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Guest Editorial

Challenges and Opportunities Ahead

t is my honor to serve as the

executive director of the Federal

Highway Administration. Being se-
lected for this position is the ultimate
capstone to what has been an excit-
ing and rewarding career with FHWA.
I understand the critical responsibili-
ties that come with the position, and
I fully intend to carry them out to
the best of my ability. I am passionate
about the work we do and believe
we have some of the most dedicated,
talented, and professional staff in all
of government.

FHWA and our partners face a num-
ber of challenges and opportunities
in the coming years—expiration of
the current Federal surface transporta-
tion authorization, the future of the
Highway Trust Fund, rapid techno-
logical advancements, saving lives on
our roadways, and development of
our future transportation workforce,
just to name a few. Secretary of Trans-
portation Elaine L. Chao has defined
goals for the Department in the U.S.
Department of Transportation Strategic
Plan, and FHWA Acting Administrator
Brandye Hendrickson has built off
that agenda with the recent issuance
of the FHWA Strategic Plan for fiscal
years 2019-2022.

The FHWA Strategic Plan not only
states what is important to FHWA as an
organization, but it also sends a mes-
sage to FHWA'’s partners and stakehold-
ers that we strive to deliver outstanding
customer service and that we will
measure our success by the success of
those we serve. I am extremely excited
to work toward reaching the goals out-
lined in these guiding documents and
putting the strategic plans into action.

FHWA is not alone in this effort.
Part of our future success depends on
how we continue to work with and
learn from our partners, public and
private, here and abroad. In my previ-
ous experience working in FHWA's
Office of Infrastructure, I learned first-
hand how critical it is to continue to
develop and deploy innovative ways
to design, build, inspect, and manage
roads and bridges. I also learned that
no one has a monopoly on good ideas,
and that many of the innovations
we deploy today—and will deploy
tomorrow—result from an exchange
of ideas with partners.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

That theme of collaboration is
demonstrated in this issue of
PUBLIC ROADS. For example, one ar-
ticle describes an information ex-
change between FHWA and our
colleagues in Australia about freight
policy, which is crucial to any nation’s
economic success. See “Exchanging

Solutions Across the Globe” on page 4.

Another article describes work by
State transportation agencies to ex-
plore solar power technologies to
reduce energy costs and promote
energy security. FHWA supports high-
way renewable energy by providing
resources and funding workshops
where agencies can learn about ef-
forts to implement renewable energy
projects. See “Renewable Roadsides”
on page 16.

In addition, the Innovation Corner
article on page 2 highlights the Spe-
cial Experimental Project Number 16,
also known as SEP-16.The project will
test and evaluate delegation of pro-
gram areas to States.This project is a
continuum of the risk-based steward-
ship and oversight approach FHWA
has been pursuing for years.

I look forward to working with
those of you within FHWA and also
with our partners on these and other
initiatives. The future is filled with
challenges waiting to be turned into
opportunities, and opportunities wait-
ing to become successes.

Phlonar- 0. £t —

Thomas D. Everett
Executive Director
Federal Highway Administration
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INNOVATION CORNER

by Cindi Ptak

Introducing SEP-16:
New Opportunity to Innovate

On September 20, 2018, the Federal Highway Administra-
tion released a Federal Register Notice establishing a new
Special Experimental Project (SEP) that provides States
with an opportunity to explore new responsibilities in
the management of the Federal-aid Highway Program.

A SEP is an opportunity for States to collaborate with
FHWA to innovate the process and improve the delivery
of the Federal-aid Highway Program.

This SEP, named SEP-16, tests the delegation of pro-
gram-level responsibilities of the Federal-aid highway
system to States. The term “program-level” in SEP-16
means programmatic decisions that apply generally to
projects in a State and broadly affect its Federal-aid
highway system. However, this excludes federally inher-
ent functions relating to eligibility, obligation, reimburse-
ment, authorization, and compliance.

Through existing Stewardship and Oversight Agreements
between FHWA and State departments of transportation,
States are already exercising project-level responsibilities
for design, plans, specifications, estimates, contract
awards, and inspections for projects that receive Federal
funding, including those on the Interstate System. To help
implement Section 1316 of the Fixing America’s Surface
Transportation (FAST) Act, FHWA released a Federal
Register Notice soliciting feedback from States and other
stakeholders on the possibility of additional project-level
authorities. The responses indicated that States were
interested in assuming program-level responsibilities.

€ A SEP is an opportunity for States
to collaborate with FHWA to

innovate the process and improve
the delivery of the Federal-aid
Highway Program.”

“The States are asking to assume more authority and
flexibility in implementing their programs, and this
experiment could provide that opportunity,” says Tony
Furst, FHWA chief innovation officer and director of the
FHWA Office of Innovative Program Delivery. “That puts
SEP-16 in line not only with State interests, but also
FHWA priorities. We look forward to the States’ proposals.”

How It Works

Based on the feedback received from the Federal
Register Notice regarding Section 1316 of the FAST Act,
FHWA anticipates that States are interested in experi-
menting with actions such as approval of design stan-
dards, noise policies, preventive maintenance programs,
and real property acquisitions and disposals.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

SEP-16 provides a three-tiered process for States that
would like to explore this opportunity:

Step 1. The first step is a letter of interest detailing
the specific legal authorities being requested
for delegation.

Step 2. If accepted, the next step is a five-page
concept paper with a narrative describing the
State’s proposal.

Step 3. The third step is a detailed proposal that will
lead to an evaluation plan and a memorandum of
understanding between FHWA and the State DOT
to carry out the experiment.

FHWA, with the State, will evaluate each step and deter-
mine if the proposal can proceed to the next step.

Lessons learned from SEP-16 will inform FHWA and
the States regarding what would be necessary for States
to assume program-level authorities.

Past SEP Successes

SEP-16 is not the first time FHWA has asked States to
experiment with new processes. The successful and still
active SEP-14 was launched nearly 30 years ago. SEP-14
includes innovative contracting practices, many of which
went on to be codified in Federal law. In addition, SEP-15
started in 2004 and broadened the scope of SEP-14 to
include testing of public-private partnership approaches.
These SEPs are still available to test and evaluate innova-
tive practices.

“Previous SEPs have laid the groundwork for signifi-
cant, lasting changes in the way we do business,” says
Mark Sullivan, director of the FHWA Center for Innovative
Finance Support. “Approaches such as design-build and
public-private partnerships were brought into our
practice this way. The results of SEP-16 remain to be
seen, but it opens the door to innovation.”

For more information, contact Cindi Ptak at
202-3606-8408 or visit bttps.//www. federalregister.gov
sdocuments/2018/09/20/2018-2034 7/new-special
-experimental-project-sep-106-to-evaluate-proposals-for
-delegation-of-certain-program-wide.

Cindi Ptak is the managing director of FHWA’s Office
of Innovative Program Delivery.

PUBLIC ROADS « WINTER « 2019
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Do you have research results or a
all or program success story to share?
Are you using state-of-the-art
technology or innovative methods

that have had a positive effect on
s rac s or your program? Do you know of a

good story that would be of interest

to fellow highway professionals?
l ' BLI OADS If so, share your idea for a possible
article in PUBLIC ROADS!

Promote your work while providing readers with valuable data, For more information on
insights, and lessons learned. requirements, submissions,
and the approval and editorial

processes, visit www.fhwa.dot
e Write a brief summary of your article idea (up to 1 page) .gov/publications/publicroads

Guidelines:

¢ Do not endorse specific products, companies, or /author.cfm.
manufacturers

¢ Include the primary author’s name, title, and affiliation,
as well as the email address, phone number, and mailing
address for all authors

¢ Submit your abstract to PublicRoads@dot.gov with
“PUBLIC ROADS Article Abstract” in the subject line

Ideas submitted by FHWA and State DOT authors preferred. ‘
Other Federal agencies, local and Tribal DOTs, field researchers U.S. Department
and practitioners, and academia are also welcome to submit of Transportation
ideas but are encouraged to collaborate with FHWA or Federal Highway
State DOTs. Administration
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ithan Noizet and
Matthew Dorfman

Federal Highway Administration

FHWA collaborated with colleagues in
Australia on a successful information
exchange primarily focused on freight policy.

“Road trains,” or freight trucks with multiple trailers, are an efficient way to haul large
amounts of freight across long distances in remote areas of Australia. The information

exchange between FHWA and Australia’s National Transport Commission has enabled both
agencies to collaborate and learn from each other about policies, techniques, and solutions to
challenges on a variety of freight issues and other topics. Photo: National Transport Commission.

he phrase “two heads are

better than one” is popu-

lar for a reason. Bringing
people together to tackle problems
facilitates and accelerates effec-
tive solutions. When two countries
face similar transportation chal-
lenges, the government agencies
responsible for tackling those chal-
lenges can benefit significantly from
sharing relevant information with
each other. The United States and
Australia are doing just that dur-
ing an information exchange.

As part of its mission to improve
mobility on the Nation’s highways
through national leadership, inno-
vation, and program delivery, the
Federal Highway Administration is
responsible for implementing poli-
cies that impact interstate highways

in the United States and all the vehi-

cles that drive on them. In Australia,
the National Transport Commission
(NTC) works collaboratively to

identify, design, and champion regu-
latory and operational solutions to
national problems affecting land
transport users across the country.
During an initial meeting in 2010,
FHWA and the NTC realized that
their respective countries faced simi-
lar policy, regulatory, and technical
challenges in the freight transporta-
tion sector, such as truck parking,
performance-based specifications,
and heavy vehicle maintenance and
inspection. Moreover, the United
States and Australia, although located
on opposite sides of the world,
have many similarities. Both coun-
tries have large capitalism-based
economies and are economically
well-developed, with similar gross
domestic product per capita. Both
have Federal systems of govern-
ment, with powerful States and
important transportation bodies at
the national levels—including FHWA
and the NTC. In addition, each coun-

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

try is geographically large, leading
to economies that rely heavily on
land-based freight transportation.
After recognizing these similari-
ties, FHWA and the NTC developed
an information exchange program
consisting primarily of 25 joint we-
binars to date. Most of the webinars
have focused on freight topics. The
program has proven to be mutually
beneficial, but not without chal-
lenges. Participants interviewed
for a final report on the program
would like to see the exchange
continued with an expanded focus.

The Start of a

Formal Partnership

In 2009, the NTC reached out

to FHWA to arrange an introduc-
tory meeting with a representa-
tive from FHWA's Office of Freight
Management and Operations
during the 2010 Transportation
Research Board Annual Meeting. At

PUBLIC ROADS « WINTER « 2019
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that meeting, FHWA and the NTC
expressed interest in establish-
ing a professional relationship and
an ongoing information-sharing
program. “The first meeting was
invaluable,” says Stephen Kern,
leader of the Global Technology
Exchange Team in FHWA’s Office
of International Programs. “It
opened a gateway to information
exchange for both partners”

In 2010, Nick Dimopoulos, then
NTC’s chief executive officer, trav-
eled to Washington, DC, to meet
with Jeff Paniati, then FHWA’s execu-
tive director, to explore opportuni-
ties for mutual collaboration. They
agreed the two countries could learn
from each other’s Federal transpor-
tation programs. The meeting con-
cluded with a commitment by both
to explore the possibilities for an
ongoing exchange of information.

Following the meeting, FHWA'’s
Office of International Programs
began exploring possibilities for in-
formation and personnel exchanges
with the NTC, and the two agencies
settled on a webinar series. FHWA
and the NTC held 25 webinars, 4 or
5 per year, between 2010 and 2015.

Selecting Webinar Topics

FHWA and the NTC collaborated
to determine topics for the webi-
nar series on an annual basis. Each
agency suggested about half of the
topics for the webinars. At each
organization, a project representa-
tive solicited input from agency
personnel. The two representa-
tives then shared the topics with
each other and selected those

of greatest common interest.

“We chose topics we thought
would interest both agencies, or
topics in which one party pos-
sessed expertise and about which
the other party was interested in
learning,” says Jerome Carslake,
formerly the NTC-FHWA partner-
ship coordinator at the NTC.

