 
preservation treatments.

Each of the regional partnerships will 
have a two-hour regional meeting during 
the week following the national conference. 
Content for those meetings will include the 
annual business meeting and may include 
state reports, a panel discussion or a techni-
cal topic of interest to the partnership. Links 
to the regional meetings will be posted on 
the TSP•2 website by mid-March. 

Corley-Lay is director, National Center for 
Pavement Preservation

BY JUDITH CORLEY-LAY, P.E.

NPPC21 Session Schedule
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During summer 2020, a 
multi-million-dollar con-
tract to preserve 132.8 lane 
miles of road and 93 parking 

lot and vista pavements within Grand 
Canyon National Park was completed, 
saving taxpayers more than $6 million in 
future reconstruction costs if preservation 
was delayed.

This work, conducted by VSS Inter
national, consisted of chip seal and micro 
surfacing. The work also included concrete 
joint sealing, concrete restoration, hot mix 
asphalt repairs, crack sealing and filling 
and permanent striping. These improve-
ments were crucial in addressing base fail-
ure and extensive cracking before applying 
micro surfacing and chip seal.

The National Park Service maintains the 
vast network of roads that provide visitors 
access to the stunning vistas from the rim. 
The road network must be preserved for 
user experience, and there is an overall 
economic and ecological benefit to the 
park when using cost effective preservation 
methods before the roads completely dete-
riorate to the point that they need costly 
reconstruction.

PRESERVATION ON SOUTH RIM
Chip seal operations in the South Rim 
included resurfacing of approximately 35 
lane miles of Desert View Road (S.R. 64 
East) toward the east park entrance, and 
14 lane miles of Hermit’s Rest Road near 
Grand Canyon Village, which is one of the 
more heavily visited areas by tourists on 
foot, bicycle and bus.

Construction of both roads required rig-
orous traffic control and flexibility to pro-
vide public access to many scenic lookouts 
along these roadways. VSS International 
provided traffic control plans and per-
formed situation specific traffic control for 
some lookouts and busier attractions.

With hikers and cyclists frequently using 
these winding and hilly roads, it was nec-
essary to perform pre-work meetings at the 
start of each shift, which included safety 
walk-through discussions with key crew 
members prior to starting work.

Due to limitation of space and distance of 
staging areas from the worksites, VSS was 
required to strategically haul raw materials 
into the site each day. Aggregate samples 
were taken onsite and shipped to a qual-
ity control partner lab in Phoenix, which 

would turn results around within 24 hours 
as required by this contract.

Placement of fog seal followed as soon 
as the quality control manager (QCM) 
inspected the placed chip seal, ensur-
ing there were no deficiencies and loose 
aggregate before applying the fog seal. 
Temporary traffic control markings contin-
ued with chip seal schedule and permanent 
marking were placed as soon as fog seal 
placement was complete.

Micro surfacing operations were per-
formed concurrently with the place-
ment of chip seal operations in the South 
Rim. VSS International micro-surfaced 
approximately 80 parking lots, lookouts, 
campgrounds and roadways locations 
throughout the south rim area, which 
included a major section of the park’s south 
entrance road, parking lots at the park’s 
administrative facilities, multiple camping 
facilities and the park’s heavily traveled 
main visitors’ center.

All operations required that VSS 
International protect the extensive historic 
sandstone walls and curbing throughout 
the park by covering them with plas-
tic to prevent staining of or damage to 
existing facilities.

Due to the size and scope of this project, 
VSS deployed two micro surfacing crews 
to ensure that all work was completed 
prior to the quickly approaching winter 
months. At one point VSS was working 
around the clock as one crew performed 
work during the day shift and the sec-
ond crew worked nights to complete the 
micro surfacing of the south entrance road, 
allowing visitors access to the park with-
out delay or any hindrance to the south 
entrance fee station.

A dedicated QCM monitored placement 
of all micro surfacing with each crew and 
performed spread rate calculations daily. 
Each crew performed equipment calibra-
tions prior to starting work to ensure con-
sistency of materials, and compliance with 
spread rate and mix design requirements.

Bicyclists were among road users who complicated preservation of Grand Canyon National 
Park roadways

BY JEFF ROBERTS, MATTHEW FERGUSON AND SAYED HEKMATULLAH

Heavy Visitation, Environmental Needs 
Complicate Grand Canyon Preservation Work
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Before starting full production, a test 
strip was placed to perform visual inspec-
tion of the finished product and spread 
rate. Aggregate was tested daily, and 
split samples provided to the government. 
The extensive quality control and testing 
allowed VSS to provide consistent results. 
As an added level of quality control, VSS 
partnered with key suppliers to bring in 
onsite screening equipment to ensure com-
pliance with material specifications.

PRESERVATION ON NORTH RIM
With an elevation above 8,000 feet, tem-
peratures at the North Rim drop early in fall, 
leaving a very tight window for chip seal 
and micro surfacing to be performed. Chip 
seal operations started as soon as the pav-
ing and crack treatments were completed 
in early August and continued through 
mid-September.

At the North Rim, this work consisted 
of approximately six lane miles on Point 
Imperial Road, and more than 40 lane 
miles on Cape Royal Road. Cape Royal 
Road provides access to almost all scenic 
lookouts at the North Rim, which include 
the Point Imperial Lookout, Greenland Lake, 
Roosevelt Point, Cape Final Trailhead, 
Walhalla Point, and Cape Royal.

Construction of Cape Royal Road and 
Point Imperial Road posed challenges from 
the beginning, as these two roads are only 
19 feet wide with minimal or no shoulders, 
making it difficult to operate a 12-foot-wide 
chip spreader with ongoing traffic.

VSS International partnered with the 
park to implement alternative solutions to 
construct the road in the safest possible 
way, while providing full access to the 
park’s guests. VSS International met all 
safety challenges while performing the 
construction at these winding and narrow 
roads by carefully phasing construction and 
traffic control to allow public access while 
ensuring public and worker safety.

The road work was scheduled in seg-
ments between lookouts, traffic control clo-
sures were placed, and closure information 
was communicated thoroughly throughout 
the park. VSS strategically stationed flag-
gers to allow the public to enjoy their visit 
while the road was under construction.

Upon completion of the chip seal opera-
tion, VSS International micro-surfaced all 
paved lookouts and parking areas located 

in the North Rim area. Then it was time 
for VSS’s striping subcontractor to place 
permanent traffic markings, which was 
typically done on the day after micro sur-
facing was complete. The entire operation 
required intense coordination to ensure 
that chip seal, micro surfacing and strip-
ing were scheduled to allow public access 

during construction and reduce interfer-
ence with the park’s operation.

PAVEMENT PREP WORK
VSS International was required to perform 
a substantial amount of preparatory work 
ahead of both the chip seal and micro sur-
facing on this project.

Pneumatic roller seats aggregate in chip seal above Grand Canyon

Emulsion placed in Grand Canyon chip seal

Aggregate chips are placed in advance of seating 
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The plan was to get all preparatory work 
started as early as possible as not to push 
the work into the colder months ahead. 
Crack seal and asphalt pavement repairs 
started in mid-June. Subsequent asphalt 
repairs were performed by removal of failed 
pavement areas, and re-paving the hot mix 
asphalt in 2-in. lifts as needed to address 
the underlying issues.

All new asphalt repairs received a fog 
seal to prevent draining of emulsion out 
of the subsequent chip or micro surfacing. 

VSS International’s superintendent and 
QCM monitored the work closely to ensure 
compliance with the specifications and 
performed required testing at each location. 
VSS replaced approximately 10,137 sq. yd. 
of pavements over a six-week period.

With the completion of prep work VSS 
International mobilized three crews con-
sisting of more than 50 workers, three 
superintendents, two project engineers and 
senior management personnel to oversee 
the sheer amount of micro and chip produc-
tion on this job. Outside help consisted of a 
QCM with each crew to ensure quality of 
work, and a traffic control supervisor with 
a traffic control crew.

SAVING TIME, MONEY, RESOURCES
The overall scope of this project required 
more than one million sq. yd. of pavement 
be treated with pavement preservation 
techniques. Utilizing the resources found 
at RoadResource.org, it’s anticipated that 
the Federal Highway Administration saved 
taxpayers more than $6 million by using 
life-extending surface treatments now 
while the park’s pavements were in bet-
ter shape, than waiting until the pavement 

deteriorated to require a more traditional 
maintenance method such as removal 
and replacement of up to 2 in. of hot mix 
asphalt. That would have required the 
purchase and transportation of approxi-
mately 110,000 tons of hot mix asphalt, 
plus the removal and hauling off of grind-
ings from the existing roadway materials.

