e

U.S. Department
of Transportation

Federal Highway
Administration

Public Roads

www.fhwa.dot.gov

November/December 2014

Improving Trip Reliability
Planning in Small Communities
Adapting to a Changing Climate



P ’ , R s —featuring developments in Federal
bigbhway policies, programs, and

November/December 2014 www.fhwa.dot.gov Vol. 78, No. 3 gicscanchuand lechnolosy o

Articles

A New Approach to Improving Travel Times
by Joe Gregory and Ben Irwin ....................................... 2

A suite of tools developed under SHRP2 is helping transportation
agencies institutionalize systems management and operations with
the goal of reducing congestion and increasing safety and reliability.

One Size Doesn’t Fit All by Elaine Murakami .............. 10

Smaller communities depend on a distinct set of solutions for
overcoming obstacles to planning multimodal transportation
facilities in their cities and towns.

An Evolving Partnership
by Richard EWeingroff .............cccccoovviiiiiiiiiiiiiiananee. 18

In honor of AASHTO’s 100" anniversary, FHWA examines the
historic State-Federal collaboration during the interstate era.
This two-part series concludes here.

Bracing for Hard Times Ahead by Robert Kafalenos,
Robert Hyman, Rebecca Lupes, and Brian Beucler ........ 28

What is FHWA doing to prepare the country’s transportation system
for climate change? Here are tools for assessing and improving the
Nation’s readiness and resilience.

Surviving an Interstate Bridge Collapse
by Jeffrey L.HOVTOM .............ccccovviiiiiiiiiiiiiiiieiiiiiiiiiee 35

‘What do you do, when, in the blink of an eye, a major interstate
and freight corridor on the west coast is severed? Learn from
Washington State’s experience.

Page 35

Departments

Guest Editorial ... 1 TrainingUpdate .................ooocoeiiiiiiieeenn, 49
Along the Road .............cccooooviiiiiiiiiiiee. 44 Communication Product Updates ............. 50
Internet Watch ..o, 48
Public Boards
Front cover—This long-exposure photograph depicts the Back cover—Even with the best of planning, unexpected
smooth flow of automobile traffic on a highway in Los Angeles, delays can sometimes occur in work zones like this one
X CA.The second Strategic Highway Research Program’s (SHRP2) on I-85 in North Carolina. SHRP2 has developed tools to
' Organizing for Reliability Tools helps transportation agencies improve the analysis of nonrecurring congestion and travel
make changes in their organization and business processes time reliability to help identify trouble spots. Solutions like
that improve their systems management and operations and Organizing for Reliability Tools help agencies collaborate to
help keep traffic moving. For more information, see “A New increase safety and mobility. For more information, see “A
Approach to Improving Travel Times” on page 2 in this issue New Approach to Improving Travel Times” on page 2 in this

of PUBLIC ROADS. Photo: ©iStockphoto.com/jamesduvdsn. issue of PUBLIC ROADS. Photo: FHWA.




U.S. Department of Transportation
Federal Highway Administration

U.S. Department of Transportation
Anthony Foxx, Secretary

Federal Highway Administration
Greg Nadeau, Acting Administrator

Office of Research, Development,
and Technology

Michael Trentacoste, Associate
Administrator

Lisa A. Shuler, Editor-in-Chief

TaMara McCrae, Publication Manager,
Creative Director

Norah Davis, Editor

John J. Sullivan IV, Managing Editor
Alicia Sindlinger, Associate Editor

Lisa Jackson, Distribution Manager
Editorial Board

J. Paniati, chairman; J. Curtis, D. Elston, T. Furst,

D.Kim,]J. Lindley,A. Lucero, R. McElroy,
G. Shepherd, W.Waidelich

Public Roads (ISSN 0033-3735; USPS 516-690) is
published bimonthly by the Office of Research,
Development, and Technology, Federal High-
way Administration (FHWA), 1200 New Jersey
Avenue, SE, Washington, DC 20590. Periodicals
postage paid at Washington, DC, and additional
mailing offices.

POSTMASTER: Send address changes to

Public Roads, HRTM, FHWA, 6300 Georgetown
Pike, McLean, VA 22101-2296.

The editorial office of Public Roads is located at
the McLean address above.

Phone: 202-493-3204. Fax: 202-493-3475.
Email: lisa.jackson@dot.gov.

Public Roads is sold by the Superintendent of
Documents, U.S. Government Printing Office,
Washington, DC 20402. Requests for subscrip-
tions should be sent directly to New Orders,
Superintendent of Documents, PO.Box 979050,
St. Louis, MO 63197-9000. Subscriptions are
available for 1-year periods. Paid subscribers
should send change of address notices to the
U.S. Government Printing Office, Claims Office,
‘Washington, DC 20402.

The electronic version of Public Roads can be
accessed through the Turner-Fairbank Highway
Research Center home page (www.fhwa.dot.gov).

The Secretary of Transportation has determined
that the publication of this periodical is necessary
in the transaction of the public business required
by law of this department.

All articles are advisory or informational in
nature and should not be construed as having
regulatory effect.

Articles written by private individuals contain the
personal views of the author and do not neces-
sarily reflect those of FHWA.

All photographs are provided by FHWA unless
otherwise credited.

Contents of this publication may be reprinted,
provided credit is given to Public Roads and
the authors.

For more information, representatives of the news
media should contact FHWA’s Office of Public
Affairs at 202-366-0660.

NOTICE
The United States Government does not
endorse products or manufacturers.
Trade or manufacturers’ names appear
herein solely because they are consid-
ered essential to the article.

Guest Editorial

Innovation in Environment and Planning

sk a passerby on the street what

“innovation” means, and you

might hear a reply that amounts
to something like this: “a significant im-
provement in a product, industrial pro-
cess, or construction technique.” In many
cases, including within the transportation
industry, this response rings true. Just
look at the innovations catalogued on the
Federal Highway Administration’s (FHWA)
Every Day Counts Web site. There you
will find descriptions of such innovations
as warm-mix asphalt, design-build con-
tracting, and slide-in bridge construction.

But many aspects of FHWA’s business,
specifically in planning and environmen-
tal protection, exhibit less conventional
innovations that carry equal importance
for improving the quality, cost effective-
ness, and speed of delivering transporta-
tion projects. For example, this issue of
PUBLIC ROADS spotlights tools developed
to help communities cope with weather-
related events, account for climate
change risks, and plan for resiliency to
future environmental conditions.

One example is the Gulf Coast Study,
which identified climate change vul-
nerabilities and developed adaptation
options for key transportation facilities.
FHWA manages the study on behalf of
the U.S. Department of Transportation
in partnership with the U.S. Geological
Survey.The lessons learned will be ap-
plicable across the country. Also, pilot
projects on resiliency to climate change
led to development of FHWA’s new
Climate Change & Extreme Weather
Vulnerability Assessment Framework
(FHWA-HEP-13-005), which will help
communities everywhere evaluate their
level of risk.

Also spotlighted in this issue are
innovative tools that can help smaller
communities with limited staffing and
budgets better plan for transportation in-
vestments. Among them are techniques
to use data collected from cell phones
to conduct travel surveys and use of
Web-based GIS tools for data visualiza-
tion to improve public participation.

In another planning and environmen-
tal innovation, FHWA recently launched
e-NEPA, a secure online tool for col-
laboration and project development that
facilitates concurrent intra- and inter-
agency reviews of environmental impact
statements. This tool tracks comments,
schedules tasks, and saves paper—
ultimately, accelerating project delivery.

In a similar vein, FHWA is establishing
programmatic consultations across entire
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wildlife ranges to streamline compliance
with the Endangered Species Act. One
example is a programmatic consultation
for the northern long-eared bat, covering
39 States. Other consultations focus on
sturgeons, sea turtles, and essential fish
habitats along the Atlantic coast. Un-
dertaken with the U.S. Fish and Wildlife
Service and the National Marine Fisheries
Service, programmatic consultations build
consistency, accelerate project delivery,
and improve species conservation.

In a planning innovation under the
Strategic Highway Research Program 2,
FHWA is working to integrate economic,
environmental, and community needs
into transportation planning and project
development. For example, “PlanWorks:
Better planning. Better projects.” is an
upcoming Web resource supporting
improved collaboration to help diagnose
barriers and develop strategies to over-
come them. Similarly, FHWA'’s “PlaceFit”
tool compiles information to help plan-
ners compare factors on jobs, recreation,
education, health care, commuting op-
tions, pedestrian and bicycle networks,
and other needs to achieve more livable
communities.

Delivering transportation improve-
ments involves many steps from long-
range planning to project financing
and development to construction and
operation. FHWA is helping States and
communities deliver their transporta-
tion programs through innovations that
improve collaboration in the planning
process, provide better information
for decisionmaking, and accelerate
project delivery.

S TN _dophec]

Gloria M. Shepherd
Associate Administrator
FHWA Office of Planning,
Environment, and Realty
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Improving
TravelTimes

by Joe Gregory and Ben Irwin

(Above) Reducing bumper-to-bumper traffic like this and
improving travel time reliability are among the goals of a
major push to formalize transportation systems manage-
ment and operations programs nationwide. Photo: iStock.

2 1S belping

ongestion is a persistent problem on U.S.
‘ highways, stealing an average of 38 hours

a year from commuters. Snarled traffic
not only increases travel times but also has an
adverse effect on motorists’ safety and costs to
travelers and businesses. Facing this challenge
with increasingly constrained resources, State
and local transportation agencies are looking
beyond traditional methods of adding capac-
ity, such as more lanes, and exploring a concept
known as transportation systems management
and operations (TSM&O) to increase mobility.

As defined in the Moving Ahead for Progress in
the 21* Century Act, TSM&O means “integrated
strategies to optimize the performance of exist-
ing infrastructure through the implementation of
multimodal and intermodal, cross-jurisdictional
systems, services, and projects designed to pre-
serve capacity and improve security, safety,
and reliability of the transportation system.”

Examples of integrated operations-related strate-
gies and solutions already at work to maximize the
capacity of existing infrastructure include dynamic
speed limits, adaptive ramp metering, real-time
traveler information, and traffic signal coordination.
The transportation industry’s increased reliance on
information and technology, especially intelligent
transportation systems (ITS), supports the move
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toward systems management and
operations. Although this approach
addresses congestion with more
efficient and less invasive solutions
than constructing new roads, most
transportation agencies lack a formal
strategy or program for TSM&O.