As developers planned the se-
ries, the two countries discovered
many freight-related topics about
which they could learn a lot from
one another, driving the focus of the
exchange. Out of 25 webinars, 21
addressed freight issues, including
the environmental and technological
impacts of freight. In Australia, opera-
tional, planning, investment, and en-
forcement-related highway issues not
related to freight are frequently han-

PUBLIC ROADS « WINTER « 2019
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dled at the State level, so the main ar-
eas of activity for the NTC are freight
related. In addition, personnel in
FHWA'’s Office of Freight Management
and Operations and the Federal
Motor Carrier Safety Administration
(FMCSA) had a strong interest in
Australian freight-related topics.

The other four webinars focused
on general transportation topics in-
cluding two on intelligent transpor-
tation systems and two on public-
private partnerships.

Benefits of the
Information Exchange

The webinar series resulted in a
range of benefits that made partici-
pants in both countries eager to
continue the exchange.

Increased knowledge for policy
discussions. Participants from both
countries said that the webinars gave

them a better understanding of the
policy implications of each topic.
Enbanced technology transfer.
Participants felt better informed
about how emerging technolo-
gies were being used worldwide.
“The interactive nature of the we-
binars provided participants with
a more practical understanding of
various technologies than simply
reading about them in a periodi-
cal would have provided,” says Neil
Wong, project director at the NTC.
Formation of key contacts. The
information exchanges helped par-
ticipants establish key contacts in
their fields in the other country. This
opened the lines of communication
for questions or issues that arose
outside of the webinar series. For ex-
ample, Tom Kearney, a senior freight
specialist with FHWA’s Resource
Center and previously the manager

Webinar Series Topics

Number of
Overall Topic Webhinars Examples of Specific Topics
Data Collection 2 e Measuring U.S. freight volume
and Analysis ¢ Aggregating U.S. data sources to create nationwide

truck performance measures

Multimodal 2 ¢ U.S. and Australian port activities
Freight ¢ Improving freight movements near ports
¢ |mproving community impacts near ports
Road Freight 3 e Increasing the economic performance of U.S. and
Productivity Australian freight industries
Initiative e Improving information about the availability of U.S.
truck parking

e Measuring impacts on productivity from trailer/truck
combinations in Australia

Road User 4 e Charging operators of heavy vehicles for their use

Charging

of roads
e Potential Australian policy changes
e Current U.S. road-use pricing and potential changes

Safety 6 ¢ Regulating safety through maintenance and

inspections

¢ Monitoring fleet operators

e Enforcing safety in a connected vehicle future

e Studying driver alertness and managing driver fatigue
in Australia

Strategic Policy 4 e Setting up a nationwide heavy vehicle regulator

in Australia
e Setting up public-private partnerships in the U.S.
and Australia

Technology 3 * Approaches to emerging technologies, including

intelligent transportation systems and heavy
vehicle telematics

Environment 1 e Certifying environmentally efficient U.S. freight

carriers using the SmartWay program

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html
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of FHWA’s Freight Operations
Program, maintained frequent com-
munication with the NTC as well
as Transport Certification Australia,
a government agency that provides
services for the use of telematics and
related intelligent technologies. This
communication provided valuable
insights for FHWA'’s concept of op-
erations for virtual weigh stations.
Exposure to international ex-
perts. In several webinars, the pre-
senters from FHWA and the NTC
brought in external experts to
discuss the topics, familiarizing the
participants from the other country
with experts from a range of fields
and opening opportunities for ad-
ditional collaboration. For example,
organizers brought in U.S. and
Australian industry representatives
to discuss port coordination efforts,
which ultimately resulted in U.S.
speaker participation in a series of
invitation-only roundtable forums,
hosted by the NTC, to promote co-
hesion across port supply chains and
improve productivity and practice.
Proof of policy success. The
information exchange series gave
participants examples of policy
successes in the other country
that could be shared with relevant
groups in their own country, some-
times leading to progress on difficult
policy issues. One Australian partici-
pant said that an FHWA presenta-
tion helped persuade a reluctant
stakeholder group of the value of a
proposed policy: “Three sentences
from [FHWA] experts were as
good as 3 months of persuasion.”
Critique by foreign experts. In
some webinars, the open exchange

Federal Highway Administration

of ideas that occurred after the pre-
sentation enabled participants to

get feedback from a foreign expert.
“Foreign experts were able to review
a given situation more objectively
than a domestic expert could be-
cause the foreign experts were not
as close to the problem,” says Kern.

Challenges with the
Information Exchange
Despite the successes of the in-
formation exchange, organizers
did encounter some challenges.

Three of the webinars focused on
approaches to emerging technolo-
gies, including intelligent trans-
portation systems and wireless
communications between vehicles.
Photo: USDOT.

Participants sometimes faced dif-
ficulties in understanding policy or
in determining how to apply les-
sons learned from one country to
the other because of the differences
between the two countries, particu-
larly in governance and the structure
of nongovernmental organizations.
In general, Australian States are
more politically powerful than U.S.
States, especially regarding transpor-
tation. There are few policy levers
available to the Australian Federal
Government to coordinate State
transportation activity. In contrast,
the U.S. Highway Trust Fund and
the various impacts of the U.S.
Constitution’s Interstate Commerce
Clause give FHWA a stronger coor-
dinating role among States. Similarly,
Australia has several nongovern-
mental national and State-based
organizations that represent the
heavy vehicle industry, while in the
United States, most interstate truck-

Truck Volumes on National Highway
Freight System Routes, 2015

Year 2015 Daily FAF Truck Flow

50008 25000 12508

Long-haul freight truck traffic in the United States is concentrated on major
routes connecting population centers, ports, border crossings, and other
major hubs of activity. Examining travel patterns is an important step for a
variety of freight-based initiatives, including performance measures, parking
availability, community and environmental impacts, and more. Source: USDOT.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html
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ing interests are represented by the
American Trucking Associations.
Despite these differences, the orga-
nizers and participants felt that the
benefits of increased knowledge and
new perspectives provided by the
webinars outweighed the challenges.
‘Webinar organizers also faced a
challenge in articulating the benefits
of a given webinar in advance. Both
agencies wanted to understand how
they would benefit from each of the
webinars before the webinars oc-
curred. However, because webinar
participants often learned “unknown
unknowns” —facts that they did not
realize they did not know—the orga-
nizers found it difficult or impossible
to articulate all potential benefits
of a given webinar in advance.
Finally, logistics posed a chal-
lenge. Because of the various time
zones, webinars were mostly in the
evening in the United States, cor-
responding to the morning of the
following day in Australia. Holding
webinars after the normal workday
was not ideal for U.S. participants,
but this was the best solution to
the challenge. In addition, the tech-
nology used, such as dial-in lines
and other webinar tools, did not
always work as expected. Improving
telepresence technology should
mitigate this issue in the future.

The Future of the Exchange

In preparing a final synthesis report
about the exchange, FHWA inter-
viewed organizers and participants.
Citing the benefits and minimal cost
of the program—typically a small
number of person-hours in prepara-
tion for each webinar and the cost
of the telepresence service—the
interviewed participants agreed
that the program should be contin-
ued. However, many recommended
expanding the topics covered to
include more webinars on infrastruc-
ture for connected and autonomous
vehicles, revenue generation, and
alternative finance. Additional freight
topics that participants would like to
see covered include developments
in truck parking, vehicle platoon-
ing, and electronic logging devices.
Discussions with information
exchange participants yielded three
general recommendations to improve
the information exchange. First,
the future webinar series should
be planned with benefits to each
country in mind. Webinar topics

PUBLIC ROADS « WINTER « 2019
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Some of the webinars discussed
the challenges of freight movement
through urban areas. Photo: FHWA.

should be determined each year, and
for each potential topic, organizers
and personnel suggesting the topic
should more explicitly articulate

the benefits to both countries. To
support this, both FHWA and the
NTC should list their perceived
benefits independently. Once the
topics are chosen, the listed benefits
for each selected topic should be
reviewed and kept in mind during
the preparation for each webinar,

a step which should help ensure
that the benefits are realized.

Second, if topics are selected
for inclusion in the webinar series
that may be of interest beyond
FHWA and the NTC, the organizers
should invite additional audiences.
Several of the initial 25 webinars
included additional agencies and
private-sector partners beyond
FHWA and the NTC, both as pre-
senters and participants. These
webinars were successful, and
the organizers should explore the
potential for hosting similar mul-
tigroup webinars in the future.

Finally, FHWA and the NTC
should formalize the webinar selec-
tion process. The approach should
have a specific written structure.
Formalizing the webinar selec-
tion process will ensure that input
from the broadest range of possible
sources is considered, the potential
benefits from each webinar are used
to select the most beneficial webi-
nar topics, and the greatest number
of beneficiary groups are included
as participants in the webinars.

In addition to the webinar im-
provements, discussions with in-
formation exchange participants
generated one more key suggestion:
hold in-person meetings and ex-
plore the possibility of personnel
exchanges. Holding sessions with
several of the primary participants
present in person may lead to more
effective exchanges of informa-
tion and create greater trust and
understanding among the partici-
pants. Supporting brief personnel
exchanges, in which a representa-
tive from one country travels to
the other country and takes on
the duties of an employee of the

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

other organization for a short time,
could help both participants ap-
preciate the organizational and
cultural context of the informa-
tion shared in the exchange.

Jihan Noizet is a transportation
specialist with the FHWA Office of
International Programs and oversees
the coordination and implementa-
tion of cooperative program activi-
ties between FHWA and its foreign
counterparts. She holds a bachelor’s
of business administration from the
University of North Texas, and a mas-
ter’s of business administration from
the University of Texas at Dallas.

Matthew Dorfman is a partner
at D’Artagnan Consulting, LLP. He
leads technical development efforts
for an ongoing Road Usage Charge
pilot in Washington State, and was
project manager for the California
Department of Transportation’s
Road Charge Pilot Program. He has
a master’s degree in technology
and policy from the Massachusetts
Institute of Technology.

For more information, see bitps.//
international fhwa.dot.gov/pubs
/PL1800Y/ fhwapl18009.pdf or
contact Jiban Noizet at jiban.noizet
@dot.gov or 202-366-1153.
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Recruiting

Tomorrow's
Workforce

by Joyce Gottlieb and Will McClure

FHWA’s National Summer Transportation
Institute celebrates 25 years of introducing
students to college life and sparking their
interest in careers in transportation.

As part of FHWA's National Summer Transportation Institute, middle
and high school students get hands-on experience to learn about
careers in transportation. Here, students at the Idaho State University
NSTI conduct stress tests on model bridges they designed and built.
Photo: Professor Bruce Savage, Idaho State University.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

The transportation industry faces a sig-
nificant gap between the number of
skilled positions needed in the work-
force and the number of people qualified to
fill those positions. The projected annual job
openings in the transportation field through
2022 are about 68 percent greater than the
number of people completing transportation-
related education and training programs, ac-
cording to Strengthening Skills Training and
Career Pathways Across the Transporiation
Industry, a joint report from the U.S.
Departments of Transportation, Education,
and Labor. Without enough qualified work-
ers, the industry grapples with a growing
challenge to develop, operate, and maintain
a safe and efficient transportation system.
One way the Federal Highway Administration
is working to narrow the workforce gap is
by encouraging young people to explore the
opportunities awaiting them in transporta-
tion. Many middle and high school students
are unaware that a transportation career can
involve a variety of disciplines—from en-
gineering to planning and design to safety
and supply chain management. Conducted
in partnership with State departments of
transportation and academic institutions, the
National Summer Transportation Institute
(NSTD is an FHWA program that expands
the awareness of career opportunities in
transportation and helps address future
needs for a capable and diverse workforce.

PUBLIC ROADS « WINTER"- 2019

19/72



5/6/2020 Federal Highway Administration

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html 20/72



In 2018, NSTI celebrated 25
years of educating students about
transportation and piquing their
interest in college-level studies and
career opportunities in the field.

Administered by FHWA’s Center
for Transportation Workforce
Development, NSTI promotes sci-
ence, technology, engineering, and
math (STEM) disciplines among
middle and high school students
and encourages them to pursue
transportation-related studies at the
college and university level. Open
to middle and high school students
throughout the United States and its
territories, NSTI enables teenagers
to experience campus life and get
a preview of transportation-related
studies at accredited colleges and
universities. All are welcome to ap-
ply, with a focus on underserved
students, including minorities,
women, socially and economically
disadvantaged individuals, at-risk
youth, and students with disabilities.