By utilizing surface treatments as an 
alternative to mill-and-fill options, the 
FHWA greatly reduced the inconvenience 
to the traveling public by significantly 
decreasing the number of shifts required 
to complete the work. It’s estimated that 
VSS International’s placement of these 
treatments (including all preparatory work) 
required less than half of the working shifts 
anticipated to perform a 2-in. mill and 
replacement with 2 in. of hot mix, which 
greatly decreased the time required to com-
plete the work, meaning there was much 
less inconvenience to the traveling public.

One of the greatest benefits of the place-
ment of the surface treatments was the 
reduction in energy and materials con-
sumption needed. VSS minimized the 
consumption of quickly diminishing nat-
ural resources. For example, the Type II 

Testing. Knowledge. Solutions.
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Micro surfacing is placed by VSS on Hopi Point 
Road on South Rim of Grand Canyon
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micro surfacing and chip seal applications 
required only 14,000 tons of virgin aggre-
gate materials, whereas a 2-in. mill-and-fill 
approach for the same areas would have 
required the purchase of approximately 
110,000 tons of hot mix which would 
have consumed more than 100,000 tons 
of aggregate materials.

The chip seal and micro surfacing treat-
ments applied required approximately 
3,000 tons of emulsion. Production of the 
emulsion utilizes much less energy than 
hot mix production, and the 3,000 tons 
produced for this project only required 
approximately 2,000 tons of liquid asphalt 
binder, whereas the 110,000 tons of hot 
mix asphalt would have consumed more 
than 6,500 tons of liquid asphalt binder 
materials. It is also important to note that 
the emulsion materials used are placed 
at ambient temperatures meaning that 
there are almost zero emissions compared 
to the placement of the hot mix asphalt 
alternative, which required elevated tem-
peratures between 300-350 deg F.

Perhaps the greatest savings was the 
reduction of trucks required to haul these 
raw materials on and off site, which would 
have burned significant amounts of fuel, as 
well as provided much more congestion to 
an already congested roadway.

Removing and replacing 2 in. of 100,000 
tons of existing hot mix roadway would 
have required approximately 4,600 truck-
loads of material to be hauled on site and 
at least another 2,000 to haul RAP materi-
als offsite, whereas the surface treatments 
placed only required 700 truckloads of 
aggregate and emulsion, thus reducing 
the need for approximately 6,000 delivery 
trucks on the project.

COMMUNICATION AND COMPLETION
Successful completion of a project of such 
scope and magnitude required exceptional 
communication and precision execution. 
Weekly operations meetings were held as 
VSS met with all stakeholders to make sure 
all closures were communicated at least 
two weeks in advance.

Look-ahead schedules were constantly 
updated, reviewed, approved and com-
municated to the public through multiple 
channels within the park. This included the 
use of message boards and posting closure 
information at impacted areas and lots.

Phasing and communication of work 
went well beyond the placement of 
preservation techniques. Construction 
post-sweeping, striping layout and tem-
porary striping—along with final striping 
and sweeping—required constant commu-
nication efforts to keep everyone moving 
efficiently on the project. 

Edited by Pavement Preservation 
Journal. Roberts is senior vice president, 
Ferguson is construction manager and 
Hekmatullah is project coordinator, VSS 
International, Inc

As part of plan, micro surfacing squeegee workers 
keep material off historic sandstone curbing
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T he Town of Woodstock, 
nestled in the often-called 
“Quiet Corner” of northeast-
ern Connecticut, was bustling 

with pavement preservation activity as 
it underwent a late summer/fall asphalt 
pavement program.

More than a half-dozen contractors were 
sealing, grinding, spraying, paving and 
generally changing the look of more than 
235,000 sq. yd. of asphalt or gravel covered 
roads, all under the eye of John Navarro, 
director of public works.

BY PAUL FOURNIER

How ‘Toolbox of Techniques’  
Drives Town of Woodstock’s PCI Higher

There are a lot of moving parts to the 
preservation work, and Navarro under-
stands what and how each part is contrib-
uting to the community’s transportation 
network, a skill he developed through 
more than a quarter century of build-
ing, maintaining and repairing roads 
in Woodstock.

An “up through the ranks” director, 
Navarro was originally hired as a driver/
laborer in February 1993, but advanced 
over the years in the highway department 
to become director in September 2008. 

He serves under the direction of the Board 
of Selectmen, and currently heads up a 
crew of 12 that includes nine full time 
union employees, two part-time highway/
grounds maintenance employees, and one 
part time administrative assistant.

A semi-rural bedroom community with a 
significant number of working dairy farms, 
Woodstock has approximately 114 miles of 
roads, about 80 percent of which are sur-
faced with asphalt, and about 20 percent 
with gravel. Among highway department 
maintenance responsibilities are such tasks 
as snow and ice control, gravel road grad-
ing, drainage upkeep, roadside mowing, 
tree and brush removal, and road sign 
installation and repair.

TOOLBOX OF TREATMENTS
During his long career, the director has uti-
lized a “toolbox” of pavement management 
techniques for protecting and prolonging 
the life of the town’s roads. His “tools” are 
designed to be the most cost-effective 
treatment to prevent or correct causes of 
specific pavement distress.

Pavement preservation techniques form 
a large part of the toolbox selection.

“When you’re working with limited bud-
gets, I don’t see how you can get by without 
pavement preservation processes,” Navarro 
said. A firm supporter of the concept, he 
believes applying preservation treatments 
to pavements while they are still in good 
condition postpones costly rehabilitation 
and reconstruction, ultimately saving tax-
payers’ money.

“For pavement preservation, we use fog 
seals, crack seals, chip seals and some 
thin overlays,” he said. “We maintain an 
aggressive chip seal program and do about 
15 miles per year of chip seal on the town’s 
90 miles of asphalt roads.”

Navarro reviewed his hierarchy of pres-
ervation tools. “The lowest level of surface 
treatments for me is a rejuvenating fog seal, 
for a surface that is in good condition, usu-
ally between four to six years old.”

In Town of Woodstock, Ct., cold in-place recycled (CIR) lift is compacted with Hamm GRW 280  
rubber-tire roller (right) and Hamm HD 120i steel-drum vibratory roller (rear)

John Navarro, public works director of Town of Woodstock, Ct., oversees application of Delta  
Mist rejuvenating fog seal by Etnyre distributor operated by Riverside Asphalt Services
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A typical fog seal consists of apply-
ing a slow-setting asphalt emulsion on 
an existing pavement surface without a 
cover aggregate, but a rejuvenating fog 
seal may contain petroleum or bio-based 
rejuvenators that restore properties of the 
aged asphalt binder in the surface layer. 
The director is thinking about making reju-
venating fog seals a permanent part of his 
growing toolbox selection.

“We have used Felix A. Marino’s Co.’s 
petroleum-based rejuvenator for three years 
with good success,” he said. This product, an 
aromatic resin, was recently used to soften 
recycled asphalt shingles during a dem-
onstration by Rhode Island Public Works 
Association in Smithfield. Private consultant 
R. Paul Montenegro managed the application 
used to stabilize a gravel road.

Director Navarro has also recently treated 
local roads with Delta Mist, a non-petroleum, 
spray-applied, plant-based product manu-
factured, marketed and sold by Collaborative 
Aggregates. The new product is designed to 
increase pavement life by restoring oxidized 
asphalt and reducing loss of fines and aggre-
gates. “Delta Mist is working fine and we’re 
keeping an eye on it,” he said.

Crack sealing is next on the director’s 
ranking. This is usually performed by town 
forces, as differentiated from crack filling, 
which may be done by private contractors.

Chip seal is the department’s pre-
dominant preservation activity, as part 
of Navarro’s overall plan for the town’s 
transportation network. This involves the 
application of emulsified asphalt, followed 
immediately by a single layer of aggregate 
chips to a prepared surface.

“We perform a good deal of chip seals,” 
he said. “I try to complete up to 15 miles 
per year. Most of our oldest chip seals are 
six to seven years old,” Navarro said. The 
chip seal operation is often a public/private 
effort, with the town frequently helping 
by providing haul trucks and drivers to 
the private contractors, a contribution that 
actually saves money for the town.