That is where the second
Strategic Highway Research Program
(SHRP2) comes in. A partnership
among the Federal Highway Admin-
istration (FHWA), the American
Association of State Highway and
Transportation Officials (AASHTO),
and the Transportation Research
Board (TRB), SHRP2 exists to accel-
erate implementation of proven
transportation solutions to save lives,
money, and time.The SHRP2 program
of research, development, and de-
ployment is organized into four
focus areas: safety, renewal, reliabil-
ity, and capacity.

One of the SHRP2 solutions is
called Organizing for Reliability
Tools and consists of several compo-
nents designed to advance systems
management and operations.The
first is a set of case studies and guid-
ance to help transportation agen-
cies integrate and improve business
processes related to operations,
such as planning, budgeting, pro-
gramming, and procurement. The
second is a self-assessment guide
accessible online or via facilitated
in-person workshops that helps
practitioners evaluate their agency’s
institutional and process-oriented
capabilities in systems management
and operations and create an ac-
tion plan to systematically improve
those capabilities. The latest tool is
a customizable slideshow presenta-
tion that targets middle- to senior-
level transportation executives.

Use of the Organizing for Relia-
bility Tools can lead to improved
performance of the highway system,
greater reliability in travel times, and
enhanced safety. Agencies across the
country now are taking steps to
implement this SHRP2 solution and
transform their operations to improve
mobility for motorists and freight.

Many States use ITS technolo-
gies, like this dynamic message

sign above I-40 in Tennessee, to
communicate critical informa-
tion to motorists, which can
help reduce congestion.

SHRP2

TOOLS FOR THE ROAD AHEAD

Rising Costs and
Expectations

A product to help States grow their
capabilities in transportation sys-
tems management and operations
could not have come at a better
time, given the high cost and chang-
ing public perceptions regarding
congestion. For example, in 2011,
congestion in 497 metropolitan areas
caused urban motorists to endure
5.5 billion more hours traveling to
their destinations and purchase an
extra 2.9 billion gallons of fuel, all
at a cost of $121 billion. Perhaps
more important than the direct
costs are the secondary costs of
frustration, missed appointments,
and late deliveries due to nonrecur-
ring or unexpected events such
as traffic incidents, construction
zones, special events, and inclement
weather that increase travel times.
More than half of all congestion
(urban and rural) is the result of
nonrecurring events, which adversely
affect the predictability of the travel
times that motorists can expect for a
given trip, otherwise known as travel
time reliability. Further, nonrecurring

congestion increases safety risks to
travelers and those who encounter
and respond to those events. In
fact, approximately 20 percent of
all traffic incidents are secondary
incidents—crashes, mechanical prob-
lems, and running out of fuel—that
occur as a result of congestion as-
sociated with a prior incident. These
secondary incidents further increase
congestion, putting additional travel-
ers and responders in harm’s way.
At the same time, driver expecta-
tions are evolving. Although mo-
torists can plan for and tolerate a
certain amount of recurring conges-
tion, both commuters and shippers
are less tolerant of nonrecurring con-
gestion. For one thing, this kind of
congestion is difficult to plan for and
thus affects personal and commer-
cial schedules in unexpected ways.
In the past, transportation agen-
cies addressed congestion by build-
ing more lanes and roads.Today,
however, with financial constraints
on design, construction, and acquir-
ing additional rights-of-way, transpor-
tation officials find it challenging to
secure approval for projects to add
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Capability Maturity Model

Needed Processes

Supporting Institutional
Framework

e \What are the characteristics
of an effective TSM&O
program?

e What business and
technical processes are
needed?

e What kind of organization
and relationships support
the process?

This underlying organizational framework helps an agency identify the
needed processes that ultimately help grow its TSM&O capabilities into a

formal program. Source: FHWA.

lane miles. Therefore, strategies for
transportation system management
and operations that maximize the
use of existing capacity are critical to
addressing the congestion problem.

From Research
Toward a Solution

The SHRP2 solution known as Orga-
nizing for Reliability Tools grew
out of a research project designed
to identify and examine the critical
relationships, business processes,
and organizational structures that
lead to successful systems manage-
ment and improved travel time
reliability. As part of this effort,
researchers at TRB surveyed 22
State departments of transporta-
tion (DOTs) found to have mature
or emerging systems manage-
ment and operations functions.

The research found that the most
important factors in having effective
systems management and opera-
tions were not the result of using
particular technologies or strate-
gies. Instead, improved TSM&O re-
quires systematic improvements to
an agency’s business and technical
processes and institutional frame-
work, as well as a formal program
to improve over time. This requires
a significant shift in priorities for
agencies that traditionally have fo-
cused on core programs such as
construction and maintenance.

Systematic Implementation
To help agencies make this system-
atic change, experts at TRB worked
together with a consultant team to
design a set of resources packaged

under the SHRP2 solution called
Organizing for Reliability Tools. The
solution includes an online assess-
ment and guidance tool, as well as
a guidebook for improving TSM&O
capabilities, a series of case stud-
ies, and an executive presentation
and guide, all published by TRB.
The core of Organizing for
Reliability Tools is the Capability
Maturity Model, a management tool
designed to guide improvement of
TSM&O over time.The model com-
bines into a single framework the
key features of quality management,
organizational development, and
business process reengineering that
transportation agencies have long
used as strategic management tools.
The model is described in detail in
the TRB publication Institutional
Architectures to Improve Systems
Operations and Management
(Report S2-LO6-RR-1) and currently

is available on AASHTO’s Web site
at www.aashtotsmoguidance.org.

To expedite adoption of the
model and its framework, FHWA
offers a self-assessment workshop
for practitioners. The workshop is
a facilitated interactive discussion
among transportation agency ex-
ecutives, managers, staff members,
and key partners to assess their
capabilities related to TSM&O.

“FHWA is committed to provid-
ing this innovative tool to State and
local agencies,” says FHWA Associate
Administrator for Operations Jeffrey
Lindley. “The Capability Maturity
Model framework is a proven tool to
help practitioners assess their own
capabilities and develop a roadmap
for how they can most effectively
improve the mobility and reliability
of their transportation system.”

The capability assessment work-
shops bring together staff mem-
bers from across an agency and its
partners, often for the first time, to
discuss how they coordinate inter-
nally and in partnership.They look
closely at how they can reorganize
their agencies to better operate the
transportation facilities they have
in place. Attendees identify oppor-
tunities to advance the processes
and institutional culture of their
organization to improve operations.

“[The workshop] guides agencies
to look beyond the traditional engi-
neering solutions and into areas that
are often neglected, such as business
processes, culture, and relation-
ships,” Lindley says. “By asking very
targeted questions, it encourages
agencies to break down silos and
engage internal and external part-
ners to enhance the efficiency with

Levels in the Capability Maturity Model

Most Agencies Today

\->

LEVEL 1

Managed

Performed

o Activities and
relationship ad hoc
o Champion driven

o Staff training

Source: FHWA.

Integrated

I3YIBVA  « Process documented
o Performance measured
® Processes developing * Organization/

o Limited accountability

Goal for the Future

\->

LEVEL 3

LEVEL 4

Optimized

o Performance-based
improvement

o Formal program

o Formal partnerships

partners aligned

® Program budgeted
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which existing services are deliv-
ered. Organizing for Reliability Tools

helps agencies take a more proactive

approach to operating the system.”

Description of the Model

SHRP2 research identified six in-
terdependent dimensions, or capa-
bilities, that are most important in
determining successful execution
of systems management and opera-
tions. The dimensions are as follows:
* Business processes describe

the level to which TSM&O is

integrated into State and re-

gional planning processes,
programming, and budgeting.

o Systems and technology describe
an agency'’s ability to use, stan-
dardize, and improve systems and
technology that support TSM&O.

» Performance measurement
captures an agency’s ability to
acquire, analyze, and use infor-
mation about system and opera-
tional performance effectively.

e Culture examines the knowledge,
leadership support, and authority
an agency commits to TSM&O.

* Organization/workforce cap-
tures the level to which an
agency possesses the staff ca-
pabilities and organizational
structure to support TSM&O.

* Collaboration with local and
regional partners is a key fac-
tor in an agency’s success
implementing TSM&O.

During the self-assessment pro-
cess, conducted during the FHWA
workshop or as part of the online
tool, an agency examines a variety
of factors affecting each dimen-
sion. That examination leads the
group to assign one of the following
four progressive levels of capabil-
ity maturity for each dimension.

1. Performed. Agency TSM&O
activities and relationships
are largely ad hoc, informal,
and champion driven.

2. Managed.Agency is develop-
ing processes and training
staff, but there is limited ac-
countability for TSM&O.

3. Integrated.Agency is near-
ing a formal program with
documented processes, perfor-
mance measures, and budget.

4. Optimized.A formal program
exists with continual improve-
ment and formal partnerships.
The first three levels describe

observable activities that demon-

Excerpt from Capability Maturity Model Matrix

B T N N T

Business Processes Multiyear statewide  Programming, Processes
(Planning, Processes related TSM&O plan and budgeting, and streamlined
programming, to TSM&O activities  program exists project development and subject
budgeting, ad hoc and with deficiencies, processes for to continuous
implementation) unintegrated evaluation, and TSM&O standardized improvement
strategies and documented
Systems & Ad hoc approaches v Systems and Systems and
Technology outside systematic Systems engineering  technology technology
(Systems systems engineering = employed and standardized, routinely upgraded
engineering, consistently documented, and and utilized to
standards, and used for concept trained statewide, improve efficiency
technology of operations, and new technology  performance
interoperability) architecture, and incorporated
systems development
Performance No regular v Outcome measures  Mission-related
Measurement performance TSM&O strategies identified and outputs/outcomes
(Measures, data measurement measurement is consistently used for ~ data routinely
and analytics, related to TSM&O largely via outputs, ~ TSM&O strategies utilized for
and utilization) with limited after- improvement management,
action analyses reported internally
and externally,
and archived
Culture v Agencywide TSM&O accepted Explicit agency
(Technical Value of TSM&0 not  appreciation of as a formal commitment to
understanding, widely understood the value and core program TSM&O as key
leadership, outreach, ~beyond champions role of TSM&0 strategy to achieve
and program full range of
authority) mobility, safety,
and livability/
sustainability
objectives

Through AASHTO’s One-Minute Guidance Evaluation, practitioners can quick-
ly decide which level of maturity best applies to their agency or region for
each dimension. In this example from the self-assessment tool showing four
of the six dimensions, a practitioner has selected the maturity levels shown in
the blue shaded boxes. Source: www.aashtotsmoguidance.org.

strate increasing integration of

TSM&O practices within the agency.