Introducing Transportation
Opportunities

Daniel Davalos knew little about

the transportation field, but he was
intrigued when his high school
engineering teacher distributed
flyers on NSTI because it offered
hands-on experience in STEM.

“I applied to this program be-
cause it would help me focus my
education and career decisions in
the STEM disciplines,” he says.

PUBLIC ROADS « WINTER « 2019
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NSTI participants at Idaho State University learn about hydraulics dur-
ing a hands-on exercise. Photo: Professor Bruce Savage, Idaho State University.

In addition to inspiring Davalos
to study electrical engineering
at California State University, Los
Angeles, the NSTI session he at-
tended in 2014 gave him insight into
the types of careers people could
have in transportation. As a result,
he says,“I am planning to use my
knowledge in electrical engineer-
ing in the transportation industry”
Over the years, NSTI has ben-
efited more than 25,000 students.
In 2017, 1,446 students, including
21 with disabilities, attended pro-
grams at 62 host sites in 48 States.
To broaden access to the NSTI
experience, FHWA instituted an ex-
change program in 2012 for students
living in U.S. territories. The pilot
program enabled four students to
travel to the U.S. mainland to stay
on a college campus and partici-
pate in a session. By 2018, about 40
students from U.S. territories had
attended NSTI sessions, an aver-
age of 8 to 10 students per year.
Each year, State departments of
transportation ask accredited col-
leges and universities (potential NSTI
host sites) to develop proposals for
NSTI programs on their campuses
that meet FHWA’s curriculum guide-
lines. State DOTSs recommend one
or more applications from potential
NSTI host sites to their State’s FHWA

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

division, which reviews the applica-
tions and provides feedback and

assistance on the proposed programs.

Providing Hands-On
Experience

A typical NSTI program lasts 2 to

4 weeks. Host institutions offer day
or residential programs that include
room and board for students. Each
institution targets its program to
students in either high school or
middle school. High school pro-grams
emphasize activities to improve STEM
skills, prepare participants for post-
secondary education, and encourage
them to pursue transportation-related
careers. Middle school programs fo-
cus on career exploration.

Designed to provide a stimulating
introduction to the transportation
industry and career opportunities,
typical NSTI programs feature expo-
sure to land, air, and water transpor-
tation modes, as well as safety. The
curriculum includes an introduction
to each transportation mode taught
by college or university instructors,
presentations from industry pro-
fessionals, and field trips to trans-
portation and transit facilities and
government agencies. Students also
learn from hands-on activities, such
as laboratory exercises, computer
programming tasks, and competitions
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to design bridges, gliders, solar cars,
or mass transit projects.

Land transportation topics in-
cluded in a typical program include
highway design, transportation plan-
ning, traffic signal timing, transpor-
tation logistics, and public transit.
Water transportation covers topics
such as deep sea freight and pas-
senger transportation, intercoastal
waterways, towing and tugboat ser-
vices, and marine cargo handling. Air
transportation focuses on flight theo-
ries, aircraft performance, flight in-
struments, and air navigation. Safety
is an integral part of the curriculum,
including safe transportation in-
frastructure; improving safety and
communication; analyzing and fore-
casting safety trends; and pedestrian,
bicycle, vehicle, and air travel safety.

Programs also introduce methods
and activities that improve study
habits, promote academic achieve-
ment, and foster self-awareness.
Topics include time management,
critical thinking, problem solv-
ing, research techniques, and in-
ternet and library use, as well as
preparation for standardized college
admission tests. Students learn team-
work and sportsmanship through
sports and recreation activities.

Partnership Takes Flight

Some host institutions partner with
the National Flight Academy in
Pensacola, FL, which offers an immer-
sive program to inspire students to
pursue STEM studies and careers. At
the conclusion of their campus pro-
grams, these host institutions select

10
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students to attend a weeklong course
at the academy, where they live in
a simulated aircraft carrier environ-
ment and get hands-on experience
learning about flight control, aircraft
safety, piloting, and other technical
operations associated with aviation.
Each day, academy students partici-
pate in “missions” that challenge their
mental agility, preparedness, and com-
munication skills while demonstrating
the value of teamwork and goal com-
pletion. Through simulator experience
and role play, students learn firsthand
how those in naval aviation respond
to realife situations and emergen-
cies. At the end of the week, students
participate in a graduation ceremony
to celebrate their accomplishments.

Student Perspectives
On NSTI

Many former participants in NSTI
programs consider their experi-
ence as key to their decision to
pursue STEM-related studies in col-
lege and apply their education in
the transportation and engineering
fields. Many also express appre-
ciation for the opportunity to get a
taste of life on a college campus.

Dr. Makoloa Abdullah attended an
NSTI program in his youth to learn
about the STEM fields. He is now
president of Virginia State Uni-
versity, where he hosts a 4-week
residential NSTI program for stu-
dents in grades 9 through 12. Photo:
Virginia State University.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

Some NSTI host colleges send
students to the National Flight
Academy, where they spend a
week in an immersive learning ex-
perience aboard the world’s largest
simulated aircraft carrier. “Fist of
the Fleet” team members attended
the academy during NSTI week in
summer 2017. Photo: National Flight
Academy.

Dr: Makoloa Abdullab. Dr.
Abdullah, Virginia State University
president, was a junior in high
school when his mother told him
about the NSTI program at the
University of Illinois at Chicago.
“She thought it was a program I
should be a part of We all know
mothers know best,” he says.

“I applied because I thought it
would be wonderful to have the
experience of staying on a college
campus while still being a high
school student. It provided me with
the opportunity to spread my wings;
Abdullah says.“Most importantly, I
had a strong interest in the STEM
field, particularly in engineering.”

After interning the following sum-
mer at the Illinois Department of
Transportation, Abdullah earned a
bachelor’s degree in civil engineer-
ing from Howard University and
master’s and doctorate degrees in
civil engineering from Northwestern
University. Early in his career, he
worked at a civil engineering firm
in Chicago. Later, he served as a
college professor, dean of engi-
neering, and university provost.

“Throughout my career, I have
always wanted to play an integral
part in educating the next genera-
tion of global leaders,” Abdullah says.

»
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In 2016, he became
president of Virginia
State University, which
hosts a Summer Trans-
portation Institute to
encourage students
to take advantage of
transportation career
opportunities.

“When individuals
are equipped with
the necessary tools
and skill sets and pos-
sess the willingness
to do the work, they will have the
opportunity to make a difference
not only in their life but also in the
lives of individuals in their commu-
nities and the world,” Abdullah says.

Samuel Bethea Jr. Bethea, a
demand forecast analyst for an ap-
parel company in Greensboro, NC,
participated in an NSTI program
at North Carolina Agricultural and
Technical State University (N.C.
A&T State University) in 2004. He
was familiar with the NSTI program
because his sister, Lynnia Bethea,
attended in 1998 and later graduated
from N.C. A&T State University with
a transportation/logistics degree.

“I applied to the NSTI program to
gain a better understanding of the
transportation field and the career
opportunities that were offered,”
Bethea says. “It was after I attended
the NSTI program that I decided to
attend N.C. A&T State University and
major in transportation/logistics.”

Bethea applies his transportation,
logistics and supply chain manage-
ment background as a member of
his company’s mass marketing team,
working with the merchandising, op-
erations, and sales teams to develop
rolling forecasts for national retail
accounts so that products can be
transported in an efficient, cost-effec-
tive way.“It is a field that is growing
exponentially, and companies now
realize the importance of acquiring
strong talent as markets across the
board become more global,” he says.

Juan Alonso. Alonso participated
in the NSTI program in 2013 af-
ter learning about it from his high
school’s Mathematics, Engineering,
Science Achievement program and
hearing positive reviews from a
friend who had attended the sum-
mer before. Alonso did not know
anyone who worked in transporta-
tion, but he was interested in the
Los Angeles County Metropolitan

PUBLIC ROADS « WINTER « 2019
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Samuel Bethea, Jr."s
NSTI experience
led to a major in
transportation/
logistics at North
Carolina Agricul-

. tural and Technical
State University
and a career in
supply chain man-
agement. Photo:
Samuel Bethea.

Transportation Authority and its
transit-related construction projects.
“At the time, I was interested in
being a mechanical engineer,” he
says. “After the program, my heart
was set on civil engineering.”
Alonso earned a bachelor’s de-
gree in structural civil engineering
from the University of California,
Irvine, and interned with an en-
gineering firm in Los Angeles in
2018, assisting project engineers
with roadway and bridge design.
“Follow your passion and the op-
portunities will [come] when
you least expect them,” he says.

Expanding the
Transportation Workforce
NSTI is a program with a quarter
century of success in encouraging
middle and high school students
to consider transportation-related
studies at the college and univer-
sity level. By partnering with State
DOTs and colleges and universities
on NSTI programs, FHWA enhances
awareness among youths of what
they can achieve through education.
“It is important now more than
ever that we as a socicty expose our
young people to the multitude of
careers and resources available to
ensure they will become our next
generation of engineers, educators,
scholars, technologists, scientists,
and mathematicians,” says Abdullah.
By fostering early interest in
transportation, NSTI creates a path-
way to FHWA’s post-secondary
education programs to expand a
qualified workforce. Other FHWA
resources help students con-
tinue on their learning journey.
The Dwight David Eisenhower
Transportation Fellowship Program
awards fellowships to students
pursuing transportation-related de-
grees. The Summer Transportation
Internship Program for Diverse

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

Juan Alonso
switched his edu-
cation plans from
mechanical to civil
engineering at
the University of
California, Irvine,
after attending

an NSTI program.
His interest is road
and bridge design.
Photo: Juan Alonso.

Groups provides college and uni-
versity students—with a focus on
women, persons with disabilities,
and historically underrepresented
members of diverse groups—with
on-the-job experience while work-
ing on transportation-related topics.
“The NSTI program plays an
important role in cultivating inter-
est and expertise that will lead to
today’s students pursuing tomor-
row’s transportation careers,” says
Virginia Tsu, M.Ed., director of
FHWA’s Center for Transportation
Workforce Development. “It endeav-
ors to address future transporta-
tion workforce needs by ensuring
that the transportation industry
has a workforce that is expertly
trained, capable, and diverse.”

Joyce Gottlieb is the NSTI pro-
gram manager with the FHWA
Center for Transportation Workforce
Development. Gottlieb has a mas-
ter’s degree in education and hu-
man development from The George
Washington University and a bach-
elor’s degree in multidisciplinary
disciplines from Mercy College.

Will McClure is the program
manager for civil rights with the
FHWA California Division, where he
serves as the division’s field repre-
sentative on matters pertaining to
civil rights and equal opportunity.
A retired U.S. Army first sergeant,
McClure earned bachelor’s and
master’s degrees in business admin-
istration from Touro University.

For more information on NSTI
programs, contact your State
transportation department’s Civil
Rights Division or State FHWA
Division office.
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Toward ..

Bridges

Wireless, self-powered sensors may be the key to continuously
monitoring infrastructure. FHWA-sponsored research
is aiming to advance the technology.

This graduate student
is installing a prototype
of the piezo-floating-
gate (PFG) sensor on
the Mackinac Bridge

in Michigan. Photo:
Nizar Lajnef, Michigan
State University.

he ability to monitor the con-

dition of bridges and other

civil infrastructure systems
is of primary interest to all infra-
structure owners and operators.
These stakeholders need to have
precise and accurate information
on infrastructure conditions before
making decisions such as mainte-
nance strategies or investments.

Research sponsored by the

Federal Highway Administration is

12

paving the way for wireless, self-
powered sensors capable of continu-
ously monitoring infrastructure. The
development of advanced structural
monitoring methods can facilitate the
early detection of possible structural
deterioration, with the goal to extend
the lifespan of structures. Timely
information gathered from such tech-
nologies will undoubtedly help trans-
portation agencies in the corrective
and urgent decisionmaking process.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

elf-Diagnosing

Currently, state-of-the-art tech-
nologies and solutions evaluate the
condition of a structure at a given
interval, providing only a snapshot
at the time when the measure-
ments are taken. Results from this
method are highly influenced by
environmental conditions, such as
ambient temperature, at the time of
assessment. There are many factors
that lead to bridge failures including
natural hazards, crashes, overloading,
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and deterioration and fatigue crack-
ing (which could result in collapse
if left unchecked and could cause
bridge closures). The focus of this
FHWA research is to develop a
unique sensor for monitoring fa-
tigue cracks in steel bridges. These
factors justify the pressing need
for an autonomous, continuous,
and long-term monitoring system.
One prospective solution to
structural monitoring concerns
is piezo-floating-gate (PFG)-based
sensing technology. The sensors
operate without batteries and are
small enough to be embedded in-
side concrete or attached to steel
structures. While the sensors are
small, their potential to provide con-
tinuous usable data is substantial.