Next on the toolbox echelon are 
non-preservation treatments for more 
distressed pavements. “If there are pro-
file issues then we get into cold-in-place 
treatment,” he noted. “And finally, for really 
distressed pavement, we would perform 
drainage upgrades and reclamation with 
up to 4 in. of new bituminous asphalt. We 

do not resort to ‘mill-and-fill’ for pavements 
beyond preservation help; in this situation, 
we usually do total reconstruction or full 
depth reclamation.”

PAVEMENT MANAGEMENT SYSTEM
Navarro said the town employs a pave-
ment management system to help guide 
their selection of treatments. “We use 
the Road Surface Management System 
(RSMS) Program originally done for the 
New Hampshire LTAP system,” Navarro 
said. “They updated it, but we manage it.”

The Federal Highway Administration cre-
ated LTAP, the Local Technical Assistance 
Program, to provide local agencies with 
information and training programs for the 
maintenance of local roadways and bridges. 
LTAP is composed of a network of 58 centers, 
one in every state, Puerto Rico and regional 
centers serving tribal governments.

According to the Central New Hampshire 
Regional Planning Commission, RSMS pro-
vides an overview and estimate of a road 
system’s condition and the approximate 
costs for future improvements. The RSMS 
contains five components: road inventory, 
road surface condition survey, priority 
analysis, repair selection, and planning 
and budget preparation.

“Also, the University of New Hampshire 
put our road inventory in their system, and 
we still receive support from UNH,” Navarro 
added. “Jason Scranton manages the pro-
gram under my supervision. And some of 
our crew actually do the road surveys.”

The collection of this data enables pave-
ment managers to determine the Pavement 
Condition Index (PCI) for sections, or for 
the entire road system of a community. 
The index is a numerical value between 0 
and 100, with 100 representing the best 

New England Asphalt Services’ Etnyre chip spreader drops chip seal aggregate
as part of town’s autumn asphalt pavement preservation program

In CIR operation, Roadtec RX900 recycler/cold milling machine supplies a Caterpillar AP1055F paver  
with cold recycled mix that has been replenished with emulsion and will serve as stabilized base  
for double chip seal
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possible condition, and 0 representing the 
worst possible condition.

Navarro also stays informed about pave-
ment management techniques by explor-
ing a wide variety of sources. “I keep 
an eye on the UCONN T2 list,” he said, 
referring to the Connecticut Training and 
Technical Assistance Center (T2 Center) at 
the University of Connecticut, the state’s 
LTAP. “I speak with a lot of other highway 
maintainers, and I always learn some-
thing from visiting salesmen who offer 
different kinds of treatments. I will try a 

product that interests me. I’m not afraid 
to try new stuff—anything that piques my 
interest. I also attend meetings of pub-
lic works-related associations as much 
as possible.”

Navarro keeps a close watch on construc-
tion taking place in town, making frequent 
job visits to check progress as the fall proj-
ects neared completion.

COLD RECYCLING TRAIN
As part of the fall pavement program, 
Gorman Brothers was performing 

cold-in-place recycling (CIR) of approxi-
mately 29,000 sq. yd. of local semi-rural 
roads.

“I’ve been using this process for the last 
six years,” Navarro said. “These roads were 
originally cold asphalt and the pavements 
are deep. We are out in the woods here 
and there are not a lot of structures or 
manhole covers or curb reveals to worry 
about. That’s one of the reasons we do cold 
in-place out here.

“Gorman refers to its CIR equipment as 
the Train,” Navarro said. “It consists of a 
milling machine, a pug mill and a paver 
and, of course, a tanker with emulsion. 
They mill about 2 in. of the surface asphalt, 
which is conveyed to trailer-mounted pug 
mill where emulsion is added, and the mix 
then proceeds to the paver where they 
re-profile the surface with the renewed 
asphalt. Gorman recommends a fog seal 
after this process, but we usually apply 
a double chip seal.”

New England Asphalt Service was plac-
ing chip seal on about 128,000 sq. yd. of 
road. The town provided four International 
dump trucks to feed aggregate chips to the 
contractor’s Etnyre chip spreader.

Elsewhere in town, Pinecroft Paving and 
Landscaping was installing asphalt overlay 
on 16,335 sq. yd. of pavement, while Felix 
A. Marino Co. applied its rejuvenating fog 
seal over almost 39,000 sq. yd. of pave-
ment, and Riverside Asphalt sprayed about 
4,000 sq. yd. of pavement with Collaborative 
Aggregate’s Delta Mist rejuvenator.

The remaining contractor, Garrity 
Asphalt Reclaiming, was busy performing 
full-depth reclamation (FDR) of approxi-
mately 12,400 sq. yd. of roadway.

PROGRESS IN PCI
Navarro indicates the number and diversity 
of the fall pavement projects are examples 
of the town’s pavement management tool-
box approach in action.

“It’s taken us about 12 years to develop 
our system, but it has allowed us to improve 
the town’s entire road network,” he said. 
“When we started this process, our PCI was 
in the mid-70s, now it’s in the 90s.” 

Paul Fournier is a New England-based free-
lance writer. Portions of this article origi-
nally appeared in, and is reprinted with 
permission of, New England Construction/
ACP magazine
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s agencies plan for their 2021 
construction season, they likely 
are struggling to prioritize their 

road maintenance projects to 
align with dwindling funding. What are 
your strategies? Are you planning to defer 
all maintenance or just responding to a few 
paving projects with hopes they will last 
another year?

Through good times or bad times, it is 
important to continue applying pavement 
preservation treatments on the right roads, 
with the right treatments, at the right time.

The Federal Highway Administration 
(FHWA), in partnership with the Pavement 
Preservation & Recycling Alliance (PPRA), 
has been offering free monthly pavement 
preservation webinars since February 
2020 for anyone interested in “keeping 
good roads good.”

These webinars are designed to help 
agencies preserve their investment in 
roadways, enhancing safety, extend 
pavement life, improve functional perfor-
mance and contribute to increased user 
satisfaction. Find archived webinars at  
RoadResource.org and fp2.org/webinars.

BY JASON DIETZ

PPRA, FHWA Preservation Webinars Focus 
on Cold in-Place, Central Plant Recycling

COLD RECYCLING PROCESSES
The September 2020 topic was Cold In-Place 
Recycling (CIR) and Cold Central Pavement 
Recycling (CCPR). The webinar was pre-
sented by Jason Wielinski of the Heritage 
Group. Topics that were covered during his 
presentation included: sustainability, under-
standing the cold in-place (CIR) and cold 
central plant recycling (CCPR) processes, 
project selection and construction, mix 
design, and review of some example projects.

We started off by discussing the eco-
nomic and environmental benefits that CIR 
offers. It’s a less-disruptive alternative to 
conventional methods and in some cases, 
provides a base for the first time.

CIR offers significant energy savings 
compared to conventional reconstruction, 
while it substantially slows depletion of 
natural resources. With CIR, it saves the 
agency time by having the roadway open 
during construction. Additional benefits 
include up to one lane-mile per day produc-
tion, reduced impact to adjacent roadways, 
reduced cost over reconstruction, enhanced 
re-use of existing material, reprofiled road-
way, and improved curb reveal.

The CIR occurs within the roadway lane 
to be recycled and uses 100 percent of the 
RAP generated during the process. CIR treat-
ment depths are generally 3 to 5 in. with 
use of stabilizer of emulsified asphalt (engi-
neered emulsion), or with foamed asphalt 
(typically 2-3 percent liquid asphalt).

As thin as a 2-in. recycled lift is pos-
sible with good underlying support and 
up to a 5-in. lift depth is possible provided 
proper compaction can be achieved. The 
CIR process performs in-place recycling 
using either a single milling unit with 
onboard mixer, or a “train” of equipment, 
with cold mill, trailer-mounted mixer or 
pug mill, addition of binder or rejuvenator, 
paver placing the recycled mix, rolling, and 
curing of the compacted mix.

The CCPR process is similar, except the 
recycling train is eliminated. Instead, a 
single cold mill’s pavement millings are 
trucked to a central plant, often a portable 
plant, mixed with binder or rejuvenator, 
and then transported back to the job site, 
placed, rolled and cured.

Cold recycling materials include the 
recycled asphalt pavement (millings), 
recycling agents (engineered emulsions 
or foamed asphalt), and other mix additives 
such as portland cement, lime, corrective 
aggregates and water.