The fourth level describes the ideal
for how the agency would func-
tion within the given dimension.
The end result of this process is a
Capability Maturity Model matrix
that includes all six dimensions and
the existing level of maturity for
each, as determined by the agency
and its partners. With the matrix

in hand, an agency can develop a
tactical plan for systematically im-
proving each dimension. An agency
then can use the other Organizing
for Reliability Tools, as well as other
SHRP2 and TSM&O resources, to
support improvement efforts.

A key concept to Organizing for
Reliability Tools involves recogniz-
ing that each dimension of the
model matrix is essential and de-
pendent on the others. Therefore,
dimensions at the lowest level of
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capability must improve first. For
example, an agency will struggle
to move forward in other dimen-
sions if its culture remains at
level 1 and is lagging behind.

Implementation Assistance

To help State DOTs and metropoli-
tan planning organizations (MPOS)
deploy SHRP2 Solutions, includ-
ing the Organizing for Reliability
Tools, FHWA and AASHTO created
the SHRP2 Implementation
Assistance Program.

The 27 lead adopters in systems
management and operations that
were selected to receive support
through the assistance program
are developing implementation
plans based on the assessments
generated using the Capability
Maturity Model. These plans will
identify priorities and actions that
agencies intend to implement over



the next few years, with SHRP2

assistance focused on 2014-2016

to advance their capabilities.
During the implementation

phase, FHWA and AASHTO will pro-

vide technical and financial support
to the lead adopters targeted to
their needs and priorities. This sup-
port might include the following:

* Training to increase staff profi-
ciency in a range of technical
and organizational topics and to
nurture and grow new opera-
tions champions.

» Workshops and working meei-
ings to bring together profession-
al staff to advance specific
activities of the action plan.

* Peer exchanges (in person and
virtual) to expose staff to new
ideas and concepts and share
experiences with State and
local peers.

o Technical assistance to advance
programmatic and project priori-
ties to achieve the outcomes
defined in the action plan.

e Collaboration with local partners
and nationally, building on the
strong organizational framework
of AASHTO'’s subcommittees to
foster the successful transforma-
tion of organizations to advance
operations.

e Tactical assessments consisting
of indepth reviews of current
processes associated with one
or more dimensions to identify
possible enhancements.

o Followup briefings for senior
agency leaders to help sustain
momentum.

This 2-year endeavor is part of
an ongoing process to fully main-
stream operations into the institu-
tional and organizational framework

Since holding a
TSM&O work-
shop in 2009,
the Tennessee
Department of
Transportation
has created a
Traffic Opera-
tions Division,
which uses cam-
eras like this
one to monitor
traffic flow on
its highways.

of every State DOT and MPO in
the country.

“We envision that the lead adopt-
ers will become champions for the
power and value of Organizing for
Reliability Tools, serving as advo-
cates to share the tools with their
peers,” says Steve Clinger, opera-
tions deployment team leader in
the FHWA Office of Operations.
“In this way the SHRP2 products
will be brought from the confines
of reports and PowerPoint® pre-
sentations into widespread adop-
tion and daily use—and continue
to be applied long after the SHRP2
effort has been completed.”

Modeling in the Field

Already, more than 35 transporta-
tion agencies—including State DOTs,
MPOs, and regional or corridor
coalitions—are using the Capability
Maturity Model framework and re-
lated tools to help improve TSM&O
and the reliability of their high-
way systems. This includes agen-
cies participating in the assistance
program, as well as earlier pilot
sites and a few additional organiza-
tions that heard about the tools
and decided to put them to use.
‘What follows are descrip-
tions of how several agencies
have used the framework and
what they plan to do next.

Tennessee Department

Of Transportation

The I-24 corridor between Nashville
and Murfreesboro is near one of

the fastest growing metropoli-

tan areas in the Nation. Officials
with the Tennessee Department

of Transportation (TDOT), there-
fore, understand the importance of

maximizing highway capacity and
safety, and achieving more reliable
travel times for motorists. In fact,
TDOT was among the first agen-
cies in the country to participate
in a workshop on the Capability
Maturity Model back in 2009.

Brad Freeze, director of TDOT’s
Traffic Operations Division, recalls
systems management and opera-
tions before the workshop. “Before
2009, TSM&O leadership was a bit
disjointed because responsibilities
were spread across different divi-
sions,” he says. “Our Intelligent
Transportation Systems Design
Office took the lead, creating a coor-
dinating committee that championed
ITS and our highway incident man-
agement program. However, there
were few standardized processes
and procedures across operations.”

Since the workshop, TDOT has
taken steps to move its TSM&O
capabilities from a performed state
of maturity (level 1) to the man-
aged and integrated states (levels 2
and 3). For example, it organized a
Traffic Operations Division, which
was established in January 2013.
“Now we have a division that can
take the lead in systems manage-
ment and operations,” Freeze
says, “not just champion it.”

TDOT was awarded assistance
from the SHRP2 Implementation
Assistance Program, which is help-
ing the agency further improve the
dimensions of success within its
systems management and operations.
TDOT updated its self-assessment
through a subsequent Capability
Maturity Model workshop, and
the resulting implementation plan
includes action items such as pro-
viding technical training for staff,
upgrading ITS design and deploy-
ment, developing an asset manage-
ment plan, and creating a dedicated
TSM&O committee. The assessment
process also reinforced the impor-
tance of performance measurement
for TDOT. In July 2014, TDOT par-
ticipated in a peer exchange with
the Washington State Department
of Transportation and its partners
to learn about their use of per-
formance measurement tools and
reports that provide data to both
the department and travelers alike.

Says Freeze,“We are refining per-
formance measures, such as travel
time reliability and average annual
delay, and how we can provide
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useful information to people using
the roads. Now we have momentum
and support from the top down,
and we are pushing the limits on
what we can do, such as ramp me-
tering and dynamic speed control”

Northeast Ohio Areawide
Coordinating Agency

According to Josh Naramore,
transportation studies manager
for the Northeast Ohio Areawide
Coordinating Agency, Cleveland’s
MPO, his agency has always been
interested in systems management
and operations. “The organization’s
projects were largely related to sig-
nal systems projects and incident
management trainings, but the re-
sponse was mostly ad hoc,” he says.
“We had engineers who had done
that work before, but we were not
really leading it. We were wait-
ing for projects to come to us.”
However, when planning be-
gan for the new I-90 Innerbelt
Modernization project in Cuyahoga
County, the agency took a more ac-
tive approach, partnering with the
Ohio Department of Transportation,
Cuyahoga County, and the Greater
Cleveland Regional Transit Authority
to maximize improvements to en-
hance safety and reduce congestion.
The agency received SHRP2 imple-
mentation assistance from FHWA to
explore ways to maintain travel time
reliability on the new facility, as well
as during several other planned con-
struction projects. The technical as-
sistance included help in developing
an implementation plan, providing
peer reviews, and delivering train-
ings, such as a self-assessment work-
shop held in January 2014 focused
on the Capability Maturity Model.
The agency invited to the work-
shop a broad cross section of
partners, ranging from emergency
response personnel to tow truck
operators to city/county traffic

A workshop hosted by the North
Central Texas Council of Govern-

ments discussed delegation of re-
sponsibilities during responses to

crashes, weather, and other events
that affect the region’s roadways.
Here, an officer with the Texas
Department of Transportation
responds to a traffic incident on
1-45 in Dallas.
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engineers. Representatives from
the largest cities and all of the
related counties also attended.

“This was an opportunity to
pull back and look beyond indi-
vidual construction projects to
find something broader,” Naramore
says, “to ask how we can im-
prove our regional approach [to
systems management] and get
buy-in from key partners.”

The workshop provided a de-
tailed understanding of the region’s
strengths and weaknesses in systems
management and operations across
the six dimensions and helped
identify action items.Among the
action items were developing a
best practices toolkit for systems
engineering (to improve the sys-
tems and technology dimension)
and identifying and compiling nec-
essary data and information for a
strong TSM&O business case (to
improve the culture dimension).

‘What’s next? The agency now
has a draft implementation plan that
includes actionable steps that will
help the region improve across the
board. “We want to build organiza-
tional structures, such as a safety
and operations advisory council,
that formalize the conversations that
resulted from the workshop and pro-
vide a forum to share more ideas,”
Naramore says.The agency also is
developing a scope of work to fund
the creation of 5- to 10-year strate-
gic plans for operations, including
traveler information, performance
measurement, and priority projects.

“We want to focus on under-
standing where we should be
targeting our resources and what
our approach should be regarding
interoperability and streamlining
of technologies,” he says.“We want
to start tying everything together”

North Central Texas
Council of Governments

Similar to the previous examples
from Tennessee and Ohio, at the
North Central Texas Council of
Governments, systems management
and operations were largely ad hoc
prior to conducting a capability as-
sessment workshop in August 2012.
“A good thing within our region
is that we already had a lot of col-
laboration,” says Natalie Bettger, the
council’s senior program manager
for congestion management and sys-
tem operation. “But the workshop al-
lowed us to focus that collaboration.”
With improving collaboration in
mind, the council invited a large
cross section of partners to the
workshop, including the Texas
Department of Transportation, the
regional toll authority, local transit
agencies, a number of city trans-
portation departments, and private
partners such as public-private part-
nership concessionaires. “It brought
us all to the table to talk about
where we are as a region and what
our systems management and opera-
tions processes should be,” she says.
Consistent with the Capability
Maturity Model process, the council
now has a list of action items to

North Central Texas Council of Governments
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help the region focus on improving
its capabilities. “Each action item
has lead coordinating agencies, and
we meet to update the status of the
list every 6 months,” says Bettger.
The council continues to address
action items that resulted from the
workshop. For example, council
officials conducted a deficiency
analysis of the region’s major cor-
ridors, examining freeways, frontage
roads, parallel arterials, and limited-
access facilities, and identifying and
prioritizing opportunities to improve
travel time reliability. The region also
is improving incident management
training based on results from the
modeling effort, having recently held
a regional workshop with incident
managers that established a standard
definition for performance measures.
Says Bettger, “We wanted to
make sure everyone had a shared
set of terms and could communi-
cate effectively with each other
and traffic management centers.”