Challenges to
Implementation

A number of challenges have ham-
pered the practical application of
structural health monitoring. Among
the most serious is the infeasibil-

ity of using a sufficient number

of conventional sensors (such as
strain gauges and high enough ac-
celerometers) to provide a high-
enough spatial resolution to capture
response variations that may be
precursors to serious structural dam-
age. The collection of measurements
from the target structures needs not
only the sensors themselves, but
also an instrumentation network

Federal Highway Administration

to collect and transmit the data for
subsequent analysis. In addition,
the need exists for robust energy
sources to drive the sensors and
associated data acquisition network.
The development of wireless
networks has eliminated the need
for performing the arduous task
of stringing connecting cables.
Ensuring an adequate energy source
to power a sensor network for long-
term, autonomous, and continuous
monitoring remains a challenge.
Embedded and long-term opera-
tional requirements preclude the
use of batteries, whereas the small
sensor volume severely limits the
energy storage capacity of energy
harvesting devices. Currently, a wide
gap exists between the energy that
can be scavenged from real-world
structures and the energy density
required for sensing, computing,
and communication. However, this
impediment has been partially re-
solved by research sponsored by
FHWA on self-powered sensors
at Michigan State University in
East Lansing, MI, and Washington
University in St. Louis, MO.

The recent research has yielded
novel self-powered sensor tech-
nology that is capable of achiev-
ing picowatt power dissipation,
which is two orders of magnitude
lower than any other commer-
cially available sensor technology.
The ultralow power computa-
tion and data-logging technology
has been shown to be capable of
autonomous, long-term monitor-
ing of dynamic loading events.

Prototype systems have been de-
veloped and tested as part of FHWA-
funded projects (DTFH61-08-C-00015
Smart Pavement Monitoring System
and DTFHG61-13-H-00009 Ultra-
low Power Wireless Sensing for
Multimetric Self-Powered Monitoring
of Bridge Components and Highway
Infrastructure). The sensing technol-
ogy offers several features that are
not available in other traditional
methods of structural health moni-
toring including: (1) low power re-
quirements (less than 80 nanowatts
of power consumption), (2) self-
powered continuous sensing (no
batteries required), (3) possibility
of deployment in dense networks

An array of self-powered sensors embedded in infrastructure (for
example, buildings, bridges, and highways) can continuously monitor
the condition of the infrastructure. Currently, the data from the sensors
are uploaded wirelessly by radio-frequency identification (RFID) read-
ers from moving vehicles or handheld devices. Several State DOTs have

expressed a need to further increase the system capability in future
research by uploading data to the cloud via mobile phone, tablet, or
laptop computer with internet access for analyses and interpretation as
illustrated here. Source: Nizar Lajnef, Michigan State University.
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(sensor networks with a very large
number of sensors to ensure no
gaps in coverage) given the small
size of the sensors and the fact that
they do not rely on batteries, (4)
autonomous computation and non-
volatile storage of sensing variables,
and (5) wireless communication.
“There is huge potential and ben-
cfit for sensors like these on struc-
tures beyond the Mackinac Bridge,
and we’re excited these prototypes
are being tested here,” says Executive
Secretary Bob Sweeney with the
Mackinac Bridge Authority in
Michigan. “We meticulously maintain
and inspect the bridge each year, and
sensors like these will complement
our efforts, giving us even more
information on the bridge’s condi-
tion to help keep it well-maintained
and safe for many years to come.”

What Makes this
Technology Unique?

All sensor technologies developed
to date are based on a similar set
of components, or building blocks.
Typically, a system consists of a trans-
ducer to generate the signal of inter-
est, converters and regulators, and a
data storage or transfer link. These
components require a constant
source of power. As a result, all com-
mercially viable sensors require ei-
ther solar or battery power. Neither
option is practical for monitoring
highway infrastructure because it re-
quires thousands of sensors to prop-
erly monitor the desired responses.
For pavements, sensors need to
be embedded beneath the material
to be able to detect hidden cracks,
thus eliminating the possibility of

14
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Micrograph of the sensor circuit and a prototype
sensor packaged in a protective box to sustain
the harsh environment at the Mackinac Bridge.
Photo: Nizar Lajnef, Michigan State University.

using batteries or solar
power. For bridges, a
large number of sen-
sors is needed for an
effective high-density
monitoring network.
However, periodic
replacement of batter-
ies is unfeasible, and
the expense of solar
power technology is cost-prohibitive.
Furthermore, in the context of civil
structures systems, it is important

to be able to capture each loading
event. Structures are infrequently
subjected to significant loading.
During the times between significant
loading cycles, it is possible that

the sensor would experience pe-
riods of inactivity. It is a challenge

to handle these “blackout” periods
because commercially available
solutions using any onboard bat-
tery or ultracapacitor might lose
their charge between intermittent
loading cycles. The same logic can

Prototypes of the PFG sensor and protective box
were deployed on the Mackinac Bridge, shown
here. Engineers and the university research

teams installed the sensors on the cross beams
in the main suspended span. Photo: Mackinac
Bridge Authority.

explain the need for using non-
volatile memory storage because
any volatile memory storage would
be lost during power blackouts.

To overcome these challenges,
FHWA-sponsored research has led
to the invention of a new way of
capturing, computing, and storing
the strain and acceleration signals
generated on a civil or mechanical
structure. The technology is called
piezo-floating-gate, or PFG, sens-
ing. “Piezo-" is borrowed from the
piezoelectric transducers used in
the technology. These materials are
capable of converting mechanical

Sensor pro-
totypes are
manufactured
in different siz-
es and shapes
adapted for
multiple appli-

cations includ-
ing building,
bridge, and
pavement
monitoring.
Photo: Mackinac
Bridge Authority.
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energy, such as vibrations, into
electrical energy. The generated
electrical signals, which are directly
proportional to the mechanical ex-
citation, are also used to power all
electronics in the sensing system.
The novel design enables the
sensor to derive its power from the
same signal it is sensing. The sensor
electronics act like a large container
of electrons. Every time the struc-
ture is loaded, for example when a
truck passes over a bridge or over
pavement, the piezoelectric material
will send a signal that will shake the
container. Because of that energy,
some electrons will get thrown
away into a smaller container that
is isolated and does not get shaken
(hence the name “floating”). The
process is called hot-electron injec-
tion. The smaller container acts
like permanent memory because
the electrons in it are permanently
trapped. Counting the number of
trapped electrons will convey the
number of times the system was
shaken and the intensity of those
trembles, which is directly related
to the number and amplitude of the
external loading (for example, a pass-
ing truck). This concept implements
a power-efficient sensing system,
and alleviates the need for a power
source and all other interface elec-
tronics required in a typical sensor.

This illustration demonstrates the

PFG principle. Source: Nizar Lajnef,
Michigan State University.
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The Data Challenge

Another important challenge in mon-
itoring the health of a large structure
is to make sense out of the large
amount of data generated by the
sensors. To address this challenge,
each sensor has a series of memory-
cells, or gates, that are placed adja-
cent to the computational circuits.
The information delivered by the
piezoelectric transducer is stored
in these gates. The gates record the
duration of strain/voltage events
when the amplitudes of the input
signals, generated by the piezoelec-
tric transducer, exceed certain prede-
termined thresholds. The output of
the sensor is presented in the form
of a histogram, in which each gate
denotes the cumulative time of the
events at a specific, predetermined
strain level. The self-sustained sens-
ing systems use the sensor output
to relate the variation rate of strain
distributions to the rate of damage.
The new type of data requires
specific techniques for data interpre-
tation. The research team at Michigan
State University has developed ad-
vanced software and tools for bridge
operators and State departments of
transportation to understand the

These packaged PFG sensor pro-
totypes are being installed at the
accelerated pavement testing
facility at The French Institute of
Science and Technology for Trans-
port, Spatial Planning, Development
and Networks (IFSTTAR) in Nantes,

France. The sensors were installed

by the Michigan State University and
Washington University research team
in collaboration with researchers at
IFSTTAR. Photo: Nizar Lajnef, Michigan
State University.

data. The software will automatically
interpret the data and then synthesize
and present them in a simplified way
to users to assist them when making
maintenance decisions.

The successful development and
implementation of this multimetric
sensing system and the data interpre-
tation procedures could dramatically
transform the economics of bridge
and road preservation, and ultimately
improve infrastructure serviceability.

Fred Faridazar is a highway re-
search engineer with the FHWA
Office of Infrastructure Research
and Development at the Turner-
Fairbank Highway Research Center,
a position he has held since 2000.
He has acquired research experi-
ence related to structures, pavements,
concrete materials to complement
the bridge design and construc-
tion experience acquired through
his prior positions with the FHWA
Florida Division Office and FHWA's
Office of Federal Lands Highway.

For more information, see
www.fhwa.dot.gov/research/tfbrc
or contact Fred Faridazar at
202-493-3076 or Fred.Faridazar
@dot.gov.
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Increasingly, State transportation agencies

are exploring solar power tecbnologies to reduce

electricity costs and promote energy security.

have many responsibilities,

from fostering roadway safety
to plowing and mowing roadsides
to implementing major repair and
replacement projects. Often over-
looked is the fact that these agen-
cies require significant electricity to
power their operations. For example,
roadway signs and lights, mainte-
nance buildings, rest areas, and other
facilities all require electricity.

After considering costs and ben-
efits, some State departments of
transportation have chosen to meet
a portion of their electricity needs
by installing solar energy projects
in highway rights-of-way (ROW) and
at other State DOT facilities. Some
agencies are finding that pursuing re-
newable energy generation not only
benefits the environment but can
also save money on energy costs.

The price of solar photovoltaic
systems dropped more than 60 per-
cent between 2010 and 2017.

State highway departments

16

In many cases, solar power is cost-
competitive or even cheaper than
fossil fuel sources of electricity.
Twenty-nine percent of all new
electricity-generating capacity came
from solar installations in 2017,
second only to natural gas (46 per-
cent), and slightly ahead of wind
(22 percent).

As renewable energy technologies
have matured, the business models
serving public entities have expanded
as well. Many State and local govern-
ment agencies are able to work with
private-sector partners to install re-
newable energy at no upfront cost
to them and save money on their
electricity use, all while helping the
environment and serving the public.

The Federal Highway Administra-
tion supports highway renewable
energy through developing resources
and funding workshops where agen-
cies can learn about efforts to imple-
ment renewable energy projects. By
sharing their challenges and suc-

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

cesses with their peers, State DOTs
are learning from each other, and the
share of transportation agencies that
are pursuing renewable energy con-
tinues to grow.

“We’re thrilled to see [State] DOTs
innovating by generating clean, re-
newable energy on their properties
where feasible,” says Michael Culp,
team leader of the FHWA Sustainable
Transportation and Resilience Team.
“This gives us an opportunity to
help them save money and also
protect the natural environment.”

Benefits to State DOTs

As interest in renewable energy
projects increases, staff at State
transportation departments across
the country are championing
these efforts. They are navigating
the complicated world of electric-
ity production and regulation, and
ensuring that these renewable
energy projects meet their depart-
ments’ missions and requirements.

PUBLIC ROADS « WINTER « 2019
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The Massachusetts Department
of Transportation installed these
solar panels in the right-of-

way at Exit 13 North on the
Massachusetts Turnpike (I-90) in
Framingham. The State DOT has
installed several solar projects
at multiple sites. Photo: MassDOT.

State DOTs have recognized many
potential benefits of implementing
solar energy projects.

Identifying secondary purposes
Jfor ROW. In many cases, the high-
way ROW owned by State DOTS is
close to electrical loads, free from
development, and already disturbed,
making it an attractive location for
solar power.