Cold recycled mixes require a wearing 
surface because of higher voids than typical 
hot mix asphalt (HMA) once the mix is cured. 
The wearing surface can be HMA or surface 
treatments such as a chip seal, or two-layer 
cape seal, depending on the traffic volume.

CANDIDATES FOR CIR, CCPR
CIR candidates include pavements exhibit-
ing raveling, reflective cracking, edge or 
block cracking, potholes, top-down crack-
ing, and stripping if in localized areas.

Pavements with widespread subgrade 
showing fatigue cracking or rutting or with 
poor drainage are not good candidates for 
CIR. The existing pavement should receive 
an accurate assessment, including the 

In Virginia, at nearby interchange, millings from pavement of I-81 are foam-recycled in portable  
Wirtgen KMA 220i cold central plant mixer and are trucked back to project for placement as base

A
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taking of cores, knowing the pavement 
load restrictions, checking drainage and 
base and subgrade conditions, and review 
construction records. Areas of concern are 
that CIR cannot bridge poor subgrades and 
needs a strong base for compaction.

As all pavements are dissimilar, mix 
design must be based on material in actual 
pre-construction corings. Thus, pavement 
sampling and mix design also was covered 
in the webinar, including requirements for 
taking representative samples throughout 
the project, and laboratory testing such 
as Marshall Stability, adhesion tests for 
moisture damage, and strength develop-
ment over time. The amount and type of 
new binder and any recycling agent, and 
the amount of new mineral additive also 
are determined.

The webinar’s segment on the construc-
tion process included discussions on safety, 
traffic control, weather considerations, 
quality control (particularly gradations 
and density), base and subgrade repairs 
and specifications enforcement.

The compacted CIR mixture must ade-
quately cure before secondary compaction. 
In addition, a wearing surface is needed. The 
rate of CIR curing is variable and depends 
on several factors, including recycling agent 
used, environmental conditions, drainage, 
and moisture characteristics of the mixture.

Typical curing periods can be as short 
as a few hours to up to several weeks. It 
was mentioned that the outcome of the 
ongoing NCHRP 9-62: Rapid Tests and 
Specifications for Construction of Asphalt-
Treated Cold Recycled Pavements will 

discuss the rapid test and specifications 
for recycled pavements. When a faster cure 
is necessary, a recycling additive (lime or 
cement) is used.

The webinar was ended with CIR case 
studies from West Virginia Department of 
Transportation and a CCPR project from 
Indiana Department of Transportation, that 
includes their pavement recycling treat-
ment flowchart.

In summary, keys for successful projects 
include:
•	 Pavement selection and treatment based 

on the right treatment on the right road 
and the right time, and

•	 Using an engineering process, which 
includes project scoping, pavement 
design, selection of the correct recycling 
agent, mix design using in situ materials, 
and quality control.
If CIR or CCPR is done correctly, an agency 

can save money, save time, extend the life 
of the pavement, improve ride, reduce car-
bon emissions and improve sustainability.

ONLINE RESOURCES
Other resources provided via the webinar 
included:
•	 FHWA Check List and TechBrief on 

Overview of Project Selection Guidelines 
for CIR and CCPR: https://www.fhwa.dot.
gov/pavement/preservation/resources.
cfm; and https://www.fhwa.dot.gov/
pavement/asphalt/pubs/hif17042.pdf

•	 ARRA best practices guide for CIR: 
https://cdn.ymaws.com/www.arra.org/
resource/resmgr/Guidelines/ARRA_
CR101_11-02-17. pdf

•	 ARRA best practices guides for CCPR: 
https://cdn.ymaws.com/www.arra.org/
resource/resmgr/Guidelines/ARRA_
CR102_11-02-17. pdf

•	 NHI 131050 updated course https://
w w w.nh i . f hwa.dot .gov/course- 
search?sf=0&course_no=131050

•	 PPRA www.RoadResource.org
For more information, please contact 

Jason Dietz at jason.dietz@dot.gov or 
Jason Wielinski at Jason Wielinski@
hrlab.com. 

Dietz is pavement and materials engineer, 
Federal Highway Administration Resource 
Center, Colorado
 Images by Tom Kuennen

Millings from Virginia I-81 are placed in hopper feeding KMA 220i plant in CCPR operation

In Nevada, Washoe County road gets cold in-place recycled (CIR) via recycling train, eliminating long 
hauls of both recovered material and virgin hot mix asphalt
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RoadResource.org wants to make 
2021 a year of improvement for 
agencies across North America 
by focusing on the four Cs of 

Communication, Calculation, Connection 
and Confidence.

With these themes, RoadResource.org 
sponsor, the Pavement Preservation & 
Recycling Alliance (PPRA), is developing 
new tools and resources to help agencies 
gain ground, one step at a time.

More agencies recognize that preser-
vation and recycling can maximize road 
funding efficiency while extending the life 
of a road network. Expanding that recogni-
tion is more important than ever in 2021. 
With revenues uncertain due to COVID 
economic contraction, many agencies are 
forced to do more with less this year, mak-
ing it critically important to demonstrate 
the efficacy of preservation and recycling 
on network health.

Over the course of this year, PPRA and 
RoadResource.org will introduce new ini-
tiatives designed to help agencies make 
2021 a year of recovery, for both their 
communities, and for their road networks. 
New tools on RoadResource.org will be 
focused where agencies find their great-
est hurdles in adopting and advocating for 
their roads and budgets: Communication, 
Calculation, Connection and Confidence.

COMMUNICATION GENERATES 
SUPPORT
If you’re looking to change the status quo, 
you’d better have support. When the tax-
paying public and elected officials have a 
good understanding of preservation and 
maintenance plans, both parties are more 
likely to lend their voices and support to 
ensure the success of an initiative.

To help with this effort, RoadResource.org  
is building a communication toolkit for use 
by city, county, state and provincial agen-
cies. The toolkit is designed to speak to 
decision-makers and taxpayers about the 
benefits of proactive pavement management 
programs and asphalt recycling.

Among the items in the downloadable 
toolkit, agencies will have access to cus-
tomizable templates for press releases, pub-
lic service announcements, social media 
posts, door hangers, and yard signs with 
up-to-date research and information.

The goal is for agencies to have access to 
tools that advocate for proactive planning 
(or increased budgets) with their own deci-
sion makers. Likewise, those high-perform-
ing agencies who are already managing 
healthy networks can leverage taxpayer 
communication tools to ensure the longev-
ity of their program through public support, 
and maybe even earn a few “thank yous” 
from the public along the way.

CALCULATING ROI FOR RESULTS
What’s the first thing a road manager must 
prove when recommending a change to 
the status quo? Three words: Return on 
investment.

It can be very difficult for many smaller 
agencies to adopt preservation programs 
because they simply don’t have data to 
demonstrate results. Especially now, as 
decision-makers may be hesitant to adopt 
“new” processes, the story of impact is more 
critical than ever to making real change in 
the road networks across North America.

This year, PPRA is developing a new tool 
that will help agencies and elected officials 
visualize the financial and service life ben-
efits of preservation and recycling treat-
ments. Using rough figures about a given 
network and treatment costs, this tool will 
allow agencies without pavement manage-
ment systems to visualize the impact of 
various plans on their network health over 
time to see that small steps taken today will 
pay dividends in the future.

MAKING CONNECTIONS TO GROW
In interviewing consulting engineers, 
agencies, and public works officials, there 
is usually a common thread: The most suc-
cessful road managers are plugged into 
communities that allow for collaboration, 
shared learning, and peer exchange.

Wouldn’t it be great if that information 
could be shared virtually with a wider 
audience?

To make that happen, PPRA is creat-
ing a LinkedIn group designed for users of 
RoadResource.org. In this platform, partici-
pants can connect peer-to-peer to discuss 
successful projects, learn from each other, 
and share best practices when it comes to 
annual planning. The more connected we 
are, the more our industry will grow.

CONFIDENCE BUILDING
The year 2021 brings in-depth learning 
opportunities for agencies. Previously 
known as Super User Training, an updated 
modular training series will be easier than 
ever for agencies to access. With shorter 
sessions delivered via webinar, even the 
busiest agencies across North America 
can learn the tenets and tools required to 
improve their aging networks.

Working together as an industry, we can 
create opportunities to make 2021 the year 
of road network improvements that drive 
community improvements. Keep a close 
eye out for these and other PPRA initiatives 
debuting over the course of the year, on 
RoadResource.org.