North Carolina Department
Of Transportation

North Carolina is a predominantly
rural State that does not experience
the same level of congestion as some
of the more urban States. According
to Jennifer Portanova, State traffic
operations engineer at the North
Carolina Department of Transporta-
tion (NCDOT), this means that State
and local officials still approach con-
gestion issues largely from a con-
struction and capacity-building
perspective. However, unlike many
States, North Carolina has dedicated
funding for systems management.

“We have been able to do a lot
with that support,” Portanova says,
“such as connecting planning to
operations. The Capability Maturity
Model process helped us define
what level of maturity we were at
and steps to help get us to the
next level”

NCDOT’s workshop was held
in September 2011 and came at a
critical period for the department.
“At the same time, we just had a
fresh group of people come into the
department with a background in
traffic management,” Portanova says.
The emphasis also changed from
ITS operations to traffic systems and
operations with a departmental re-
structuring that brought arterial and
freeway management into one unit.
The baseline provided by the model
framework enabled NCDOT to take
advantage of these opportunities.

What’s more, the model frame-
work has been a catalyst for contin-
ued growth in TSM&O in the State.
NCDOT built on the workshop
by developing a strategic plan for
TSM&O a year later.“We were able
to use that as a tool to sell TSM&O
to decisionmakers,” says Portanova.
“It gave us more credibility”

As part of the plan, practitio-
ners from different backgrounds
also attended the University of
Maryland’s Operations Academy™
Senior Management Program, an
intensive 2-week training pro-
gram focused on TSM&O. Some
partners who participated in the
workshop, such as law enforce-
ment representatives, have since
received additional training at the

academy and are helping advance
the State’s TSM&O capabilities.
With this momentum, Portanova’s
department is interested in doing
more with Organizing for Reliability
Tools to further demonstrate to
higher level decisionmakers the
need for a formal TSM&O program
and how it would support the tradi-
tion that already exists in the State.
“It’s a part of our culture more than
we realize,” Portanova says. “For
example, we have captured traffic
incident data and provided this in-
formation to the public for 10 years.”
Summarizing the need for a
focus on TSM&O and travel time
reliability, Portanova adds, “Our
highway system is a utility that
we manage. Would we accept our
electricity not having reliability?
It’s the same concept. We man-
age this road utility. We should be
concerned with its reliability”

Portland Metro

When Metro, the regional govern-
mental agency for the Portland,
OR, metropolitan area, held a work-
shop on the Capability Maturity
Model in September 2012, the
region’s TSM&O plan had been in
place for 2 years and partners al-
ready were moving forward with
implementation. “We’ve long had
great collaboration on TSM&O,”
says Deena Platman, former prin-
cipal transportation planner for
Metro’s Regional Mobility Program,
“so we came into the work-
shop with significant capital.”
Metro experienced immediate
benefits from the process. Says
Platman, “We held an executive ses-
sion prior to the workshop that was
reasonably well attended by manag-
ers and elected officials. This meet-
ing and the workshop itself provided

The North Carolina Department of
Transportation’s new Statewide
Transportation Operations Cen-
ter, located in Raleigh, monitors
and manages the State’s roadway
network 24 hours a day. As shown
here, the analysts’ desks face a
long wall upon which live video
feeds from traffic cameras are
projected. The new facility en-
ables State agencies to respond to
incidents, storms, and other events
faster and more collaboratively.
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decisionmakers with a reminder
about what TSM&O is and why it’s
a good investment for the region.”
The workshop also formalized
Metro’s role as the facilitator, policy
lead, and grant administrator for pro-
grammatic funding for TSM&O from
the Metropolitan Transportation
Improvement Program. “This had
been a point of contention with sev-
eral of our partner agencies, and the
workshop was able to make the case
for this role,” says Platman. “We’ve
also been able to increase collabora-
tion with our primary transit agency.
Since the workshop, Metro
worked with the Oregon Department
of Transportation to identify 2014-
2015 Surface Transportation Program
funds for improving data capture and
archiving via the region’s portal for
transportation data. Other projects
include enhancing software for signal
controllers and the central server to
capture and transmit log data to the
archive, and investing in detection
and communications to capture data
in key locations.

Formalizing TSM&O
Nationwide

The end goal is improved transpor-
tation operations nationwide. That
includes institutionalizing systems
management and operations within
DOT and MPO cultures and con-
tinuously measuring and improving
operational performance and the
business processes supporting it.
Other goals include establishing sus-

5

tainable mechanisms for funding and
growing staff capabilities in this area.
Adopting Organizing for
Reliability Tools is just the first step.
As with all SHRP2 Solutions, the
product was not developed to be
used in a vacuum. A host of other
products are or will soon be avail-
able to help transportation agencies
capitalize on organizational improve-
ments in TSM&O. For example,
the fourth round of the SHRP2
Implementation Assistance Program
included Reliability Data and
Analysis Tools, a suite of products
to help transportation planners and
engineers improve monitoring and
analysis of operations-related data.
SHRP?2 also developed a Web-
based knowledge transfer system,
available at www.tsmoinfo.org,
to provide easy access to current
and forthcoming TSM&O informa-
tion, including all SHRP2 products
designed to help agencies address
congestion and improve travel time
reliability. A presentation and pre-
senter guidance are available to help
communicate with chief executive
officers and senior managers at
DOTs about the value of incorpo-
rating operations as a core mission
and business practice within their
respective agencies. Similar materials
are available for communicating with
MPO leadership about incorporating
TSM&O into the planning process.
FHWA,AASHTO, and TRB devel-
oped these products with a shared
vision of turning transportation
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Signals and dedicated lanes at this
intersection in Portland, OR, help
bicyclists and pedestrians safely
and efficiently cross a roadway.
Advances like these help mitigate

nonrecurring congestion and dem-
onstrate improved capabilities for
TSM&O.

systems management and opera-
tions into a standard practice across
the country and realizing the safety,
economic, and customer service
benefits of a more efficient and reli-
able highway system.The Capability
Maturity Model framework and
other Organizing for Reliability
Tools provide the foundation for
this vision, empowering transporta-
tion agencies to assess their own
capabilities and then take logical
steps to systematically improve
TSM&O within their organizations.

Joe Gregory is a program manager
for the FHWA Office of Operations
and manages the Organizing for
Reliability initiative. He holds a bach-
elor’s degree in civil engineering
from the University of Tennessee
and is a licensed professional engi-
neer in Utah.

Ben Irwin is a senior communica-
tions specialist who works with the
U.S. Department of Transportation’s
Volpe National Transportation
Systems Center to help Federal,
State, and local agencies promote
transportation safety programs and
innovations. He has a bachelor’s
degree from the University of Iowa.

For more information, visit www
Jhwa.dot.gov/goshrp2/Solutions
/Reliability/LO6_L0O1_L31_L34
/Organizing for_Reliability_Tools
or contact Joe Gregory at 202-3606-
0610 or joseph.gregory@dot.gou.

See also AASHTO'’s “Transportation
Systems Management and Opera-
tions” Web site at www.aashtotsmo
guidance.org, where you can ex-
Dplore 1I-minute and custom guid-
ance evaluations or browse the
complete set of guidance. For more
about the SHRP2 Implementation
Assistance Program, which accepts
applications approximately twice

a year, visit www.fbwa.dot.gov
/goshrp2/ImplementationAssistance.



Smaller communities depend on a distinct
set of solutions for overcoming obstacles to
Pplanning multimodal transportation facilities
in their cities and towns.

(Above) The Tahoe MPO in California and Nevada is using in-
creased public input to help balance the region’s transportation
needs while preserving the natural resources, including scenic
Lake Tahoe, shown here. Photo: Tahoe Transportation District.
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egardless of the size of a community,
Rresidents need to be able to access jobs,

schools, health care facilities, stores, en-
tertainment, and more. Federal regulations for
transportation have different requirements for
urbanized areas (as defined by the U.S. Census
Bureau) with populations of more than 200,000.
The Transportation Research Board’s (TRB)
Committee on Transportation Planning in Small
and Medium-Sized Communities (ADA 30)
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generally works with communi-
ties that have populations below
that threshold. These small and
medium-sized communities must
address many of the same issues
as larger metropolitan areas, but
with fewer staffing resources and
smaller budgets. Finding cost-
effective solutions to developing
accurate travel models, evaluating

projects for long-range planning,
and improving public participation
are all critical for success.

To help transportation profes-
sionals charged with planning
and programming for multimodal
transportation facilities, the TRB
Committee on Transportation
Planning in Small and Medium-Sized
Communities holds a biennial Tools
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of the Trade conference.The most
recent took place in Burlington,
VT, in July 2014, and focused on
economical, ready-to-use, and
practical tools and techniques for
smaller communities. Attendees
also discussed future research
and implementation needs.

Here is a look at a few of the in-
novations featured at the conference.




Source: Parsons Brinckerboff for NCDOT.
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Using Aggregate Cell

Phone Data

Developing travel models at the lo-
cal level can be challenging due to
the high costs of conducting house-
hold surveys, which typically run
from $150 and up per completed
survey. However, travel surveys have
been a staple of model development
for decades. Some major metropoli-
tan areas plan for a sample size of at
least 1,000 (some significantly more)
households every 10 years, but that
is out of reach for smaller metropoli-
tan planning organizations (MPOSs).

In lieu of locally collected data,
many communities borrow model
parameters from other locations
with similar populations and adjust
as needed based on comparisons of
estimated traffic flows to observed
traffic counts. Examples of the
parameters are trip rates (the num-
ber of household trips daily) and
distribution curves for trip lengths.
Typically, household trip rates trans-
fer fairly well, but the distribution
of trips to reflect local land use
and development patterns in each
community are less transferrable.

A recent project in North
Carolina used data from cell phones
to analyze corridor traffic, in particu-
lar to determine the proportion of
travel by local residents compared
to visitors. For the U.S. 1 corridor in
Moore County, the North Carolina
Department of Transportation
(NCDOT) needed a model to
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evaluate travel patterns and traf-
fic demand. Moore County, with a
population of more than 91,000, is
located in central North Carolina.
The comprehensive transportation
system serving the county includes
major corridors such as U.S. 1, U.S.
15,and U.S. 501. With population
growth nearing double digits over
the last decade, the corresponding
increase in traffic volume is strain-
ing the existing infrastructure.