Saving money on electricity costs.
Installing solar power can help State
DOTs offset their electricity costs.
The electricity produced can directly
power department assets and fa-
cilities, such as roadside lighting or
maintenance buildings. Depending
on State policies, the electricity pro-
duced may also be sent to the electri-

The Oregon DOT installed this
nearly 7,000-panel solar array at
the French Prairie Rest Area on

I1-5 in 2012. Photo: Craig Strobeck,
Advanced Energy Systems and ODOT.
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States across the country are using renewable energy sources in the
highway ROW. This map shows a snapshot of highway renewable en-
ergy projects known by FHWA. Source: FHWA.

cal grid and used to offset the DOT’s
electricity bill through net metering.
Producing clean energy and pro-
moting energy security. Compared
to burning fossil fuels, obtaining elec-
tricity from solar or wind reduces
harmful pollutants such as mercury,
nitrous oxides, and heat-trapping car-
bon dioxide. Solar energy also helps
DOTs meet State environmental goals
and requirements, and promotes en-
ergy security by diversifying energy
generation and delivery methods.
Fostering green jobs. Highway
solar projects help promote the local
green job market and the Nation’s
growing clean energy economy.
Nationwide, the solar workforce in-
creased by 168 percent in 7 years,
from about 93,000 jobs in 2010 to
more than 250,000 jobs in 2017.

State DOT Experiences

Most State DOTSs that have installed
renewable energy technologies have
used solar power, either ground-
mounted solar panels along the ROW
and at rest areas or rooftop solar on

R
o =

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

carports, maintenance buildings,
rest areas, or other facilities. A few
State DOTs have installed small-scale,
pilot wind turbines at rest areas.

As technologies advance, more op-
portunities may arise to incorporate
additional types of renewable en-
ergy beyond pilot projects, such as
solar roadway surfaces, photovoltaic
noise barriers, tidal turbines under
bridges, or micro-wind turbines.

Each highway renewable energy
project has a unique context, and
State DOTs interested in pursuing
this option must consider appli-
cable State and Federal require-
ments—for example, whether the
site is located on an interstate
highway (which would introduce
operational and safety issues), uses
for the power, and project goals.

As they explore the possibilities,
State DOTS are learning from their
peers. Early adopters of ROW solar
and State DOTSs that are currently
pursuing renewables provide lessons
based on their experiences for those
considering options for the future.

17
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Oregon: An Early Adopter

In 2007, Oregon Governor Ted
Kulongoski directed State agen-

cies to meet 100 percent of their
electricity needs with renewable
energy by 2025. Motivated by this
challenge, the Oregon Department
of Transportation (ODOT) began
looking for renewable energy oppor-
tunities and implemented the first
large-scale solar roadway projects in
the United States as demonstration
projects. In 2008, ODOT completed
a 104-kilowatt system with 594 solar
panels located at the interchange

of I-5 and I-205 near Portland.

In 2012, ODOT implemented a
much larger project at the French
Prairie Rest Area on I-5 in Clackamas
County. This 1.75-megawatt project
includes nearly 7,000 solar panels
and sits on a 7-acre ODOT property
at the rest area. ODOT did not need
such a large property for the rest
area, so it was able to use a portion
of it for the solar array. The solar
array produces approximately 1.97
million kilowatt-hours of renewable
energy annually. ODOT pursued both
projects as public-private partner-
ships with Portland General Electric.

Massachusetts: Solar
Power at Multiple Sites

The Massachusetts Department of
Transportation (MassDOT) began
exploring the potential of ROW
solar in 2012 by identifying approxi-
mately 6O sites that could be used
for solar power generation and vet-
ting the most promising sites within
the agency. MassDOT awarded a
contract in 2014 for the develop-
ment of 6 megawatts of ROW solar
projects across multiple sites. The
contractor has completed projects
at cight sites totaling 4.3 megawatts;
seven sites (3.75 megawatts) are
located within the ROW, and another
550 kilowatts of solar canopies and
rooftop solar panels are installed at

18
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These solar panels
are located at the
Framingham Service
Plaza on I-90 in
Massachusetts.
Photo: VVolpe Center.

the recently constructed
Research and Materials
Lab in Hopkinton.

The majority of the ROW sites
that MassDOT selected are located
along the Massachusetts Turnpike
(1-90). One site is located on
Route 3 in Plymouth.

MassDOT"s solar projects were
public-private partnerships and
required no upfront funding from
the State. MassDOT leased the sites
to the developer for 20 years, and
agreed to purchase all the energy
generated through power purchase
agreements. MassDOT also ben-
efits from a net metering policy in
which the agency receives credits
on identified utility accounts. The
developer benefits from the guaran-
teed sale of electricity to MassDOT
and through State renewable energy
credits and Federal tax incentives.

As of August 2018, the eight
sites produced 10,750 megawatt-
hours of electricity combined. That
amount has resulted in net savings
to MassDOT of more than $1 mil-
lion. MassDOT expects to save ap-
proximately $525,000 annually, in
addition to the $75,000 received in
annual lease payments for the sites.

Moving forward, MassDOT plans
to determine which potential so-
lar photovoltaic sites it wants to
advance under a new State renew-
able energy incentive program. The
new program favors solar canopies.
MassDOT plans to explore installing
canopies at Park & Ride facilities.

Maryland: DOT-wide
Solar Program

In February 2018, the Maryland
Department of Transportation
(MDOT) announced plans to install
solar power on up to 35 MDOT
sites, including buildings and park-
ing lots. Through a bidding process,
MDOT selected six master contrac-
tors who will compete to provide
solar power at MDOT facilities.
MDOT will license land to the de-
veloper, who will construct, own,
operate, and maintain the renew-
able energy infrastructure. MDOT
will buy power at a fixed rate for 20
to 25 years, and expects electricity
cost savings of 30 to 40 percent. In
addition, the program is expected
to generate 298 construction and
28 operations and maintenance jobs,
with more positions added as so-
lar expands to other MDOT sites.

“This innovative project allows
MDOT to save money, support
jobs, and create a resilient, renew-
able energy source that will ben-
efit Marylanders for decades to
come,” says Maryland Transportation
Secretary Pete K. Rahn.

MDOT estimates that the 35 sites
will generate 46,000 megawatt-hours
per year, or approximately 12 percent
of MDOT’s annual electricity usage.
The electricity will be used at MDOT
facilities or by neighboring residents
or businesses, which can subscribe
as part of Maryland’s Community
Solar Pilot Program.

MDOT is also planning for a sec-
ond phase of the program, which will
begin after project implementation at
the initial 35 sites. The second phase
may involve implementing solar proj-
ects at locations such as Baltimore/
Washington International Thurgood
Marshall Airport, ports, transit-
oriented developments, and also on
noise barriers and unimproved land.

Renewable Energy Partnerships

Several States with ROW solar installations have used power purchase agreements (PPAs)
to finance their projects. PPAs are allowed in at least 26 States and provide one option for
State DOTs to implement renewable energy projects with no upfront costs.

Under a solar PPA:

¢ A contractor finances, installs, operates, and maintains the solar arrays.

e A private-sector partner (either the contractor or another entity) takes tax incentives
and sells the electricity produced by the panels to the State DOT.

e The State DOT agrees to a long-term contract to purchase the electricity from the solar
panels, typically at a lower rate than it had been paying.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html
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Utah: Exploring ROW Solar

The Utah Department of Transporta-
tion (UDOT) has installed several
small-scale renewable energy proj-
ects at its facilities over the last 10
years. They include a small wind
turbine and solar panels on mainte-
nance facilities, UDOT buildings, and
parking lot canopies. A total of 321
kilowatts of photovoltaic modules
are installed, and they generate ap-
proximately 632 megawatt hours
annually. These projects help UDOT
reduce its electricity bills with

the renewable energy produced.

To fund these installations,
UDOT relied on matching grants
from utilities, the U.S. Department
of Energy, and American Recovery
and Reinvestment Act programs.
However, as a public entity unable
to take advantage of tax incen-
tives, UDOT found it difficult to
get funding for larger projects.

In 2017, UDOT began to con-
sider ROW solar installations. In
December 2017, the department
issued a request for information

PUBLIC ROADS « WINTER « 2019
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about the feasibility of pursu-

ing solar projects in UDOT ROW.
UDOT received six responses, all

of which found that UDOT could
break even or save money by put-
ting solar power in the ROW. UDOT
has identified several potential

sites for ROW solar projects and is
moving forward with developing

a request for proposals for a PPA.

Supporting State Efforts

FHWA offers several resources in-
tended to help State DOTs develop
renewable energy projects. Resources
are available at www.thwa.dot.gov
/real_estate/right-of-way/corridor
_management/alternative_uses.cfm.
Some examples include:

* A briefing book, Renewable
Energy Generation in the
Highway Right-of-Way (FHWA-
HEP-16-052), which provides an
overview of highway renewable
energy project business models,
funding sources, and regulatory
requirements, as well as case
studies and sample pilot projects.

UDOT is imple-
menting solar
canopies in a
parking lot at its
headquarters in
Salt Lake City.
This aerial view
shows the first
phase completed
and the second
phase underway
(to the far right).
Photo: UDOT.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

MassDOT installed these solar
panels along Route 3 in Plymouth
and worked with FHWA to obtain
the necessary approvals. Photo:
MassDOT.

* A Quick Guide that points
transportation agencies to the
relevant Federal regulations on
ROW renewable energy projects.

* Reports documenting four
peer exchanges at which State
DOTs and other practitioners
shared information on accom-
modating renewable energy
technologies in the ROW.

* Research reports on topics
related to alternative uses of
the ROW, including photovoltaic
noise barriers and sustainable
rest area design and operations.

As interest in ROW renewable en-

ergy continues to grow and the tech-

nologies available expand and drop
in price, FHWA plans to continue

to support transportation agencies

in their renewable energy efforts.

Tina Hodges is an environmental
protection specialist at FHWA. She
conducts research, technical as-
sistance, and outreach to improve
the sustainability of transporta-
tion networks and enhance the
resilience of transportation to
climate change impacts. She has
13 years of experience on these
issues at FHWA and the Federal
Transit Administration. She holds
a master’s degree in public policy
from the University of Maryland.

Amy Plovnick is a community
planner at the U.S. Department of
Transportation Volpe Center. Her
work involves research, coordination,
and policy analysis for projects re-
lated to resilience, sustainability,
active transportation, and transporta-
tion planning. She has a master’s
degree in city planning from the
Massachusetts Institute of Technology
and a B.A. in political science and
environmental studies from
Washington University in St. Louis.

For more information, see www
Jhwa.dot.gov/real_estate/right
-of-way/corridor_management
/salternative_uses.cfm or conltact
Tina Hodges at 202-366-4287
or Tina.Hodges@dot.gouv.
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FOCUS ON—CONNECTED VEHICLES

Gettmg
Connected
in Wyoming

by Edward ok,
Vince Garcia, and
Kate Hartman

(Above) In Wyoming, transpor-
tation management centers
(TMCs) play a major role in
integrating connected vehicle
data into a highway agency’s
systems. Here, an operator in
the Wyoming Department of
Transportation TMC is monitor-
ing highways by watching a
plethora of screens displaying
road and weather condition
information. Photo: WYDOT.

20

The ability to share and use
electronic messages generated
and sent by connected vehicle
(CV) applications has the potential
for immediate beneficial impacts.
CVs is a broad term to describe the
applications (software) that translate
electronic messages shared between
connected devices (hardware and
traffic management systems) into the
formats required to enable the use
of this information. These applica-
tions and devices are designed to
save lives, improve personal mobil-
ity, enhance economic productivity,
reduce environmental impacts, and
transform public agency operations.
On September 1, 2016, the
U.S. Department of Transportation

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

The Wyoming Department
of Transporitation is
integrating data from
connected vebicles into its
statewide transportation
management center.
Here’s a closer look at
the process.

awarded three cooperative
agreements—collectively worth
more than $45 million—to initiate

a design-build-test phase of the
Connected Vehicle Pilot Deployment
Program in New York City; Tampa, FL;
and Wyoming. The program is a na-
tional effort to deploy, test, and op-
erationalize cutting-edge mobile and
roadside technologies and enable
multiple CV applications.

For its CV pilot, the Wyoming Depart-
ment of Transportation (WYDOT)
plans to equip 400 vehicles with
onboard units and deploy around 75
roadside units (RSU) along the State’s
402 miles (647 kilometers) of 1-80.