To get the latest news in your 
inbox, sign up for a user account at  
roadresource.org/users/sign_up. 

Stansbery is account executive with Vario 
Marketing, St. Louis

Four ‘Cs’ will Make 2021  
a Year of Improvement for Agencies
BY GRACE STANSBERY
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as project emphasizes the four “Cs” of 
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The Preservation Group (PG) Study 
is an ongoing research effort that 
was initiated in 2012 to address 
the need for a better assessment 

of pavement preservation performance, 
thus allowing agencies to make objective 
decisions regarding treatment selection.

Initially, the study was funded by seven 
state DOTs and FP2 Inc., and consisted of 
25 test sections located on a low-volume 
county road in Auburn, Ala. Thanks to 
the partnership established between the 
National Center for Asphalt Technology 
(NCAT) and the Minnesota DOT’s Road 
Research Facility (MnROAD) in 2015, the 
study has expanded to account for the effect 
of traffic and climate on treatment perfor-
mance and it now includes a total of 145 
test sections distributed among five testing 
locations in Alabama and Minnesota.

RANGE OF TREATMENTS
The treatments applied range from crack 
sealing and surface seals to thin overlays 
and cold asphalt recycling, with several 
sections featuring multi-layer applications 
and treatment combinations.

Following construction, test sections are 
tested periodically to assess pavement con-
dition and establish comparisons versus 
similar untreated control sections to deter-
mine the life-extending benefit of each of 
the treatments. Given the diversity of the 
treatments and testing conditions, perfor-
mance is measured through various indica-
tors such as cracking, rutting, roughness, 
texture, friction and structural integrity.

The frequency of data collection varies 
among sites, depending on traffic and cli-
matic limitations; however, multiple mea-
surements are obtained throughout each 
year to account for seasonal variations.

The oldest sections in the PG Study 
(Lee Road 159 in Auburn, Ala.) are now 
approaching nine years of service, provid-
ing a valuable amount of long-term data. 
Much of the analysis has focused on the 
MAP-21 performance indicators (cracking, 

Benefits of Long-Term Data Collection
BY DR. ADRIANA VARGAS

HOW FP2 WORKS FOR YOU

rutting and rough-
ness), as state agen-
cies are already 
familiar with con-
dition assessment 
based on these 
parameters.

Thanks to the 
continuously grow-
ing databases, dete-
rioration curves have 
been developed for 
each of the treatments as a function of 
pretreatment condition. These curves are 
compared to the deterioration curves of 
the untreated sections and the offsets at 
the MAP-21 condition threshold values are 
used to estimate the life-extending benefit.

While some treatments have reached 
these thresholds, others—especially those 
that were applied while the pavement was 
still in good condition—continue to show 
good performance and more information is 
needed to determine their effect.

PRELIMINARY ASSESSMENTS
Still, preliminary assessments can be made 
in terms of the condition-improving ben-
efit by comparing the amount of distress 
observed between treated and untreated 
sections at any point in time.

This analysis approach has provided 
helpful insight on the benefits of timely 
intervention and has allowed us to narrow 
the ranges for expected performance of the 
treated sections.

Similar work is being conducted on 
the remaining test locations (Highway 
US 280 in Opelika, Ala.; County State Aid 
Highway 8 and Highway US 169 in Pease, 
Minn.; and 70th Street in Albertville/
Otsego, Minn.) to also determine the 
effect of traffic volume and climate on 
the life-extending benefit of the preser-
vation treatments.

Although the MAP-21 indicators may be 
considered the main performance param-
eters, other data are also periodically 

collected and analyzed. Friction meas-
urements are used to monitor the 
safety of the sections. Falling weight 
deflectometer (FWD) testing is used to 
determine whether the treated sections 
can remain in good structural condi-
tion for a longer period compared to the 
untreated sections.

Other parameters can be used to evalu-
ate the functional life of the treatments 
themselves, for example, by observing 
changes in macrotexture for chip seals, 
or changes in noise and permeability in 
thin open-graded friction course (OGFC) 
thin overlays.

By continuing to collect and analyze data 
from this unique research study, it will be 
possible to provide agencies and industry 
with more detailed information regarding 
the benefits of pavement preservation.

The availability of long-term perfor-
mance data is a critical component in the 
decision-making process for pavement 
managers. Along with cost information, 
the results from this study are expected to 
aid agencies, big and small, in selecting the 
most cost-effective options for preserving 
their pavement networks. 

Dr. Vargas is assistant research professor, 
National Center for Asphalt Technology, 
Auburn University, Ala.

Full Depth Reclamation (FDR) takes place 
on 70th St. in Albertville/Otsego, Minn., as 
part of long-term northern climate pavement 
preservation study
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s the moving vans bring the 
incoming Biden administra-
tion into Washington and the 
Trump administration out, 

support for a robust infrastructure plan 
remains constant. A key element of can-
didate Biden’s campaign platform was 
strong support for substantial investment 
in the country’s infrastructure. It is widely 
expected that once additional COVID-19 
relief is addressed, a large infrastruc-
ture bill will be high among the earliest 
issues upon which this new administration 
will focus.

President Biden and his incom-
ing Transportation Secretary Pete 
Buttigieg, the former mayor of South 
Bend, Ind., understand the value and 
need of supporting our infrastructure. 
Not only would a large infrastructure bill 
create good paying jobs at a time when 
the jobless claims are surging due to 
COVID-19-related closures, it’s also one 
of the few issues that has the potential 
to garner the support of both Democrats 
and Republicans.

This is key in a 50-50 Senate and a 
House of Representatives that has the nar-
rowest majority led by Democrats in more 
than 50 years. It also has the potential, as 
noted by then-secretary designate Buttigieg 
in his Senate confirmation hearing, to pro-
vide “a generational opportunity to trans-
form and improve America’s infrastructure.”

A Biden plan would build on many of the 
elements present in the surface transpor-
tation reauthorization bill passed by the 
House of Representatives last year, such 
as making our nation’s infrastructure more 
resilient to climate change while investing 
in green development and technology. As a 
mayor, Transportation Secretary Buttigieg 
is well aware of what is required to meet 
infrastructure needs while also balancing 
a budget.

GOOD NEWS FOR PRESERVATION
This is good news for environmentally 
friendly pavement preservation, which 
is labor intensive and saves financial 

2021: ‘Build Back Better’ Infrastructure Plan
BY TRACY TAYLOR

and natural resources while simultane-
ously maintaining and improving roads. 
Pavement preservation—which can save 
$6-to-$10 in future rehabilitation and 
reconstruction costs for every dollar spent—
is widely used on local and municipal roads 
where decision-makers typically must bal-
ance their budgets.

With much work done by Congress last 
year to pass a long-term highway reau-
thorization bill, important groundwork 
has been laid. The starting point for an 
infrastructure package in 2021 is expected 
to be the House-passed bill shepherded 
through Congress by Transportation and 
Infrastructure Chairman Pete DeFazio 
(D-Ore.).

With Democrats taking control of the 
Senate, Environment and Public Works 
Committee leadership will change to Sen. 
Tom Carper (D-Del.). While he and his 
Republican partner, Ranking Member 
Shelly Capito (R-W. Va.), are both seasoned 
in transportation policy, the emphasis in 
the Senate will likely shift.

It’s expected that Chairman Carper will 
likely more heavily address climate change 
issues in any infrastructure bill.

While there is an institutional history 
of both parties working together in a 
bi-partisan fashion with any infrastruc-
ture bill, the big question, as always, will 
be how to fund an infrastructure bill. With 
dwindling highway trust fund revenues, 
finding a way to fund a large infrastructure 
bill encompassing a long-term highway 
reauthorization bill will be a challenge. 
The funding challenge is greater given that 
both President Biden and Transportation 
Secretary Buttigieg, just days into their 
terms, have indicated an opposition to 
funding any increases through the most 
straightforward approach, that is, increas-
ing the federal gas tax, which has not been 
raised since 1993.

Hope springs eternal. With Democrats 
in control of the White House, Senate and 
House of Representatives, albeit with the 
narrowest of margins, tools such as rec-
onciliation, which allow a simple majority 

vote in the Senate, may be utilized. It is too 
soon to tell whether a large infrastructure 
bill will become one of the first signature 
pieces of legislation out of this administra-
tion, but the possibility is real.