Working with the Triangle Area
Rural Planning Organization and the
county’s 11 planning jurisdictions,
NCDOT needed to determine the
source of the traffic volume contrib-
uting to the mounting congestion
in the corridor. Agency officials also
needed to know how much of the
traffic was local and how much
came from outside the county, and
how the county’s anticipated growth
would affect the corridor by 2040.

The solution? NCDOT obtained
location data from cell phones to
determine major origin-destination
patterns and to understand the
traffic flows along U.S. 1.The data
helped to clarify the potential need
for corridor improvements.

NCDOT purchased the aggregate
cell phone data at the traffic analysis
zone (a unit of geography defined
for transportation planning) level
from a wireless information and
data provider for a fraction of the
cost of a traditional survey. Because
the data is completely aggregate,

NCDOT used aggregate cell
phone data to evaluate travel
patterns along U.S. 1 in Moore
County. The analysis identified
how the corridor serves its users

locally, regionally, and state-
wide. By understanding how
these groups use the corridor,
NCDOT can approach transporta-
tion planning more strategically.

it does not show individual cell
phone records and therefore it is
not subject to privacy issues. North
Carolina plugged the data into a
travel demand model developed by a
contractor to assess the traffic pat-
terns along the U.S. 1 corridor. The
traffic patterns showed NCDOT how
local, regional, and statewide traffic
use the corridor, thus helping them
plan for improvements with a more
strategic and cost-effective approach.

Both State and local planners
view the project as a success be-
cause it helped NCDOT determine
where the traffic was coming from
and traveling to, and plan for
expected growth in volume on
the affected roads.

Frances D. Bisby, transportation
engineer in the NCDOT Trans-
portation Planning Branch says,
“Confirming the existing travel
patterns of the county’s roadway
users, and specifically, the break-
down of internal versus external
traffic, [was] vital for the decision-
making process and in planning
the future of the U.S. 1 corridor”

Bisby adds, “Finding solutions to
capacity [issues] within urban set-
tings is a problem facing more and
more communities as our State and
local planning agencies try to bal-
ance safety, mobility, and constrained
resources within the context of local
communities. Having an analysis tool
[and data]...helps make sure that
the plan under development reflects
local travel patterns.The ultimate
goal is a transportation plan that will
accommodate the projected growth
of the county’s traffic and provide
the best operational solution for the
county’s future transportation needs.”

New datasets and tools for im-
proved modeling of travel demand
support better planning decisions
in small and medium-sized commu-
nities at reduced costs.TRB is cur-
rently working on a project (08-95)
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under the National Cooperative
Highway Research Program to bet-
ter understand the extent to which
location data from cell phones ac-
curately depict travel patterns and
to provide guidelines on the use of
these data. Information on the proj-
ect is available at http://apps.trb
.org/cmsfeed/TRBNetProjectDisplay
.asp?ProjectID=3637.

Applying Technology to
Long-Range Planning
Long-range plans typically include
two types of projects: those that

are visionary (no funding available)
and projects that are fiscally con-
strained. Only fiscally constrained
long-range projects can be selected
for implementation because fund-
ing must be available or reasonably
expected to be available for projects
to move forward. Therefore, MPOs
need a way to evaluate each proj-
ect based on targeted outcomes

(for example, contribution toward
performance goals) for consideration
and inclusion in long-range plans,

as well as shorter term transporta-
tion improvement programs (TIPs).
Traditionally, MPOs each developed
their own systems for planning,
which could be quite labor-intensive
for smaller MPOs with fewer staff
members. Now, WebTELUS (Trans-

This sample report, gener-

ated using the WebTELUS
software, scores a pro-
posed bridge project ac-
cording to its anticipated
performance and various
planning factors from the
Moving Ahead for Prog-
ress in the 21t Century Act
(MAP-21). The graph pro-

PROMECT

FUMCTIONAL CLASS:

portation Economic Land Use
System) can help agencies with
performance-based planning and
selecting projects strategically.
WebTELUS, available at www
.telus-national.org, is a software tool
designed to make long-range trans-
portation planning more accessible
to the public by using data visual-
ization in a Web-based geographic
information system (GIS) environ-
ment. It also provides planners and
decisionmakers with options for
tracking project information, sched-
ules, and funding commitments
and for relating project selection
to regional performance goals.
Many large MPOs already use
GIS-based reporting systems for
developing TIPs, which list proj-
ects to be funded with Federal
Highway Administration (FHWA)
and Federal Transit Administration
dollars over the next 4-year period.
Some of them (for example, the
New York Metropolitan Planning
Council) use the TELUS platform.
However, WebTELUS may be use-
ful and beneficial to small and
medium-sized MPOs because it is
available to public agencies free
of charge. In addition, the existing
framework can be easily customized,
making it a cost-effective solution.
WebTELUS comes with standard
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reports, but agencies can develop
customized reports using the proj-
ect information in the database.

In WebTELUS, agencies can link
each project to specific factors and
criteria used in planning or project
selection. Users can define the cri-
teria or base them on default fac-
tors provided in the software. Each
agency also can customize the rating
system to meet its needs and match
its business processes. This system
makes it easy to tie projects to State
or regional transportation perfor-
mance goals and to analyze the
contribution of the selected projects
to each goal. The GIS component
can include a variety of visualization
tools, including links to an agency’s
VideoLog application or Google
Street View™ mapping service to
show the location of each project.

FHWA has been working with
the New Jersey Institute of Tech-
nology to develop WebTELUS.
Congress initiated the project with
an earmark under the Intermodal
Surface Transportation Efficiency
Act of 1991 (ISTEA).The objective
is to develop management informa-
tion systems to assist State depart-
ments of transportation (DOTSs)
and MPOs with the planning and
programming requirements man-
dated under this legislation.

Bridge Feplecemean. {No ACH

MAPF-Z1 Planning Factors Scare
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WebTELUS provides a mechanism
for collecting public comments on
proposed transportation improve-

ment projects, as shown here.

“With the passing of ISTEA, we
recognized a need to develop a
management information system
that would be very easy to use,
could store and manipulate large
amounts of data, and could pres-
ent this data to decisionmakers and
citizens in a simple, coherent, and
timely manner,” says Lazar Spasovic,
TELUS project director at the New
Jersey Institute of Technology. “The
decision was made to develop this
tool through a collaborative research
program driven by users’ needs,
adopting the FHWA Technology
Innovation Life Cycle approach.”

Recognizing the prospective value
of TELUS and its potential to meet
users’ needs, FHWA designated the
tool as a priority, market-ready tech-
nology in 2003 to help expedite its
adoption. The designation meant
FHWA helped to get the technology
marketed effectively, communicated,
and understood by potential users.

WebTELUS became available in
2004.The off-the-shelf version of
‘WebTELUS also includes a tool for
the public to comment on individual
TIP projects.

An agency can customize the
software either using internal re-
sources or with assistance under
contract from the New Jersey
Institute of Technology. In the latter
situation, the agency provides a TIP
spreadsheet or database and detailed
maps for each project, which the
staff at the New Jersey Institute of
Technology then enters into the
WebTELUS system. The institute
staff also can provide cloud-based
hosting for the system, including
system maintenance, which could
be a cost-effective option for agen-
cies that do not have full-time staff
dedicated to information technology.

How DOTs and MPOs Are
Using TELUS

The Alabama Department of Trans-
portation, Miami Valley Regional
Planning Commission, and Houston-
Galveston Area Council are some

of the early adopters of WebTELUS.
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“The Miami Valley Regional
Planning Commission has been using
WebTELUS for nearly a decade with
great success,” says Mike Lucas, infor-
mation technology and Web manager
for the planning commission. “Our
staff uses it daily to maintain and up-
date project data, and providing Web
access for visitors has simplified and
often reduced the number of meet-
ings needed with project sponsors.”

Lucas says that the ability to
modify the code of the application
has enabled the planning commis-
sion to customize some portions
of it, including accessing the data
for specialized queries. “And an
open line of communication with
the TELUS/New Jersey Institute
of Technology staff has always re-
sulted in quick problem-solving
when we’ve needed it,” he adds.

Another application of TELUS,
which evolved from the Web-based
system, is TELUS eSTIP, an applica-
tion that streamlines the develop-
ment, review, and approval of TIPs
and STIPs (statewide transportation
improvement programs), as well
as the processing of amendments
and modifications, and facilitates
cooperation between agencies at all
levels. The application also enables
stakeholders, including the public,
to quickly review submitted project
actions and track the progress of
approvals as they move through the
process. This application, however,
does not allow for public comments.
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Both the New Jersey Department
of Transportation (NJDOT) and
the New York Metropolitan
Transportation Council have imple-
mented the system to manage their
programming processes. James E
Vari, program manager in NJDOT’s
Division of Capital Investment
Planning and Development, is
pleased with the outcomes of
implementing TELUS eSTIP.“A fully
integrated [eSTIP] allows [us] to
manage the STIP process, from
planning and programming to
the obligation of funds,” he says.
“At the same time, eSTIP enables
the MPOs, transit agencies, and
independent authorities to man-
age their projects and programs.”

The software also helped NJDOT
eliminate a lot of unnecessary
paper-pushing along the way and
improved the overall efficiency of
the approval process. “With eSTIP]
Vari says, “we reduced the amount
of time for both FHWA and [the
Federal Transit Administration] to
review and approve STIP modi-
fications and amendments.”