From October 2015 to September
2016, there were more than 1,600
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crashes on I-80 in Wyoming, in-
cluding 18 with fatalities and 271
with injuries. During that same
time period, roads were closed to
all vehicles for more than 1,500
hours. The societal impact of these
crashes topped $865 million.

In Wyoming, participation in this
program came with the realization
that the pilot would require the in-
tegration of the electronic messages
generated by CVs into WYDOT’s
existing traffic management sys-
tem and its day-to-day operations.

“Wyoming considers CVs the
petfect tool to overcome the area
coverage limitations of its fixed data
collection stations on its highway
network,” says Bill Panos, WYDOT
director. “From the concept devel-
opment stage, we considered how
the new technologies and data
fit with existing functions of the
agency and the statewide trans-
portation management system.”

The Transportation “Hub”

WYDOT’s Transportation Manage-
ment Center (TMC) serves as the
nerve center of managing the
day-to-day operation of Wyoming’s
highways. The TMC is responsible
for maintenance dispatching on
roadways and serves as the hub
for all road condition, incident, and
construction reporting activities that
affect the transportation system.
The TMC is staffed 24/7 with up
to seven people on the floor during
winter storms and as few as two on
calmer summer days. The TMC re-
ceives information from State Patrol
dispatch, WYDOT maintenance
employees, trained volunteers, and
WYDOT construction employees
via radio, phone, and electronic
submission. Staff use the informa-
tion to update reporting systems.
The TMC staff also work closely
with an onsite meteorologist and
the National Weather Service to an-
ticipate weather-related issues, plan
for appropriate road maintenance,
and send a consistent message to
the public about what to expect.
For the pilot deployment, integrat-
ing and using data from CVs into the
TMC was critical. The TMC is the
host of traffic operations-related data,
data management, and communica-
tion tools (used to send information
to third parties). Functionally, the
TMC is the entity in charge of in-
gesting, processing, archiving, and

PUBLIC ROADS « WINTER « 2019

Federal Highway Administration

distributing information related

to the day-to-day operation of the
roadways managed by WYDOT, mak-
ing it a natural fit for adding and
managing data captured from CVs.

Traveler Information

WYDOT houses and supports many
tools that disseminate traveler and
roadway condition information to
thousands of users of Wyoming’s
highway network. Two important
examples are WYDOT’s 511 sys-
tem and the Commercial Vehicle
Operator Portal. More than 870,000
phone calls come into the 511
phone system during an average
winter each year, and the 511App
has more than 130,000 downloads.
Likewise, more than 150 companies
have signed up to be part of the
Commercial Vehicle Operator Portal,
which currently provides forecasted
road condition information on com-
mon commercial vehicle routes for
freight operations via its website.
These are two examples of the
tools that will provide informa-
tion to or receive information from
Wyoming’s CV pilot project.

Challenges with
Sharing Information

CVs present a challenge for traffic
management systems because of
the granularity, speed, and volume
of data they collect, save, and use.
WYDOT was mainly concerned
with maintaining a sustainable
workload for the staff involved in
the operation of the TMC, ensur-
ing that the TMC would be able to
continue operation in the event
of a CV system failure and guar-
anteeing a secure system that
respects the privacy of users.
“Budgets are tight, and we can’t
expect to get additional personnel
in our TMC to carry out any addi-
tional functions or services that may
be required to use data generated
from CVs;” says Kevin Cox, TMC
supervisor with WYDOT. “As such,
it’s critical that we integrate the use
of CV data into the existing func-
tions and operation of our TMC.”

This dedicated short-range com-

munications antenna, installed on a

WYDOT snowplow, enables com-
munication between vehicles and
infrastructure. Photo: WYDOT.

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

WYDOT staff already have a signifi-
cant burden on their shoulders, ensur-
ing that all highway maintenance and
operation work is performed as fast
and efficiently as possible. WYDOT
wanted to ensure that its staff would
not be further burdened with “mak-
ing the system work,” but rather that
the new pilot project would be per-
ceived by the staff as another source
of information—another “tool in their
toolbox”—that seamlessly integrates
with their daily operation.

Critical to the challenge was find-
ing a way to translate electronic mes-
sages sent by CVs into actionable
information. Data produced by CVs
could not be directly transmitted to
the TMC operators in an unprocessed
or unfiltered state because the infor-
mation would not be useful to them.
For WYDOT, it was imperative to in-
tegrate CV data into the TMC without

having to completely rebuild the TMC.

Finally, WYDOT was concerned
about security risks to the TMC that
may arise from collecting and shar-
ing data generated by CVs. Arguably,
the main challenges with any sys-
tem sending and receiving data are
ensuring it is done securely and
protecting sensitive data. It was im-
portant for WYDOT to consider
potential security breaches of the
system, as well as possible compro-
mises of sensitive information, as
the agency sought the continued
participation of the freight industry
during and after the pilot project.

Maintaining a secure and pri-
vate system provides a challenge
to agencies from an operations and
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This human-machine interface (a
tablet computer) is installed in a
WYDOT snowplow. Photo: WYDOT.

Lessons Learned

WYDOT used a system engineering
approach to develop the design, de-
ployment, and operation guidelines
of its pilot project. During the de-
sign process, WYDOT assessed what
existing external assets and internal
capabilities of the TMC it could le-
verage, resulting in interfaces and
modifications made to the TMC to
support the project. In general, the
project consists of devices installed
on vehicles, devices installed within
the roadway of the area being tested,
and modifications to WYDOT’s TMC.
WYDOT’s experience in develop-
ing and integrating data from CVs

monitoring perspective. The ques- shared in a manner that ensures into its TMC while considering the
tion is, how can you monitor and the protection of sensitive informa- security, data management, and oper-
measure the full impact of a system tion. WYDOT needs to prove to ator requirements highlighted the fol-
while maintaining the required Wyoming’s policy/decisionmakers lowing practices and lessons learned.
levels of privacy? The focus is on and to its constituents that this tech- Leverage existing open-soutrce
ensuring data from messages sent nology worth investing in beyond software to integrate CV dala

by CVs are collected, used, and the duration of the pilot project. into the TMC. WYDOT identified

Wyoming CV System Performance Dashboard

Connected Vehicle Monitor - DEMO

The performance dashboard illustrates the connection and performance status of all roadside infrastructure.
Source: WYDOT.
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A member of the WYDOT crew
installs the onboard units.
Photo: WYDOT.

current efforts to develop software
and work in conjunction with the
developers to integrate them into
the CV pilot project. This helped
save significant time and yielded
a more robust system, one built
on top of previous experience.
Examples of software components
that were incorporated into this proj-
ect are the Intelligent Transportation
Systems (ITS) Joint Program Office’s
(JPO) Operational Data Environment
(ODE) and the National Center for
Atmospheric Research’s Pikalert®.
The ODE ingests and processes con-
nected vehicle data from various
devices—including vehicles, infra-
structure, and TMCs—and distributes
the information to selected compo-
nents of a traffic management sys-
tem (for example, data warehouses).
Pikalert ingests weather data from
different sources, including CVs,
and generates advisories on current
and forecasted road and weather
conditions for a variety of users.
Focus on the interfaces. WYDOT’s
design approach highlighted the
advantages of focusing on which
interfaces the team needed to de-
velop to send, receive, and manage
electronic messages or specific CV
data. This strategy helped identify
the gaps in existing systems and the
devices and changes needed to the
TMC software and hardware plat-
forms to enable the exchange and
use of new data. WYDOT was able
to sort out which ITS applications
could remain as-is, which needed
to be developed and deployed,
and which needed modifications.
Have a “friendly” vebicle fleet
(if possible). WYDOT employed
security and safety procedures to
eliminate the tracking of all equip-
ment or devices used for the pilot
project (for example, equipment
installed on participating com-
mercial vehicles that are privately
owned). However, WYDOT was
able to equip many of its own ve-
hicles it could track and control,
such as its own snowplows, enabling
a more robust monitoring of the
system'’s operational performance,
especially during the testing phase.
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Translate CV data into informa-
tion for the TMC. WYDOT estimates
the CV pilot project produces about
50 million electronic messages per
day in addition to the 1 million
already being generated by vari-
able speed limit sensors and road
weather information systems. TMC
operators simply cannot interpret
these electronic messages in their
entirety given their magnitude and
format. Building from past experi-
ence, WYDOT clearly needed tools
and procedures to ingest, process,
and analyze CV data—more than
those that exist in a research and
development environment—to
provide actionable data to TMC
staff. The WYDOT TMC uses both
the ODE and Pikalert systems to
translate raw CV data, such as basic
safety messages, into discrete, use-
ful information for TMC operators.

Create userfriendly dasbboards
and tools to monitor performance.
A clear need exists for dashboards
to enable continuous monitoring of
the various hardware and software
that compose the CV pilot project.
The dashboards serve multiple pur-
poses for WYDOT—from providing
visibility of the entire CV pilot infra-

structure deployment for TMC opera-

tors to providing important data for
performance measurement and be-
coming an effective public engage-
ment tool (the public can see the
posted messages and how many CVs
have passed by the roadside units).
Create a security and data
management framework. From the
beginning, WYDOT envisioned a

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

project that would follow “secure
by design” principles that cover

the process of forming, distribut-
ing, collecting, using, storing, and
discarding data from CVs and

TMC systems. To do this, the team
looked at the human and technical
aspects of the TMC to ensure they
employed proper data manage-
ment techniques. Every member of
WYDOT’s project team and TMC
who might have access to the data
was required to pass a background
check and successfully complete
hours of training on ethical research
and protection of personally identifi-
able information. Access to informa-
tion is limited to those individuals
who need it for their job functions.

WYDOT has employed advanced
encryption of databases and in-
transit data packets, along with em-
ploying firewalls, hardware security
modules, and software developed
by USDOT to credential authorized
vehicles that participated in this
project. The entire project, from
vehicle to the TMC, was evaluated
to ensure the latest security tech-
niques were in place.

Involve broader State enterprise.
Integrating CV data into existing
systems and operations requires a
team effort with different skills to
plan, design, develop, modify, and test
the changes needed in both hard-
ware and software. WYDOT reached
out to several departments and divi-
sions within its institutional struc-
ture, including Telecommunications,
Enterprise Technology Services
(the State’s centralized information
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WYDOT crew members also in-
stalled roadside units, as shown
here. Photo: WYDOT.

technology agency), the Equipment
team, and the Maintenance team, and
involved them in the project early on.
Re-envision existing systems.
WYDOT not only leveraged efforts
by other agencies/institutions, but
also looked internally at its own
systems and capabilities. WYDOT
already had a robust network of data
users and data suppliers—with its
many traveler information outlets
being visited and used by thousands
of I-80 users on a daily basis—an
efficient data distribution system,
and a secure data archiving system.
WYDOT assessed each component
and identified how it could improve
each one to further extend the reach
of the CV pilot project. For instance,
WYDOT extended its Commercial
Vehicle Operator Portal and modified
the Transportation Report and Action
Console to accommodate Pikalert’s
advisories and alerts. Similarly,
WYDOT upgraded its incident and
construction consoles to automate
processes, improving its integra-
tion and management of CV data.
Develop a critical path for devel-
opment. Wyoming’s project deployed
five applications on devices installed
in vehicles along with updates to sev-
eral components to WYDOT'’s traffic
management and traveler information
systems. Given the varying degree
of interdependencies, WYDOT used
an agile development approach
instead of the traditional waterfall
approach (that is, in sequence) to
develop this project. This enabled
WYDOT to reach its goals within
the tight schedule for development.

Moving Forward

In Wyoming, the integration of data
from CVs into the TMC is not only
providing more robust information
for road management, but it is also
propelling the revamp of existing
services. The planning, design, and
deployment of the CV pilot proj-
ect has already positively impacted
WYDOT’s TMC, helping the agency
identify gaps in its existing systems
and policies, as well as identifying
“low-hanging fruits” for improvement.