The interest, enthusiasm and energy 
coupled with FAST Act highway reautho-
rization bill expiration on Sept. 30, 2021 
acting as a book end, provides optimism 
that Congress may just pass an infrastruc-
ture bill early in the Biden administration 
that both sides can call a victory. 

Taylor is principal at FP2’s legislative coun-
sel, Alignment Government Strategies, 
Washington, D.C.

Mayor Pete Buttigieg is new U.S. Secretary 
of Transportation
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In early December of 2020, the Global Cool Cities Alliance 
(GCCA), which is a consortium of major American cities, 
foundations and corporations committed to accelerating a 
world-wide transition to cooler, healthier cities, launched a 

new Cool Roadways Partnership in recognition of the critical role 
our transportation network plays in this global effort.

The not-so-silver lining of America’s magnificent built-environ-
ment is the human toll it is taking due to the excess heat absorbed 
and emitted by our heavily populated cities. Urbanization inevi-
tably results in a reduction of green space, as land is reallocated 
to buildings and pavements. Pavements alone cover as much as 
one-third of any given city!

When this reality combines with dramatic increases in vehicu-
lar emissions, our cities become the victims of a one-two punch. 
The mobile-pollution related hazards of greenhouse gases 
(GHG), when combined with the health hazards related to heat 
sinks [more commonly known as the urban heat island effect 
(UHI)], are creating untenable economic and health concerns in 
our communities.

To make matters worse, the burdens of air pollution and UHI 
are not evenly shared. The higher rates of poverty within densely 
populated inner cities result in social inequities, as these residents 
experience the highest exposures to pollutants and urban heat. 
Public officials and urban planners are well aware of these facts, but 
historically have lacked the tools to implement measurable change.

‘Smog-Eating’ Surface Treatments  
Can Lead to Cooler Cities
BY MICHAEL P. DURANTE

SUPPORTER SHOWCASE

COOLER PAVEMENT MATERIALS
As a sustaining partner of the Cool Roadways Partnership, which 
consists of 20 jurisdictions, non-profits and industry representa-
tives, Pavement Technology, Inc. (PTI) is deeply engaged in accel-
erating the development and scaling the deployment of pavement 
materials that reduce surface and air temperatures.

Recent real-world pavement applications and extensive labora-
tory research are demonstrating that traditional state-of-the-art 
maltene-replacement preservation technologies that prolong pave-
ment life, when combined with photo-reactive materials that 
purify air and reduce heat, result in significant improvements in 
the quality of air surrounding our roadways.

Today’s preservation material innovations are demonstrating 
improvements in the solar reflectance of our urban infrastructures 
as high as 100 tons CO2 equivalents per lane mile of roadway per 
year, in addition to reductions in vehicular NOx and VOCs as high as 
60 percent. When combined with the use of cool materials for urban 
roofing, aggressive global adoption of cool, smog-eating pavements 
could lead to a potential offset of over 40 gigatons CO2e annually.

Solar reflectance values from a Texas A&M Transportation 
Institute (TTI) study of this new generation of roadway preserva-
tion materials are summarized in the table below. In every case, 
real-world applications performed in excess of the threshold 
for the U.S. Green Building Council’s LEED standards for heat 
island reduction.

Solar Reflectivity Chart. Source: Texas A&M Transportation Institute; Orlando International Airport; Charlotte County, Fla.
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On asphalt surface courses, these pavement solutions can 
improve roadway heat resilience by as much as four-fold. In 
addition to mitigating the negative health effects related to 
smog and heat retention, these new pavement solutions dra-
matically extend the life of roadways, resulting in reduced 
asphalt consumption, while reducing building energy demand 
(BED), thereby realizing even further reductions in the carbon 
footprints of urban areas.

INTEREST IN TITANIUM DIOXIDE
UHI researchers at the Massachusetts Institute of Technology 
(MIT), using data from these same studies, have estimated that 
pavements embedded with TiO2 can reduce electricity demand 
by 10 to 17 percent.

As a natural decomposition accelerant, TiO2 is a multifaceted 
photo-responsive material rapidly gaining increased scientific 
and commercial interest for near-roadway microenvironments 
(MEs), as it advances a host of positive environmental benefits, 
including but not limited to:
•	 Creating a solar-reflective top boundary that lessens pave-

ment-related radiative forcing (RF)
•	 Reducing the convective emissivity of solar radiation that leads 

to the undesirable UHI effects
•	 Enhancing the life-cycle assessment of pavements by slow-

ing-down oxidation, and
•	 Depolluting TiO2 -reacted surfaces by oxidizing a variety of 

vehicle-related pollutants and contaminants, thereby reducing 
ozone pollution and mitigating acid rain formation.

Major municipalities in Arizona, 
California, Kentucky, Missouri, 
Mississippi, North Carolina, New Mexico, 
Pennsylvania and Texas have joined 
the Cool Roadways Partnership initia-
tive, and work is already underway to 
improve the quality of life in our com-
munities. Together, public works pro-
fessionals, and representatives of our 
country’s leading foundations and cor-
porations, are taking the lead in combat-
ing the ill-effects of climate change and 
urbanization…one road at a time. 

Michael P. Durante is vice president, 
finance and strategic planning, for 
Pavement Technology, Inc., and manag-
ing partner of Blackwall Partners LLC. 
Edited by Pavement Preservation Journal 
from material provided by PTI. Opinions 
expressed herein are not necessarily the 
those of FP2 Inc. or this magazine. For 
more information, contact your local PTI 
technical consultant (440) 892-1895 or 
visit www.smogeatingroads.comPTI’s PlusTiTM asphalt rejuvenator/sealer application, Raleigh, N.C., 2020
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Roads are the backbone of our 
economy and the framework of 
our mobility. They provide easy 
access to our family a city away 

and a safe passage to and from work every 
day. They also sustain wear and tear regu-
larly, resulting in continuous maintenance. 
We have all faced bumps, cracks and pot-
holes on the road, and the reason is aging 
pavements that are rapidly deteriorating.

“Our district has a big backlog of pave-
ment rehab, mill-and-fill jobs which is 
statewide and centrally managed by our 
pavement management section,” says Matt 
Schlitter, assistant maintenance engineer 
for the Southern District of the Delaware 
Department of Transportation (DelDOT). 
“And, if you account for inflation, our budget 
has decreased. So, it kind of feels like we 
are on the same course as the Titanic get-
ting ready to run into the iceberg.”

Agencies like his are starting to explore 
how they can stretch their taxpayer dollars 
further, and one way to do that economi-
cally is to make their roads last longer by 
focusing on pavement preservation.

In Mississippi, the City of Ridgeland 
Public Works Department is actively find-
ing ways to extend the life of its pavements 
and recycle asphalt materials in an effort to 
control costs. Today, the city is evaluating 

SUPPORTER SHOWCASE

State, City DOTs Study Penetrating ‘Regenerator’

the effectiveness of age-regenerating treat-
ments, such as Blacklidge’s Performance 
Surface ReGeneration, named ReGenX®.

ENHANCED PAVEMENT FLEXIBILITY
Blacklidge’s ReGenX is a state-of-the-art 
regenerating emulsion available for 
high-performing surface treatment 

applications. ReGenX upgrades the pave-
ment or surface treatment binder by 
re-balancing the asphalt’s chemical 
makeup and particle size distribution, 
thereby significantly reversing the adverse 
effects of aging. It may also be used in 
high-RAP cold mixture applications. In 
many cases, it is possible to use ReGenX 

Near Jackson, Miss., regenerator-treated lane is contrasted with untreated lane

Estimated improvement of pavement condition over time through routine application of ReGenX
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to extend the useful life of the pavement 
surface or existing surface treatment in lieu 
of more expensive treatments or rehabilita-
tion alternatives.

“We hope to find that ReGenX increases 
our pavement’s flexibility to better contend 
with shifting subgrade soil conditions and 
leads to less cracking,” says Chris Bryson, 
Ridgeland city engineer. “If ReGenX does 
what it’s supposed to before the road’s sub-
grade deteriorates, then it could save the 
city more than $1 million dollars in addi-
tional paving costs. It’s kind of like buying 
insurance. The cost of applying ReGenX is 
a small price to pay for pavement preserva-
tion. It’s less than 5 percent of the overall 
value of the pavement it is enhancing.”