Improving Public
Participation

Public participation is a Federal
requirement of regional transpor-
tation planning. It enables trans-
portation agencies to make more
informed decisions through col-
laborative efforts and builds mutual
understanding and trust between

Source: New Jersey Institute of Technology TELUS Project.



the agencies and the public they
serve. Outreach to a broad range of
stakeholders, including residents,
business owners, advocacy groups,
and commercial property owners
and operators, yields the most com-
prehensive input. But what if many
of your constituents are seasonal
residents or tourists? How do you
engage them when they cannot
participate at meetings in person?
The Tahoe Metropolitan Planning
Organization, a joint effort between
California and Nevada, is using
virtual meetings to increase pub-
lic participation and advance its
regional transportation goals while
preserving natural resources that
are critical to the local economy.
Lake Tahoe is a stunning alpine
lake set high in the Sierra Nevada,
2 hours northeast of Sacramento,
CA, and about 3 hours from San
Francisco, CA.The Tahoe MPO has
goals to increase the safety, security,
and efficiency of its multimodal
transportation system, which in-
cludes highways, bus transit, ferries,
and shared-use trails. The MPO em-
phasizes walkability and preserving
Lake Tahoe’s famed water quality
and other environmental resources.
Both of these planning directions
support the local economy, which
relies heavily on tourism, and the
natural resources and distinctive
communities that attract tourists.
Controlling stormwater runoff
and reducing greenhouse gas emis-
sions by encouraging use of non-
automotive modes of transportation
are part of the goal to maintain
the air and water quality of the re-
gion and preserve sensitive lands.
“Our goal was to get people
involved in Mobility 2035, our re-
gional transportation plan,” says
Karen Fink, senior transportation
planner with the Tahoe MPO. “We
have a lot of seasonal residents and
visitors . .. here at Lake Tahoe, so
we needed a way to reach those
constituents, even if they were not

able to attend an in-person meeting.

By using a combination of hands-
on methods for people attending
an onsite meeting, and easy-to-use

Jeff Cowen, former public infor-

mation officer with Tahoe MPO,
talks with a stakeholder during a
public participation meeting.

methods for virtual, realtime par-
ticipation, we anticipated that we
could increase participation.”

For the first time, the MPO
implemented a Web-based applica-
tion called Crowdbrite to engage
stakeholders who could not attend
meetings in person. Crowdbrite
is an online platform for hosting
brainstorming sessions, meetings,
workshops, and charrettes. When
users log into a session, they see
a digital “white board” with virtual
sticky notes containing comments,
and photos and maps of the proj-
ect area. The maps are clickable,
which enables users to select a
specific project, and then submit
comments on that project as well as
read comments from other users.

The application proved to be
an effective means for increasing
public participation in the plan-
ning process. “We received a great
deal of positive feedback from
using the Crowdbrite approach,”
Fink says.“People were excited
about the computer interface.”

Fink adds that online participa-
tion was comparable and comple-
mentary to the onsite meetings.
“Omnsite, people could use traditional
sticky notes or computer tablets to
identify project preferences or prob-
lem situations. Online participants
could submit electronic sticky notes.
Crowdbrite staff worked on adding
the paper comments into the elec-
tronic system so that all comments
were accumulated in one place.
Making all the comments—submit-
ted both onsite and electronically—
easy to see made interaction easy

and allowed people to discuss their
ideas on specific projects with each
other, both in person and online.”
In addition, Fink says the improved
interaction facilitated the generation
of new ideas, such as identifying
locations for safety improvements
for bicyclists and pedestrians.
Within 20 minutes of the conclu-
sion of the event, Crowdbrite gener-
ated a summary of all the comments
submitted. The quick turnaround
was important in gaining public
trust, because people saw that their
comments were included. After the
summary was posted and made
available publicly, an online open
house enabled people to submit
comments for an additional month.
During a recent workshop to kick
off a corridor improvement project
in a rural area, event organizers
asked 70 stakeholders to share the
Crowdbrite project Web site with
their peers and social networks. The
company provided computer kiosks
onsite or the stakeholders used
their tablets or smartphones to do
it immediately. Within an hour, the
effort had identified nearly 9,000
people as potential participants.
Compared to the original 70, that
number is significant. Plus, being
invited by peers rather than by
public notice resulted in meaning-
ful input and an increase in par-
ticipation—at no additional cost.
“The Crowdbrite approach
is a process focused on impact
and meaningful outcomes,” says
Crowdbrite owner Darin Dinsmore.
“We have been able to actually
reduce the number of expensive
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The Tahoe MPO is using
Crowdbrite, an online applica-

tion that supports virtual meetings,
to gather public input. This sum-
mary report combines a map and

photos with digital sticky notes

containing comments received on
the Lake Tahoe Regional Transpor-
tation Plan via in-person meetings
and through virtual participation.

workshops while increasing access
and participation and focusing
more funds on project delivery
and early catalyst projects.”
Crowdbrite is just one of many
choices available for using inter-
active, Web-based systems, social
media, and telecommunication
to increase public involvement
in the planning process. Several
companies recently participated
in a technology fair hosted by
the International Association for
Public Participation, including
Intellitics, MetroQuest, PlaceSpeak,
Telephone Town Hall Meeting,
and Urban Interactive Studio.

Using Employment Data
By Industry to Generate
Regional Models of
Truck Trips
Freight traffic is significant in some
small and medium-sized commu-
nities, especially those near large
distribution centers.Yet due to the
highly aggregated nature of data in
the Freight Analysis Framework, the
proprietary nature of other sources
of freight data, and the cost associ-
ated with collecting site-specific
freight data, small and medium-
sized communities often exclude
truck trips in their travel demand
models.To overcome these limita-
tions, they assume truck trips as
a portion of the non-home-based
trips. However, inclusion of trucks
in travel demand models does not
provide the community the ability
to plan the roadway infrastructure
to account for actual truck demand.
The Freight Analysis Framework
version 3 database, developed and
maintained by FHWA, provides a
snapshot of freight volumes for
metropolitan areas across the
Nation using freight analysis zones.
However, some smaller communities,
despite having reasonable freight
activity, might not be included
as a freight analysis zone in the
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database if they do not have direct
access to the amount of freight
transport in their communities.

To assist transportation agen-
cies without local freight data at
their disposal, the University of
Alabama in Huntsville conducted
a study to build regional models
of truck trip generation.The study
built models of trip generation
using employment data by indus-
try from 74 metropolitan regions
(out of 381 in the United States)
and 123 freight analysis zones.

Michael Anderson, professor of
civil engineering at the University of
Alabama Huntsville says the goal was
to provide models that can be used
anywhere in the country. “We used
employment data by industry as the
explanatory variable in the models,”
he says. “We aggregated industry
employment data from the North
American Industry Classification
System to two-digit level and de-
veloped a truck production and
attraction model for each of 42 com-
modities at the two-digit aggregate
level” The two-digit level allows for
classification of the data by industry.

Transportation planners can in-
corporate the trip generation models
in a commodity-specific modeling
approach.That is, entering the
industry employment data for
the community into the uni-
versity’s model can produce an
estimate of the total volume of
freight expected to be imported
into and exported from the com-
munity. These values represent
the external-internal and internal-
external movement of trucks.
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University researchers tested the
models developed against statisti-
cal parameters to ensure accuracy.
They also examined the adequacy
of the models using standard statisti-
cal tests. All of the models passed
at a statistically significant level.

Although no model is perfect,
Anderson says, “We are spend-
ing the public’s money without
knowing all the data, so we have
to try our best to use the exist-
ing data most effectively”

For more information or to
access the models, contact Mike
Anderson at 256-824-5028
or andersmd@uah.edu.

Conclusion

Transportation planning in small
and medium-sized communities
requires creativity and willingness
to think outside the box to ac-
complish goals while saving money.
But when communities embrace
new and emerging tools, they

can increase public participation,
improve travel demand models,
and enhance transparency and ac-
curacy in the planning process.

“I continue to be impressed by
the diversity of innovative solu-
tions to these challenges presented
and the camaraderie of the par-
ticipants at our Tools of the Trade
conferences,” says Jerry Everett,
research director at the Center
for Transportation Research at the
University of Tennessee, Knoxville,
and chair of the TRB Committee on
Transportation Planning for Small
and Medium-Sized Communities.
“These are the characteristics that

Source: Taboe MPO and Crowdbrite.



Here, a commercial truck carries
piqued my interest in this group For more information, visit www freight across the New River

more than a decade ago and what .trbtoolsoftbetrade.org or contact Gorge Bridge in Fayetteville, WV.
I hope our committee will con- Elaine Murakami at 206-220-
tinue to foster to help small and 4460 or elaine.murakami@dot.gov.

medium-sized communities thrive.”

Elaine Murakami is a2 commu- Definition
nity planner with FHWA’s Office of
Planning in Washington, DC. She
has worked at FHWA for more than
20 years. Prior to joining FHWA, meets the needs o
Murakami worked at the Puget the present without
Sound Regional Council in Seattle, : ;
WA. Her work is focused on per-
sonal travel surveys, including using ability of future
the American Community Survey
for the Census Transportation _
Planning Products. Murakami has [AEIr own neeas
been influential in promoting in-
novations in conducting regional
household travel surveys, such
as using GPS and smartphones.
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Joe Zietsman, head of the Environ-
ment & Air Quality Division of the
Texas A&M Transportation Institute,

is shown here making a presentation ™=

e

on performance measures for sus-
tainability at the 2014 Tools of the
Trade conference in Burlington, VT.
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In bonor of AASHTO’s 100" anniversary, FHWA examines the bistoric

State-Federal collaboration during the interstate era.

This two-part series concludes bere.

In October 1939,
AASHO celebrated

its 25" anniversary
with a presentation
of certificates to 15
surviving founding
members. The nine

in attendance for this
photo were (seating
unknown): Robert
Platt Boyd, George P.
Coleman, Charles M.
Kerr, Charles P. Light,
J. E. Pennybacker,
Joseph Hyde Pratt,
Frank D. Rogers, Paul
D. Sargent, and Henry
G. Shirley.

An Evolvin

o Partnership

the American Association

of State Highway Officials
(AASHO) in December 1914.To
survive 100 years, any organiza-
tion must evolve in the context
of social, economic, technologi-
cal, and political changes. Before
the interstate era, AASHO evolved
through the rough start of the
Federal-Aid Highway Program in
1916, World War I, the Roaring ’20s,
the Depression and New Deal of the

State highway officials formed
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1930s, World War II, and the postwar
economic recovery and Baby Boom.
To read the first article in this
two-part celebration of AASHTO'’s
100™ anniversary, see “Celebrating
a Century of Cooperation” in the
September/October 2014 issue of
PUBLIC ROADS.To continue the story,
this second article details the evolu-
tion of AASHO and its successor, the
American Association of State High-
way and Transportation Officials
(AASHTO), as the premiere voice

of transportation officials around
the country.

The Interstate System

Historians usually tell the story

of the interstate system from a
Federal perspective, with emphasis
on the roles of Presidents Franklin D.
Roosevelt and Dwight D. Eisenhower,
Federal highway leaders, congressio-
nal action, and Federal reports such
as Toll Roads and Free Roads
(1939) and Interregional Highways
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(1944).The Federal perspective is
valid, but only if it includes AASHO/
AASHTO as partners throughout the
conception, launch, and construction
of the Dwight D. Eisenhower
National System of Interstate and
Defense Highways.