Technologies are already installed
on some vehicles to provide CV-
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related functions, and many of these
functions are expected to be com-
mon among all vehicles in the future.
With this in mind and by under-
standing the positive impact these
technologies may have on the sur-
face transportation system, WYDOT
intends to continue to offer a func-
tioning system to support the use
of connected devices installed on
vehicles after the performance and
evaluation period of the pilot proj-
ect, which ends in April 2020. The
installed roadside units and all inve-
hicle equipment will remain opera-
tional in WYDOT vehicles. WYDOT
is encouraging fleet partners to
continue being part of the system.
WYDOT sees the integration of
CVs into its TMC as instrumental
for improving road management
capabilities on I-80 and the rest of
Wyoming’s highways. “Assuming the
pilot proves successful, we hope to
expand the project statewide and to
introduce new vehicle-to-everything
applications as they become avail-
able,” says Pat Lewis, chief technol-
ogy officer at WYDOT.“WYDOT is
also looking into adjacent States to
coordinate any efforts to further
expand and connect corridors.”

Look for more features on con-
nected vehicles in upcoming issues
of PUBLIC ROADS.

Edward Fok is a transportation
technologies specialist with FHWA'’s
Resource Center. Fok is experienced

https://www.fhwa.dot.gov/publications/publicroads/19winter/19winter/index.html

in many facets of advanced trans-
portation systems for both metro-
politan and Federal governments.
One of his current roles is FHWA’s
lead on tackling transportation cy-
ber resiliency challenges. He holds
an M.S. in electrical engineering
and a B.S. in mechanical engineer-
ing. He is a licensed electrical engi-
neer and transportation engineer.

Vince Garcia has worked for
WYDOT in various capacities for
more than 30 years. Currently, he
manages the GIS/ITS Program for
WYDOT and serves as the site lead
for the CV pilot project. He is a grad-
uate of the University of Wyoming
with a degree in civil engineering.

Kate Hartman has more than

15 years of experience at the USDOT
and serves as chief of research,
evaluation, and management at the
ITS JPO. She has worked in CV tech-
nology research for a number of
years and currently manages the
USDOT CV Pilot Deployment Pro-
gram. She has a B.A. in economics,
an M.B.A., and a Project Management
Professional® certification.

For more information, including
Jrequent updates, resources, and
documentation on the USDOT CV
Pilot Deployment Program, see
www.its.dot.gov/pilots/index.bim.
For updates on the Wyoming CV
pilot project implementation, see
bitps//wydotcvp.wyoroad.info or
contact Vince Garcia at 307-777-
4231 or Vince.Garcia@uwyo.gov.
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Along the Road

Along the Road is the place to look for information
about current and upcoming activities, developments,
trends, and items of general interest to the bighway
community. This information comes from U.S.
Department of Transportation sources unless
otherwise indicated. Your suggestions and input

are welcome. Let’s meet along the road.

Public Information
and Information Exchange

Data Show Roadway Fatalities Decreasing

The National Highway Traffic Safety Administration
recently released 2017 statistics that show highway
fatalities are down following 2 consecutive years of
significant increases. In addition, preliminary estimates
for the first 6 months of 2018 appear to show that this
downward trend continues into this year.

© TFoxFoto/Shuttersiock

2 e

Roadway fatalities fell nearly 2 percent in 2017.

In 2017, 37,133 people died in motor vehicle crashes,
a decrease of 1.8 percent from 2016. In addition,
pedestrian fatalities declined about 2 percent, the first
decline since 2013, and the fatality rate per 100 million
vehicle miles traveled decreased by 2.5 percent—from
1.19 in 2016 to 1.16 in 2017—despite a 1.2-percent
increase in vehicle miles traveled. However, the number
of combination trucks involved in fatal crashes increased
5.8 percent. For the second year in a row, more fatalities
occurred in urban areas than rural areas.

The 1.8-percent decrease from 2016 to 2017 contrasts
the 6.5-percent increase from 2015 to 2016 and the
8.4-percent increase from 2014 and 2015.

For more information, visit https://crashstats
.nhtsa.dot.gov/Api/Public/ViewPublication/812603 and
https://crashstats.nhtsa.dot.gov/Api/Public/View

Publication/812629.
NHTSA

USDOT Tests Connected Vehicles

The Federal Highway Administration’s Turner-Fairbank
Highway Research Center (TFHRC) in McLean, VA, success-
fully hosted a connected vehicle pilot program in partner-
ship with USDOT’s Intelligent Transportation Systems (ITS)
Joint Program Office (JPO) in June 2018. The event, which
was the largest and most successful interoperability testing
of connected vehicle equipment to date, involved more
than 100 test runs, 75 supporting participants, and 7
different vendors who provided equipment.

The goal of the program was to observe and analyze
how well connected vehicle devices from various
manufacturers operated and interacted with each other.
Another goal was to analyze site configuration and the
infrastructure needed to support connected vehicles.

Researchers are analyzing the data from the
completed testing. Based on the results, manufacturers
and programmers will take steps to improve the devices
and software configuration, if necessary.

The testing has already shown great promise. One
participant noted that this was the first time in history

™ ! o= | ) =
e ——— - 2
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Drivers of connected vehicles proceed onto TFHRC's closed
testing course with connected roads and infrastructure
during a pilot program in June 2018.
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Tony English of the Wyoming Department of Transporta-
tion participates in the connected vehicle pilot test.

that multiple devices were shown working with the
security credential management system, a message
security solution for vehicle-to-vehicle and vehicle-to-
infrastructure communication.

For more information, contact Deborah Curtis at
202-493-3267 or deborah.curtis@dot.gov.

USDOT to Fund New UTCs

USDOT recently completed accepting applications for
two new university transportation centers (UTCs). One
center will focus on congestion relief while the other
will focus on improving the durability and extending the
life of transportation infrastructure.

Funding for the new UTCs was appropriated in the
Consolidated Appropriations Act of 2018. Applications
closed in December 2018, and USDOT anticipates
announcing the awards of $7.5 million for each center
in spring 2019.

Each UTC is a consortium of 2- and 4-year colleges
and universities that come together to form a unique
center of transportation excellence on a specific
research topic. The UTCs conduct research that directly
supports the priorities of USDOT to promote the safe,
efficient, and environmentally sound movement of goods
and people. The centers work with regional, State, local,
and Tribal transportation agencies to help find solutions
to challenges that directly impact their communities and
affect the efficiency of the Nation’s transportation
system. The centers also enable students to work on
cutting-edge transportation research.

For more information, visit www.transportation.gov
/utc or contact Nancy Wilochka at 202-366-5128.

DelDOT Adds Suicide Prevention Signs to Bridges

The Delaware Department of Transportation (DelDOT)
recently installed suicide prevention signs on five New
Castle County bridges: Tyler McConnell Bridge, Rising
Sun Bridge, Augustine Cutoff Bridge, the 1-95 bridge over

USDOT ITS JPO

DelDOT installed sui-
cide prevention signs
like this one on five
bridges in New Castle
County.

seems like

Brandywine River, and
the 1-495 bridge over
Christina River.

In 2017, 114 lives
were lost to suicide
in Delaware. The
signs include the
message “When it
seems like there is no hope, there is help.” They also
include the number of the National Suicide Prevention
Lifeline—1-800-273-TALK (8255)—and the words
“Suicide Prevention” in English and Spanish.

“Someone who is considering taking their own life
may feel like there is no one out there for them. By
placing these signs along these bridges throughout New
Castle County, we're sending a message to people: There
is someone there. There is someone who will listen and
who can help. If we can deter one person from taking
their life, then these signs have more than served their
purpose,” says State Representative Valerie Longhurst,

who made the request to DelDOT for the signage.
DelDOT

Australia and Michigan Sign Cooperative MOU

In October 2018, the Australian Government and the

State of Michigan signed a memorandum of understand-
ing (MOU) to collaborate on high-tech vehicle and road
systems. The MOU was signed by Kirk Steudle, director

T

MELBOURN

ENGINEERING

Kirk Steudle, director of the Michigan Department of
Transportation (seated, left), and Andrew Broad, assistant
minister to Australia’s Deputy Prime Minister (seated,
right), signed an MOU between Michigan and Australia
to collaborate on intelligent transportation research. Also
pictured are representatives from Australia and Michigan
who attended the signing.
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of the Michigan Department of Transportation, and the
Honorable Andrew Broad, Australia’s assistant minister
to the Deputy Prime Minister.

The signing took place at the University of
Melbourne, which has played a central role in advancing
the transport technology agreement between the
governments of Australia and Michigan. ITS Australia and
Austroads, along with the University of Melbourne, are
included in the MOU as keys to supporting the bilateral
cooperation on connected, automated, and autonomous
vehicle technologies occurring across the Australian and
Michigan ITS communities. Austroads is a lead
organization of Australasian road transport and traffic
agencies. ITS Australia is an independent, nonprofit
membership organization representing ITS suppliers,
government authorities, academia, and transport
businesses and users.

Activities in Michigan and Australia are leading the
development of intelligent transportation technology.
The MOU supports links between the Australian Inte-
grated Multimodal EcoSystem (AIMES), home to a live
test bed on Melbourne city streets, and Michigan’s Mcity
and American Center for Mobility offroad facilities that
will be highly beneficial in progressing advancement in

this field.
ITS Australia

Defining the Language of Highway Removals

The Nation’s highway system provides connections to
population centers, support for interstate commerce, and
critical infrastructure for interstate freight movement.
But in some urban communities, highways have had

unintended consequences, such as dividing neighbor-
hoods, creating barriers to walking and bicycling, and
occupying valuable developable land in the hearts of
inner cities. In some cases, this has led highway planners
to rethink, remove, or relocate urban highways.

There are benefits
and drawbacks to
removing or changing
a highway that runs
through a city. A shared
language and under-
standing can help
communities explore
the best options for
their context. To help,
the Pedestrian and
Bicycle Information
Center (PBIC) recently
published The Emerging
Language of Highway
Removals. The publica-
tion provides language
and vocabulary for
communities to have informed conversations about
removal and mitigation projects and an understanding
of available tools. For every definition and concept, the
report includes useful graphics to help practitioners
visually explain the options.

For more information, the publication is available
at www.pedbikeinfo.org/pdf/PBIC_HighwayRemoval
_060618.pdf.

The

=“Emerging
‘Language *

. of Highway
\..Removals™

PBIC

PBIC
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Internet Watch

by Stuart Thompson and Frank Goss

Finding the Right Safety Tool for the Job

Sometimes finding the right data solution is like looking
for a hammer and only finding a screwdriver. While a
multitude of new safety data and analysis tools support
data-driven decisionmaking, the identification and
selection of an appropriate tool can be a daunting task.
To help, the Federal Highway Administration developed
the Roadway Safety Data and Analysis Toolbox.

“There is a wealth of resources in the area of road
safety, and new guides and tools are released regularly. It
can be difficult to figure out where to start when you
are looking for safety-related tools,” says Ida Van
Schalkwyk, a safety, policy, and innovations engineer at
the Washington State Department of Transportation. “The
toolbox can help to identify potential resources and find
the latest version of guides and tools.”

The toolbox is available at https://safety.fhwa.dot.gov
/rsdp. It includes guides, software, and databases from
diverse sources. A Web-based interface helps users filter
and search through more than 200 safety data and
analysis tools based on self-identified needs, capabilities,
and resources.

The virtual toolbox serves as a clearinghouse of
roadway safety data and analysis tools to meet a wide
range of user needs. The tools are divided into four
categories: Manage, Analyze, Collect, and Research. The
Manage tools can help managers develop policies and
practices, set budgets, allocate resources, make safety
investments, identify training needs, and manage a safety
program. The Analyze section offers information about
the use, strengths, limitations, and data requirements of
analysis tools and methods to help agencies get the most
out of the dollars they spend. The Collect tools can help
data collectors and stewards understand what safety data
to collect, how to collect and maintain data, how to
ensure quality, and how to integrate various sources of
data for analysis. Research supports continuous improve-
ment of data and analysis techniques as the science of
safety continues to evolve. This section provides
information about various datasets and new analysis
techniques that can help facilitate safety research.

New Additions

Since the launch of the toolbox in April 2015, FHWA has
removed and replaced obsolete tools, updated links, and
added new tools. Most recently, FHWA added the follow-
ing five information guides.

The All Roads Network of Linear Referenced Data
(ARNOLD) Reference Manual helps users to understand
the importance and value of high quality safety data. It
offers information on how to establish or evaluate safety
management policies and practices, develop integrated
safety data systems, and assess resources required to
collect and manage safety data.

Road Safety Fundamentals provides information on
the importance and value of data-driven decisionmaking,
how to establish or evaluate safety management policies

and practices, and how to enhance collection and
management techniques for safety data.