Meanwhile, DelDOT has many prime 
chip roads and relies on tar-and-chip to 
build cost-effective pavements. While 
there are obvious financial incentives for 
tar-and-chip construction, there are some 
downfalls as well.

“A lot of people from other states retire in 
this region,” says DelDOT’s Schlitter. “They 
do not know what tar-and-chip is nor do 
they like loose stones hitting their cars, 
and we’re getting about seven years out 
of a tar-and-chip surface.”

Because of this, DelDOT is exploring new, 
economical ways to preserve its hot-mix 
paved roads so they last longer and are 
able to build more. One product they have 
tested to achieve this is ReGenX.

Just how long does a product like ReGenX 
extend the life of the roads? According to 
independent studies by the National Center 
for Asphalt Technology (NCAT) at Auburn 
University, and Asphalt Testing Solutions 
& Engineering (ATS), the life of the road 
could extend up to 18 years.

NCAT found that an aged section of road 
treated with ReGenX sustained a reduc-
tion in binder stiffness and a significant 
improvement in low-temperature properties 
after testing a sample.

ATS partnered with Duval Asphalt to 
perform a product demonstration of ReGenX 
and initially found a significant reduction 
in viscosity. Duval currently is still testing 
the product for more findings.

As the typical lifespan of a pavement is 
12 years, an additional six years of ser-
vice life would mean substantial savings 
for local governments. How does ReGenX 
achieve this? Once sprayed onto the pave-
ment, ReGenx penetrates the surface to 

restore asphalt binder performance, thus 
extending the service life.

Versatility and constructability are 
other cost-saving measures a product like 
ReGenX provides. Many age-regenerating 
surface treatments can be applied with-
out special equipment—a conventional 
distributor truck, tractor or “gator”—on 
a variety of surfaces that need limited 
surface preparation.

Additionally, with routine treatment, 
ReGenX has been proven to improve mix 
durability by reversing the effects of aging 
due to oxidation.

Looking down the road, the future of 
road construction must incorporate pave-
ment preservation in order to keep up with 
the rising cost of maintaining aging pave-
ments. Using products like ReGenX will be 
key to restoring the pavement’s surface layer 
to enhance pavement performance while 
extending the life of the road, delivering sav-
ings and sustainability along the way. 

Edited by Pavement Preservation Journal from 
material provided by Blacklidge Emulsions. 
Opinions expressed herein are not neces-
sarily the those of FP2 Inc. or this magazine
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WHAT GOT YOU INTERESTED IN PAVE-
MENT PRESERVATION?
My first experience with pavement preser-
vation was during my master’s studies in 
Egypt. At that time, our research sought to 
use both functional and structural indices 
to select optimum preservation treatments 
for flexible pavements.

After I joined Louisiana State University 
in 2019, Prof. Mostafa Elseifi assigned me 
a task in an ongoing research project that 
aimed to evaluate the performance of chip 
seals and thin asphalt concrete (AC) over-
lays in the presence of moisture damage 
in the underlying layers.

I also completed a class about pavement 
evaluation and rehabilitation in which I 
learned about different evaluation tools 
and treatment activities for both flex-
ible and rigid pavements. In this class, 
I learned how to develop a list of pres-
ervation activities that can be applied to 
a given pavement section based on its 
functional and structural conditions. In 
addition, I was introduced to the mon-
etary and non-monetary factors that affect 
the final decision in selecting a pavement 
preservation activity.

HOW IS YOUR RESEARCH RELATED  
TO PAVEMENT PRESERVATION?
My graduate research is related to  
pavement preservation in two areas. First, 
every year, Louisiana receives about 60 in. 
of rainfall. Therefore, the issue of AC strip-
ping and moisture damage is of great inter-
est among pavement maintenance and 
design engineers.

The Louisiana Department of Trans
portation and Development (LaDOTD) 
applies chip seals and thin AC overlays 
as a maintenance treatment every year. 

SUPPORTER SHOWCASE

OGFCs, Moisture,  
Stripping Damage Studied

PROFILES IN PRESERVATION

Editor’s Note: This is the 16th of a continuing series of profiles of civil engineering stu-
dents 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. This month we look at Hossam Abohamer, a doctoral candidate in Transportation 
and Highway Engineering at Louisiana State University. Our thanks to Mostafa A Elseifi, 
Ph.D., P.E., Occidental Chemical Corporation Distinguished Professor at the LSU Department 
of Civil and Environmental Engineering, who coordinated Abohamer’s participation.

However, the underlying conditions of the 
existing pavement is rarely considered.

In this study, we evaluate the effects of 
the presence of moisture damage on the 
performance and cost-effectiveness of chip 
seals and thin AC overlays.

The Pavement Condition Index (PCI) 
is used to assess the conditions of chip 
seal and thin AC overlays throughout their 
service life. In addition, four different per-
formance indicators: pavement service 
life, average deterioration rate, average 
increase in pavement condition, and 
cost-effectiveness are used to quantify 
the impacts of moisture damage on the 
different pavement preservation treatments.

The results of this study indicated that 
the presence of moisture damage adversely 
affected chip seals and thin AC overlays 
performance and cost-effectiveness. In 
addition, the results highlighted the impor-
tance of treating AC stripping prior to plac-
ing any preservation treatments.

Second, my current research focuses on 
another pavement rehabilitation treatment: 
thin Open Graded Friction Course (OGFC) 
layers. Many highway agencies across the 
United States apply a thin OGFC layer to 
existing pavements to provide road users 
safety during rainy conditions and to reduce 
traffic noises in urban areas. OGFC also 
reduces hydroplaning and provide high 
skid resistance that may prevent crashes 
in wet conditions.

However, many states reported durabil-
ity issues with OGFCs, as is the case in 
Louisiana. Therefore, my research seeks to 
develop an OGFC mixture that can achieve 
its functional purposes without adverse 
durability issues. Our project team aims to 
introduce a new generation of OGFC mix 
that may enhance the performance of the 

current OGFC mix used by LaDOTD with no 
significant increase in cost.

HOW HAS YOUR PERSPECTIVE 
CHANGED ABOUT OUR ROAD INFRA-
STRUCTURE SINCE BEGINNING 
RESEARCH?
Pavement preservation treatments are the 
most cost-effective way to keep road net-
works in an acceptable condition. However, 
the concept of pavement preservation is not 
popular in many countries around the world.

In many underdeveloped countries, 
highway agencies tend to place AC overlays 
with a constant thickness regardless of the 
functional and structural conditions of the 
road segment. This approach is very costly 
and is more expensive than following the 
proper maintenance and preservation pro-
cedures. However, there is a need to identify 
the optimum treatments based on a com-
prehensive evaluation of the existing pave-
ment. Adopting the correct maintenance and 
preservation procedures will help under-
developed countries use preservation and 
restoration activities on structurally-sound 
pavements and save limited funds such as 
rehabilitation and reconstruction activities 
to structurally deteriorated pavements.

DO YOU HAVE PLANS TO CONTINUE IN 
THE FIELD OF PAVEMENT PRESERVA-
TION UPON GRADUATION?
It has been one of my long-term career 
goals to contribute to pavement engineer-
ing and preservation. In the U.S., the con-
struction of new roads is limited and much 
of the construction activity is related to 
pavement preservation and rehabilitation. 
Therefore, pavement preservation will be 
the first area in which I aim to contribute 
upon graduation. 

Hossam Abohamer field-tests chip seal sections 
constructed in District 58, Tensas Parish, La.
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T he asphalt industry maintained 
its stellar reputation as the 
country’s top recycler in terms of 
weight, according to an updated 

survey released late in 2020.
Put in easily visualized terms, if one 

considers all the newspapers, aluminum 
and steel cans, glass, and plastic bottles 
the U.S. recycles annually and put them on 
a scale, they would still weigh less than 
three-fourths that of reclaimed asphalt 
pavements in 2019, making asphalt pave-
ment America’s most recycled product.

The objective of this survey, first con-
ducted for the 2009 and 2010 construction 
seasons, was to quantify the use of recycled 
materials by the asphalt pavement indus-
try, primarily reclaimed asphalt pavement 
(RAP) and reclaimed asphalt shingles (RAS), 
in addition to warm mix asphalt (WMA) 
technologies.

For the 2019 construction season, the 
most recent period for which data are 
available, the National Asphalt Pavement 
Association (NAPA)—in partnership with 
the Federal Highway Administration 
(FHWA)—conducted a voluntary survey 
of asphalt mixture producers across the 
United States on tons produced, along with 
a survey of state asphalt pavement associa-
tions (SAPAs) regarding total tons of asphalt 
pavement mixture produced in their state.