Construction of the interstate sys-
tem began in earnest after President
Eisenhower signed the Federal-Aid
Highway Act of 1956, but the history
of the system began in the 1930s.

State Highway
Planning Surveys

During the 1930s, proposals for
transcontinental superhighways
were common. The businessmen
and visionaries behind the proposals
usually saw them as toll roads with
adjacent excess right-of-way that
could be sold or rented for com-
mercial or residential purposes to
pay for the highway construction.
President Roosevelt favored such
schemes. In February 1938, he called
Chief Thomas H. MacDonald of the
Bureau of Public Roads (BPR) to
the White House and asked him
to study the feasibility of build-
ing a network of toll superhigh-
ways with excess right-of-way. The
President had drawn the routes
on the 1935 edition of the “United
States System of Highways” map.
MacDonald sent a report to the
President in April, explaining that
the superhighways on most of the
network would not carry enough
traffic for toll revenue to repay the
construction bonds.The report con-
cluded that superhighways were
needed mainly in congested met-

During the 1930s, visionary
proposals to build a single,
straight-as-an-arrow trans-
continental toll superhigh-
way, or networks of them,
were common, offering
transportation and jobs

at no cost to the Federal
Government. T. E. Steiner
of Wooster, OH, received
extensive publicity and
congressional interest in his
proposal for a Transconti-
nental Steam-Lined Super
Highway. The U.S. Depart-
ment of Transportation
Library has retained this
1938 brochure on the pro-
posal for “The Highway of
Tomorrow Made Possible
by the Ideal of Today.”

ropolitan areas and as
connectors linking neigh-
boring large cities. In ad-
dition, because of current
State and Federal laws,
the acquisition of right-
of-way for the superhigh-
ways, let alone excess
right-of-way, would be
a major challenge that could
best be met by establishing a
Federal authority to acquire land
not only for the superhighways
but for all Federal land needs.

The report, however, was
not made public. Instead, the
Federal-Aid Highway Act of
1938 called on BPR to report to
Congress on a similar concept.

By the time of the 1938 Act,
MacDonald and his top aide, Herbert

S. Fairbank, had fin-

ished analyzing the

data for the report

to Congress. The data
were a result of the
Hayden-Cartwright Act
of 1934, which had
authorized the State
highway agencies to

President Roosevelt
asked Chief Thomas
H. MacDonald, shown
here, of the Bureau of
Public Roads, to study
the feasibility of
building a network of
toll superhighways.
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use 1.5 percent of their Federal-aid
apportionment “for surveys, plans,
and engineering investigations of
projects for future construction. . . ”

The States and BPR had sought
this provision for a State-by-State
national survey on road condi-
tions. Included would be width,
type, design, adjacent uses, and
safety issues; traffic data, such as
classification of vehicles, origin
and destination data, and the cargo
and weight of commercial vehicles;
and financial and road use data.

In September 1935, Pennsylvania
initiated the first survey for State
highway planning. In the end, 46
States participated in the national
survey, employing an estimated
15,000 men at the height of the field
work, mostly from the relief roles
during the peak of the Depression.

Toll Roads and Free Roads

Based on analysis of the data from
the State surveys, BPR wrote 7o/l
Roads and Free Roads, which
President Roosevelt transmitted
to Congress on April 27, 1938.The
report, he wrote in the transmit-
tal letter, “emphasizes the need
[for] a special system of direct
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In this 1958 photograph, Executive
Secretary Alfred E. “Alf” Johnson
of AASHO (right) and Federal
Highway Administrator Bertram

D. Tallamy examine a map of the
interstate system.

interregional highways, with all
necessary connections through and
around cities, designed to meet the
requirements of the national de-
fense and the needs of a growing
peacetime traffic of longer range.”

In its first part, the report ex-
plained that the surveys revealed
that transcontinental and even long-
distance traffic was light. Traffic was
mainly local or regional. As a result,
most parts of the country could not
support the toll transcontinental
superhighways suggested by the
1938 Act.

That conclusion should have
ended the report that Congress had
requested, but to provide a posi-
tive conclusion, BPR added a sec-
ond part: A Master Plan for Free
Highway Development. It advocated
“a special, tentatively defined system
of direct interregional highways,
with all necessary connections
through and around cities.” Based
on the statewide highway planning
surveys and defense needs, the mas-
ter plan described a proposed inter-
regional highway system of about
26,700 miles (42,970 kilometers).

Interregional Highways

In 1941, President Roosevelt ap-
pointed a National Interregional
Highway Committee “to investigate
the need for a limited system of
national highways to improve the
facilities now available for interre-
gional transportation.” MacDonald,
who was now commissioner of

the Public Roads Administration

(formerly BPR), was chairman, and

Fairbank was secretary. Other active

members included the following:

* G. Donald Kennedy, vice chairman,
was Michigan’s State highway
commissioner and soon-to-be
AASHO president (1941-1942).
At the time, Kennedy was promot-
ing defense access plans that
would result in Detroit’s first
modern expressways.

e Charles H. Purcell was the State
highway engineer in California
(AASHO president, 1937-1938),
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chief engineer of the San Francisco-

Oakland Bay Bridge, and planner

of the State’s freeway system.

e Harland Bartholomew, famed city
planner from St. Louis, MO, was
an advocate of urban expressways
who would lay out freeway
networks in several cities, includ-
ing Washington, DC.

Three other members were from
outside the highway community and
played limited roles in the commit-
tee’s activities.

The committee essentially com-
pleted its work in October 1941 but
put its report aside after the bomb-
ing of Pearl Harbor on December 7,
1941, as the country’s focus shifted
to highways for defense.

During the war, the Public
Roads Administration worked with
AASHO, its member highway agen-
cies, and the Department of War to
establish and improve a strategic
network of highways and access
roads to military reservations and
defense industrial plants. In 1942,
AASHO published the Manual on
Uniform Traffic Control Devices
Jor Streets and Highways— War
Emergency Edition (MUTCD). It
included standards for traffic control
when cities in wartime blackout
prohibited all lights, including ve-
hicle headlights, to thwart potential
bombing attacks. (For more on the
MUTCD, see the first part of this
series in the September/October
2014 issue of PUBLIC ROADS.)

On July 13, 1943, President
Roosevelt approved legislation that
authorized Federal-aid funds for de-
fense needs and directed the Public
Roads Administration to work with

State highway officials to develop
highway plans for the postwar era.
The plans were to address the provi-
sion of jobs for homecoming soldiers
after the war to prevent a return
of Depression-era unemployment
levels. The legislation also asked the
commissioner of the Public Roads
Administration to report to Congress
within 6 months on “the need for
a system of express highways.” In
essence, Congress wanted the in-
terregional committee’s report.
President Roosevelt submit-
ted Interregional Highways to
Congress on January 12, 1944. He
said the report recommended “a
national system of rural and urban
highways . . . interconnecting the
principal geographic regions of
the country.” This “transcontinental
network of modern roads” would
help “meet the Nation’s highway
transportation needs” and, during
the country’s postwar readjustment
period, would absorb “a substan-
tial share of the manpower and
industrial capacity then available.”
The Federal-Aid Highway Act of
1944, which President Roosevelt
approved on December 20, autho-
rized Federal-aid highway funds
for the postwar period. In addition,
section 7 called for designation
of a National System of Interstate
Highways not exceeding 40,000
miles (64,374 kilometers) “to con-
nect by routes, as direct as practica-
ble, the principal metropolitan areas,
cities, and industrial centers, to serve
the national defense, and to con-
nect at suitable border points with
routes of continental importance
in the Dominion of Canada and the
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Republic of Mexico.” The routes
were to be “selected by joint action
of the State highway departments.”
The 1944 Act did not authorize
special funds for the new system,
which was eligible for improvement
with Federal-aid highway funds.
The Federal-State matching ratio
would be the same as for other
systems: 50/50. Nevertheless, in
section 7, Congress set the inter-
state highway program in motion.

First Steps Launch the
Interstate Program

In February 1945, the Public Roads
Administration asked each State
highway agency to recommend
routes for inclusion in the interstate
system. Designation procedures had
been formulated in cooperation
with AASHO'’s Subcommittee on
Legislation and Administrative Policy.
Simultaneously, the Public Roads
Administration worked with
AASHO’s Committee on Planning
and Design Policies to develop stan-
dards for the location and design
of interstate highways. AASHO ad-
opted the design standards on
August 1, 1945.
The standards included the
following:
e A 20-year design period
e Full control of access where State
law permitted it or, where not
permitted, frontage roads for
property service
e Grade separation of crossroads and
railroad crossings except where
traffic was so low that construc-
tion of a separation structure was
not economically justified
* Two-lane sections on lightly
traveled rural segments
On August 2, 1947, the Public
Roads Administration and its parent
Federal Works Agency announced
designation of 37,681 miles (60,641
kilometers) of the Nation’s prin-

President Dwight D. Eisenhower’s
leaders for the interstate high-
way program were Secretary of
Commerce Sinclair Weeks (left),
whose Department included BPR;
the first Senate-confirmed Federal
Highway Administrator, Bertram
D. Tallamy of New York (center);
and the first appointed Federal
Highway Administrator, John A.
Volpe of Massachusetts.

cipal highways, including 2,882
miles (4,638 kilometers) carrying
the main lines through cities. The
routes were assigned neither names
nor numbers; they were simply
black lines on a map.The Public
Roads Administration reserved the
remaining miles for urban circum-
ferential and distributing routes,
with the intention of working with
State highway, county, and city of-
ficials to plan urban segments.

Alfred E. “Alf” Johnson

‘When Hal H. Hale, an engineer
from Tennessee, resigned at the end
of 1954 as executive secretary of
AASHO, the association established
a committee, consisting of John A.
Volpe of Massachusetts, Bertram
D.Tallamy of New York, and Rex
M. Whitton of Missouri (all future
Federal Highway Administrators), to
select the next executive secretary.
They chose Alfred E. “Alf” Johnson,
AASHO’s president at the time,
who was then endorsed unani-
mously by AASHO’s membership.
Johnson would help launch and
sustain the interstate era through its
most active period before his retire-
ment at the end of 1972. (AASHO
changed Johnson'’s title to execu-
tive director in 1966.) An Arkansas
native, Johnson had worked his
way up through the State Highway
Department, starting as rodman
and instrument man in 1927 and
becoming chief engineer in 1947.
During that period, he met
Francis C.“Frank” Turner, who moved
to Little Rock in 1933 as a BPR area
engineer. Their friendship would
prove instrumental at the start of

the interstate era, especially after
Turner became Federal Highway
Administrator (1969-1972).