The Model Inventory of Roadway Elements (MIRE)
2.0 provides a structure for roadway inventory data that
enables State and local transportation agencies to use
analysis tools with their own data rather than rely on
default values that may not reflect local conditions.

Crash Costs for Highway Safety Analysis
(FHWA-SA-17-071) describes the various sources of crash
costs, current practices used by States, and critical
considerations when modifying and applying crash unit
costs. It also explores the feasibility of establishing
national values for crash unit costs.

The Highway Performance Monitoring System
(HPMS) Field Manual provides a comprehensive
overview of the HPMS program and describes the data
collection and reporting requirements for HPMS.

Maintaining an Up-to-Date Resource

FHWA’s Roadway Safety Data Program welcomes input
from users to improve and update the toolbox through
three methods. There are links from the home page to
provide general feedback, submit information on a
particular tool or resource to be added to the toolbox,
or identify gaps without suggesting a specific tool. Future
updates will add case studies, enhanced search functions,
links to additional resources, brief training videos, and
topic-based overviews.

For more information, contact Stuart Thompson at
stuart.thompson@dot.gov.

Stuart Thompson is a transportation specialist with
FHWA's Office of Safety Roadway Safety Data Program.

Frank Goss is a highway safety engineer with Vanasse
Hangen Brustlin (VHB).
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Training Update

hlE

NATIONAL HIGHWAY INSTITUTE

by Mary Burke

Collecting and Interpreting Safety Data

When it comes to the road, there is no such thing as
absolute safety. That is why safety stakeholders like
transportation agencies and law enforcement profes-
sionals integrate safety into every step of decisionmaking
processes. Safety data, such as crash frequency and
severity, are crucial to creating more secure roads.

The ability to collect and analyze this information can
support critical decisionmaking efforts across an
organization.

To help with this task, the Federal Highway Admin-
istration’s Office of Safety developed a free, Web-based
course available through the National Highway Institute.
The course offers detailed safety data and analysis
training with four different tracks tailored to individual
goals. Safety Data and Analysis Fundamentals (course
380122A-D) equips transportation professionals from
every level with the knowledge they need to effectively
collect and interpret safety data.

In this innovative online training, participants learn
key safety data types and terms and walk away with
strategies for identifying data weaknesses and
strengthening the way they use safety data in their
programs, projects, and communities.

“Data-driven safety analysis has been shown to
quantitatively measure and even predict reductions in
fatal and serious injury crashes,” says course developer
Esther Strawder with the FHWA Office of Safety. “As such,
FHWA recently put safety data system requirements in
place for States to develop performance-based targets
and measures. This course will help States better
understand why and how data-driven safety analysis
leads to safer roadways for everyone.”

Four-Track Curriculum

To target the content to specific audiences, course
developers designed four tracks based on the partici-
pant’s professional goals, responsibilities, and roles:

Data analysts. This track emphasizes the applicability,
uses, strengths, limitations, and requirements of safety
data and collection methods. It is intended for anyone
responsible for analyzing safety data to identify causes
and potential patterns that contribute to crashes and
other systemic safety issues, including highway safety
engineers, specialists, traffic engineers, highway
designers, and technical analysts.

Data collectors. This track emphasizes the ways data
collectors support the needs of data analysts and helps
managers use data to make strategic, informed decisions
about safety priorities. It is recommended for anyone who
collects crash, traffic, roadway, behavioral, injury, or other
safety data, including law enforcement officers, emergency
medical service providers, trauma registrars, driver and
vehicle service clerks, and roadway data collectors.

Transportation professionals rely on safety data to iden-
tify weaknesses in current practices and improve trans-
portation programs and projects.

Project/program managers. This track emphasizes
the tradeoffs of project alternatives in terms of costs and
benefits, including safety impacts of the project/program,
as well as the individual components. It is targeted
toward professionals responsible for using safety
analytics to identify and prioritize safety issues, develop
and implement countermeasures, and evaluate project/
program effectiveness. The track is recommended for
transportation planners, traffic records coordinating
committee members, highway safety online directors,
and State and local mid-level managers (such as division
and district program managers in highway safety, design,
traffic, engineering, enforcement, and public health).

Senior managers/safety advocates. This track
emphasizes understanding the needs of data collectors,
data managers, and data analysts in terms of equipment,
human resources, and organizational structure. It helps
bridge the gap between the public, practitioners, and
those who are responsible for developing or influencing
policies and practices, setting budgets, allocating
resources, and making safety investments. It is
recommended for State and local senior managers, such
as division heads/chiefs of transportation, planning, civil
engineering, and public health professionals.

“We developed an interactive curriculum that serves
targeted content based on participant goals and the role
they play in transportation safety,” says Strawder. “This
targeted method means professionals get the most from
the training”

For more information, contact Esther Strawder at
esther.strawder@dot.gov. To register for the course,
visit www.nhi.fhwa.dot.gov and search for course
number 380122.

Mary Burke is the marketing manager at the National
Highway Institute.
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Communication Product Updates

Compiled by Lisa A. Shuler of FHWA’s
Office of Corporate Research, Technology,
and Innovation Management

Below are brief descriptions of communications
products recently developed by the Federal Highway
Administration’s Office of Research, Development,
and Technology. All of the reports are or will soon be
available from the National Technical Information
Service (NTIS). In some cases, limited copies of the
communications products are available from FHWA's
Research and Technology (RET) Product Distribution
Center (PDC).

When ordering from NTIS, include the NTIS publication
number (PB number) and the publication title. You
also may visit the NTIS website at www.ntis.gov to
order publications online. Call NTIS for current prices.
For customers otutside the United States, Canada, and
Mexico, the cost is usually double the listed price.
Address requests to:

National Technical Information Service
5301 Shawnee Road

Alexandria, VA 22312

Telephone: 703—-605-6050

Toll-free number: 1-888-584-8332
Website: www.ntis.gov

Email: customerservice@ntis.gov

Requests for items available from the RET Product
Distribution Center should be addressed to:

R&T Product Distribution Center
Szanca Solutions/FHWA PDC

700 North 3rd Avenue

Altoona, PA 16601

Telephone: 814-239-1160

Fax: 814-239-2156

Email: report.center@dot.gov

For more information on RET communications
products available from FHWA, visit FHWA's website
at www.fhwa.dot.gov, the FHWA Research Library at
bttps://bighways.dot.gov/resources/research-library
/federal-bighway-administration-research-library

(or email fbwalibrary@dot.gov), or the National
Transportation Library at nil.bis.gov (or email
library@dot.gov).

Smart Vehicles, Smart Signals, Smart Cities
(Fact Sheet)
Publication Number: FHWA-HRT-18-032

As the Nation’s urban population increases, so does the
number of vehicles on city streets. The resulting conges-
tion contributes to increased or unreliable travel times.
For its 2016 Urban Congestion Trends report, FHWA
calculated the average daily duration of congestion in
52 of the largest U.S. metropolitan areas at 4 hours and
43 minutes, up from 4 hours and 22 minutes 5 years
earlier. However, the emergence of automated vehicles
could help improve urban mobility if the vehicles can

safely integrate into
cyber-physical systems
that also include
technologically advanced
traffic signals and
road sensors.

In partnership with
the National Science
Foundation, FHWA’s
Exploratory Advanced
Research Program
is supporting three
research projects
with applications
of cyber-physical
systems for highway
transportation officials
to understand how to scale public benefits of
new technologies. All three projects demonstrate the
potential of cyber-physical systems in transportation,
which can improve mobility and economic strength
throughout the Nation.

This fact sheet provides an overview of each of the
three research projects. The document is available to
download at www.fhwa.dot.gov/publications/research
/ear/18032/index.cfm.
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Properties and Behavior of
UHPC-Class Materials (Report)
Publication Number: FHWA-HRT-18-036

The highway industry is adopting ultra-high performance
concrete (UHPC) for a variety of bridge construction and
rehabilitation applications. In North America, the most
popular application of UHPC in bridge construction is
for field-cast closure pours between adjacent prefabri-
cated bridge elements, which are employed in many
accelerated bridge construction projects. This applica-
tion has proven to be a common entry point for many
bridge owners.

As the demand for
this innovative class of
materials increases, SO
will the need for knowl-
edge regarding the
material properties and
characteristics. To fill
this knowledge gap,
researchers at FHWA’s
Turner-Fairbank High-
way Research Center
executed an experi-
mental study on six
different commercially
available materials
being marketed as
“UHPC class.”

The goal of the research
was to provide the bridge engineering community with
a more comprehensive set of properties for this class of
materials, which can facilitate broader use within the

Properties o
UHPC-Clgss

nd Behavior of
Materials
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sector. Researchers evaluated the UHPC-class materials
using 14 different test methods developed by ASTM
(formerly the American Society for Testing and Materials),
the American Association of State Highway and
Transportation Officials, or FHWA.

Results indicate that these materials behave similarly
with respect to some performance measures—such as
compressive strength, tensile strength, and durability—
but vary with respect to other measures, such as
dimensional stability, bond to precast concrete, and
compressive creep.

The document is available to download at www.thwa
.dot.gov/publications/research/infrastructure/structures
/bridge/18036/index.cfm.

Driver Acceptance of Connected,
Automation-Assisted Cruise Control—
Experiment 1 (Report)

Publication Number: FHWA-HRT-18-041

This report documents the results and conclusions of an
initial experiment that examined human factors issues in
the use of adaptive cruise control (ACC) and a hypotheti-
cal cooperative ACC (CACC), which is an ACC system
enhanced with vehicle-to-vehicle (V2V) communications
to share information on speed, brake position, and
distance between vehicles. In this driving simulator-based
experiment, researchers modeled the CACC system to
accelerate and decelerate less aggressively when the ACC
radar lost track of the vehicle on a curve.

The experiment tested three cruise-control displays.
One display showed only whether cruise control was
turned on or off. A second display showed not only

whether the display
was on or off, but also
whether the system was
tracking another vehicle.
A third display showed
which vehicle was being
tracked.

The goals of this
project were to
improve the general
understanding of the
human factors issues
related to vehicle
automation, perform
experiments to
support research
on level 1 vehicle
automation, and publish information to
support the development of standards and performance
requirements for level 1 vehicle automation. Level 1
automation refers to partial automation of either steering
or braking and acceleration where the driver is expected
to monitor and intervene as needed.

The study concluded that supplementing ACC with
V2V communications may increase the use of the
technology and enhance the safety benefits provided by
it. This research should be of interest to developers of
level 1 automated systems and to safety professionals
seeking to understand the benefits and opportunities of
this technology to improve roadway safety.

The document is available to download at www.thwa
.dot.gov/publications/research/safety/18041/index.cfm.
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FEDERAL-AID SIMPLIFIED.

Transportation agencies today must pursue better,

faster, smarter ways of doing business. Federal- Directory of Topics
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a central online library of informational videos )

¢ Finance

and resources that are readily accessible and

available to all. Each video addresses a single
topic—condensing the complex regulations
and requirements of the Federal-aid Highway
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e Environment
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Program into easy-to-understand concepts and * Project Development
illustrated examples. * Project Construction and

Contract Administration

Visit Federal-aid Essentials at
www.fhwa.dot.gov/federal-aidessentials.
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Recent graduates:
Come work with us!

The Federal Highway Administration Professional Development
Program (PDP) offers opportunities to jump-start your career
by working at one of the “Best Places to Work in the Federal
Government” according to the Partnership for Public Service.

Attendees of the 2017 Professional
Leadership Development Academy in
Washington, DC. Photo: FHWA.

FHWA's PDP is an entry-level career development program that
provides an opportunity to begin a professional career with FHWA
and gain valuable leadership skills.

The program offers on-the-job training, developmental assignments,
and a professional leadership development academy. Each
component is designed to facilitate learning while also maximizing
individual talents.

FHWA is looking for exceptional recent graduates with a bachelor’s
or master’s degree in a variety of disciplines such as:

S Civil Rights 2 Finance

2 Engineering 2 Planning

2 Environment

For more information, visit Q
WWW.fth.dOf.gOV/pdp/prog ram 'CFm FHWA Office of Human ReSOurces ««««s«sssssssssssasas us. Depcrtmem
or contact Tracy Duval ot LEARNING HIGHWAY CENCLE RN
_____________________ Federal Highway
tracy.duval@dot.gov. Administration
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