The late September report compiles results 
from 212 companies with 1,101 plants in 48 

Asphalt Pavement Industry Remains  
Top Recycler of Materials in Terms of Weight

U.S. states, the District of Columbia, and one 
U.S. territory. Of the 97 million tons of RAP 
reclaimed, contractors reused 89.2 million 
tons in new asphalt pavements in 2019. 
That 97 million tons of RAP saved enough 
landfill space to fill up the U.S. Capitol dome 
1,223 times, NAPA says.

This is a nearly 8.5 percent increase from 
the 2018 construction season and represents 
a nearly 59.3 percent increase from the total 
estimated tons of RAP used in 2009, when 
this annual survey was first conducted.

For the first time, the survey evaluated 
greenhouse gas emissions, finding RAP 
usage saved 2.4 million metric tons of CO2e, 
the equivalent of removing 520,000 pas-
senger vehicles from the road. In concert 
with the survey, NAPA has also released a 
recycling video and sustainability-themed 
Pave It Black podcast.

“NAPA and its members are committed 
to building and maintaining our country’s 
infrastructure with the utmost goal of recy-
cling, sustainability, and concern for our 
environment and resources while providing 
the smoothest, quietest, safest, and most 
perpetual pavement surface available,” 
said NAPA 2020 chairman Jay Winford Jr., 
Ph.D., P.E.

The use of recycled materials—primar-
ily reclaimed asphalt pavement (RAP) 
and reclaimed asphalt shingles (RAS)—in 
asphalt pavements conserves raw materials 
and reduces overall asphalt mixture costs, 

as well as reduces the stream of material 
going into landfills.

WMA technologies have been intro-
duced to reduce production and compac-
tion temperatures for asphalt mixtures, 
which reduces the energy needed and 
emissions associated with mixture produc-
tion. Additional benefits include improved 
low-temperature compaction of asphalt 
mixtures leading to improved pavement 
performance, as well as a longer paving 
season. WMA was chosen for accelerated 
deployment in federal-aid highway, state 
department of transportation, and local 
road projects as part of FHWA’s 2010 Every 
Day Counts initiative. Access the full report 
at https://www.asphaltpavement.org/.

PERCENT RAP USED RISES
Results show significant growth in the use 
of RAP, RAS, and WMA technologies since 
2009, although the rate of year-over year 
growth has generally slowed since 2013. 
The asphalt industry remains the coun-
try’s most diligent recycler with more than 
99 percent of reclaimed asphalt pavement 
being put back to use.

The average percentage of RAP used 
in asphalt mixtures has increased from 
15.6 percent in 2009 to 21.1 percent in 
2019. The 2019 estimated RAP tonnage 
used in asphalt mixtures was 89.2 million 
tons, representing 4.5 million tons (24 mil-
lion barrels) of asphalt binder conserved, 
along with the replacement of more than 
84 million tons of virgin aggregate.

The use of RAS in asphalt pavement 
mixtures has increased from 701,000 
tons in 2009 to an estimated 921,000 tons 
in 2019 with the use of RAS decreasing 
(12.5 percent) from 2018 to 2019.

The combined savings of asphalt binder 
and aggregate from using RAP and RAS 
in asphalt mixtures is estimated at more 
than $3.3 billion and some 59 million cubic 
yards of landfill space.

More than 1.3 million tons of other 
recycled materials were reported as being 
incorporated into nearly 8.3 million tons of 
asphalt pavement mixtures during the 2019 
construction season, including recycled tire 

Beneficiation of raw milled RAP via crushing and screening boosts consistency and re-use of 
reclaimed material in mixes, via stockpiling of preferred aggregate sizes and average residual asphalt 
content after testing
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rubber, blast furnace slag, steel slag, and 
cellulose fibers.

WMA VOLUME INCREASES, TOO
The estimated total production of asphalt 
with WMA technologies during the 2019 
construction season was 164.5 million 
tons, of which about 48 percent was pro-
duced at reduced temperatures. This was 
a 4 percent increase from the estimated 
157.7 million tons of WMA in 2018, with 
increased utilization reported for the DOT 
and Commercial and Residential sectors 
tonnage for the year. Utilization of WMA 
technologies in 2019 was 879 percent more 
than the estimated 16.8 million tons in the 
2009 construction season.

Asphalt produced with WMA technology 
made up 38.9 percent of the total estimated 
asphalt mixture market in 2019. Production 
plant-foaming, representing 51 percent of 
the market, is the most commonly used 
warm-mix technology; chemical additive 
technologies accounted for a little more 
than 48 percent of the market. Relatively 
minor differences were seen in which WMA 
technologies were used when production 
temperatures were or were not reduced.

More information is available at https://
www.asphaltpavement.org/uploads/docu-
ments/09-28-2020_Press_Release_2019_
WMA_Survey_Final_Draft.pdf.

GUIDE TO SUSTAINABLE ASPHALT
NAPA continues its efforts in spotlighting 
the environmentally sustainable aspects of 
asphalt pavements with the fourth install-
ment in its Sustainable Asphalt Pavements: 
A Practical Guide series, titled How to 
Develop a Sustainability Program.

Released in November, the 50-page book 
outlines the components of a successful 
sustainability program.

“Many asphalt pavement producers 
already engage in sustainable practices, 
but they don’t always have a formal 
framework for recognizing, quantify-
ing, and reporting out on these activi-
ties,” said Joseph Shacat, NAPA’s director 
of sustainable pavements. “This guide 
helps in building out that framework, 
drawing inspiration and examples from 
well-known companies in the sector that 
have a good deal of experience with run-
ning sustainability programs.”

The sustainable pavements practical 
guide series was released beginning 
in 2019. The first three volumes—
Sustainability Overview, Sustainability 
Specifics, and Procuring & Evaluating 
Sustainability were released earlier, 
and now the four volumes have also 
been compiled into in a single tome, 
Sustainable Asphalt Pavements: A 
Practical Guide.

Each volume in the series is accompa-
nied by a webinar explaining how the 
concept of sustainability can be applied 
in asphalt pavement production and road 
construction. The webinars and books 
are available at no charge via www.
AsphaltPavement.org/PracticalGuide.

GREENHOUSE GAS CALCULATOR
In addition, NAPA’s online Greenhouse 
Gas (GHG) Calculator (v. 5) allows users to 
evaluate greenhouse gas emissions related 
to asphalt pavement manufacturing in a 
gate-to-gate analysis. The web-based 
software tool is free to use.

The user-friendly interface provides a list 
of typical fuels that are linked to GHG emis-
sion factors. GHG emissions are expressed 
as carbon dioxide equivalents (CO2e), the 
universal measure of greenhouse gas emis-
sions in terms of global warming potential.

The GHG Calculator provides inputs for 
separate fuels used by a rotary dryer plus 
additional fuels used inside the facility 
by equipment, including vehicles. A final 
category addresses CO2e attributed to elec-
trical use, with location-specific factors to 
account for the different types of power 
generation used in each region of the 
country. Fuel used for onsite power gen-
eration can be entered in the Equipment 
& Vehicles section. Generally, the more 
fuel combusted or burned, the higher the 
CO2e emissions.

Version 5 uses most of the same assump-
tions, calculations, and emission factors as 
the previous version. The biggest change is 
that it was migrated to a new format in 2020 
because the Flash-based format of the previ-
ous version will become obsolete in 2021.

It should also be noted that the GHG 
Calculator uses a different set of system 
boundaries, assumptions, and emission 
factors than the Emerald Eco-Label envi-
ronmental product declaration (EPD) tool, 
so the results from the two tools are not 
directly comparable.

Access the NAPA Greenhouse Gas 
Calculator at https://asphaltepd. 
org/ghg/. 

Compiled by Pavement Preservation 
Journal from material provided by the 
National Asphalt Pavement Association 
Images by Tom Kuennen

Raw RAP awaits added-value beneficiation via 
crushing and screening

Shredded, screened reclaimed asphalt shingles 
(RAS) prior to re-use in mix

U.S. asphalt producers reclaimed some 97 million tons of asphalt pavement in 2019, according to 
NAPA/FHWA survey released late last year
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E D Etnyre & Company����������������������������������������������45 
www.etnyre.com
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