In 1954, Johnson was AASHO’s
president when President Eisenhower
unveiled his Grand Plan for the
Nation’s highways at the Governors’
Conference in July. (Due to a death
in the family, Eisenhower could
not attend; Vice President Richard
M. Nixon delivered the speech.)
The Grand Plan involved creating
“a properly articulated system” to
meet transcontinental, intercity,
farm-to-market, and urban highway
needs. Each level of government
would improve its own highways.
The President also supported the
existing Federal-State partnership
that ensured the most efficient
level of government would be
the manager of its own area.

In addition, the Grand Plan in-
cluded “a program initiated by the
Federal Government, with State
cooperation, for the planning and
construction of a modern State
highway system . ..to construct
new, or modernize existing high-
ways.” That was as close as President
Eisenhower came to mentioning the
interstate system in announcing the
Grand Plan.These highways would
be financed on a “self-liquidating”
basis through tolls or an increase
in the existing Federal gas tax.

In November, Johnson delivered
his address as outgoing president
during AASHO’s annual meeting.
Based on the President’s proposal,
Johnson said that an expanded high-
way program, focused on a “nation-
wide ultramodern interstate system,”’
was a “certainty” He believed the
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program should be carried out
through the traditional Federal-State
partnership that “has proved its
worth and efficiency over the years.”
Johnson left his AASHO presi-
dency with these words: “Without
doubt the opportunity we have
been awaiting is upon us, and as
soon as it is, let us be ready, let us
have vision, let us be equal to the
task, let us do the job with distinc-
tion and honor and above all let us
design and build [adequately] for the
future. Think big, have confidence,
and start your planning for this
program from this very moment.”

Launching the
Interstate Program

Johnson was already working on
the new program. Commissioner
of Public Roads Francis V. du Pont
of BPR, as the agency was again
named, and the President’s top aide,
former New Hampshire Governor
Sherman Adams, had appointed
Johnson, still AASHO'’s president,
to an advisory committee that
included several State highway of-
ficials. They prepared a proposal
for du Pont based on the concepts
in Interregional Highways.

Adams also asked Johnson to
work with the Governors. When
Vice President Nixon delivered the
President’s Grand Plan speech, the
Governors were about to approve
their annual resolution calling for
the Federal Government to devolve
most of the Federal-aid highway pro-
gram to the States. The White House
called on several friendly Governors,
as well as Johnson, to persuade the
Governors to drop their resolution
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and cooperate with the President.
Reluctantly, the Governors did so.

President Eisenhower asked
retired General Lucius D. Clay to
head a committee to develop a pro-
gram to realize the Grand Plan.The
Clay Committee did not include a
highway builder, but Frank Turner
provided expertise and access to
BPR’s data. Johnson, a special advisor
to the Clay Committee, was disap-
pointed when General Clay rejected
the drafting committee’s idea of
financing the new program with
revenue from highway user taxes.

In A 10-Year National Highway
Program, the committee called for a
$27 billion interstate system program
to be financed by a Federal corpora-
tion that would issue construction
bonds, with the debt backed by the
existing 2-cent Federal excise tax on
gasoline. The 90-percent Federal share
left the States to pay about the same
dollar amount as needed to match
the token amount of interstate funds
under the Federal-Aid Highway Act of
1954 at a 60/40 matching share.

On February 22, 1955, President
Eisenhower sent the plan to
Congress, where it immediately ran
into objections focused on financing.

Francis C. “Frank” Turner, shown

in his office, retired as Federal
Highway Administrator in 1972. His
long friendship with Alfred E. “Alf"
Johnson, who became AASHO's
executive secretary, smoothed coor-
dination between the two organi-
zations during the interstate era.

Alfred E. “Alf” Johnson of Arkansas
(left) served as president of
AASHO in 1954 before becoming
its executive secretary in 1955 (the
title was changed to executive
director in 1966). In 1959, Rex M.
Whitton, chief engineer, Missouri
State Highway Department, and

a future Federal Highway Admin-
istrator (1961-1966), presented
AASHO'’s Thomas H. MacDonald
Award to Johnson for outstanding
achievement.

Critics argued that the plan tied up
the gas tax for 32 years and would
pay $12 billion, not to build roads,
but to repay bondholders. All financ-
ing plans, including one based on
increased highway user taxes, were
defeated at the end of the session in
July. The truckers, oil companies, and
other highway interests wanted the
interstate system but did not want
to pay additional taxes to build it.

In Mandate for Change, 1953~
1956: The White House Years,
Eisenhower wrote that his aides
suggested he call a special session
on the issue. ““Well, I said, some-
what ruefully, ‘the special session
might be necessary—but calling it
could be at the cost of the sanity
of one man named Eisenhower.”

Following defeat of the bill, the
White House, BPR, and highway inter-
ests, including Johnson, searched for
an acceptable financing mechanism.
AASHO met with Sherman Adams;
Secretary of Commerce Sinclair
Weeks; Senator Albert Gore, Sr. (D-TN),
chairman of the Subcommittee on
Roads; and Representative George H.
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In front of a building located at
the site of the Idaho road test, the
engineering crew posed before
preparing for a day’s work con-
structing the site.

Fallon (D-MD), Gore’s House counter-
part who had prepared the failed
House bill linking the interstate sys-
tem to highway user tax revenue.

In September 1955, BPR released
General Location of National
System of Interstate Highways,
known as the Yellow Book because
of the color of its cover.The Yellow
Book contained the August 1947
map of the interstate system plus
maps showing the designated inter-
state mileage in major cities. It
helped solidify support for the inter-
state system among urban Members
of Congress.

By the time Congress returned
in 1956, the interests had coalesced
in support of a linkage between
highway user tax revenue and the
expanded program. Chairman Fallon
released a new version of his 1955
bill while Representative Hale Boggs
(D-LA) of the House Ways and Means
Committee developed the Highway
Revenue Act of 1956, which created
a Highway Trust Fund in the gen-
eral Treasury. Congress completed
work on the combined bill quickly.

On June 29, President Eisenhower
signed the Federal-Aid Highway Act of
1956 without fanfare or even a photo-
graph, as he was recovering from sur-
gery at the Walter Reed Army Medical
Center at the time. Alf Johnson, on
behalf of AASHO, was among those
who received a pen used in the
signing. The pen remains on display
in AASHTO’s offices, along with pens
used to sign other legislation.

Federal Highway
Administrator

Given the importance of the new
program, the Eisenhower Administra-
tion decided that the head of BPR
should be a presidential appointee
and confirmed by the Senate. As
Secretary of Commerce Sinclair
Weeks explained, the prestige of a
presidential appointment would help
the new leader “in dealing with the
State officials expected to take part
in the administration of a highway
program of the magnitude and char-
acter entrusted to this department.”

Congress approved the legislation
establishing the position of Federal
Highway Administrator, and President

Eisenhower signed it on August 3, 1956.

On October 12, the White House
announced that the President had
selected Bertram D.Tallamy of New
York for the new post. He had
served as New York’s Superintendent
of Public Works (appointed in 1948),
the position he held when he be-
came AASHO’s president (1951-
1952). However, he was best known
as the driving force behind the New
York State Thruway. Tallamy’s selec-
tion was widely applauded, but he
was not available immediately be-
cause of commitments in New York.

The President appointed John
A.Volpe of Massachusetts as in-
terim administrator, a temporary
position that would not require
Senate confirmation. Volpe, who
had been Commissioner of Public
Works in Massachusetts for 4 years,
had planned to return to his Volpe
Construction Company, but de-
ferred his return at the President’s
request. On October 22, he took the
oath of office at the White House.
He served until February 5, 1957,
when Secretary Weeks adminis-
tered the oath of office to Tallamy.

Design Standards

Even before enactment of the 1956
Act, BPR had been working with
AASHO'’s Special Committee on
Administrative Design Policies to
update the 1945 interstate design
standards. America’s Highways
1776-1976 described the major
items in the new minimum stan-
dards: “Control of access through-
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out the system; design adequacy
for projected 1975 traffic—later
changed (in the Federal-Aid Highway
Amendments Act of 1963) to a 20-
year minimum design period from
the date of project approval; 12-foot
[3.6-meter] travel lane width; 10-
foot [3.0-meter] minimum shoulder
width; elimination of railroad grade
crossings; elimination of highway
at-grade intersections; design speeds
of 50, 60, and 70 miles (80, 97, and
113 kilometers) per hour respec-
tively for mountainous, rolling, or
flat terrain conditions; curvatures
and gradients consistent with design
speeds; separated traffic lanes with
variable median widths on a right-of-
way adequate in width to accommo-
date these standards; and minimum
widths for highway bridges.”

AASHO adopted the new geomet-
ric design standards on July 12, 1956,
and BPR adopted them on July 17.

AASHO Road Test

Early in the century, highway officials
had searched for ways to improve
road surfaces. In 1918, BPR under-
took a road test on the Agriculture
Department’s experimental farm in
Arlington, VA, to measure the impact
of varying loads on concrete, brick,
and bituminous slabs, laid on a circu-
lar track. Several road tests followed
with varying sponsors over the years.
After World War II, AASHO pursued
new systematic experiments assess-
ing the service life of highway pave-
ments. In 1949, an AASHO special
committee that included Alf Johnson
and the Public Roads Administration’s
Fairbank, established procedures
for initiating and overseeing road
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tests. The road tests were to be
jointly financed by multiple State
highway agencies and were to pro-
vide data to develop longer lasting
pavements for increased traffic.

The first of these road tests
took place in 1950 and 1951 on a
stretch of U.S. 301 in LaPlata, MD,
to measure the impact of round-
the-clock traffic on concrete pave-
ments. The Highway Research Board
administered this road test, which
was financed by Maryland and 10
other eastern States, the District of
Columbia, BPR, truck manufacturers,
and the Highway Research Board.

In 1951, the Western Association of
State Highway Officials, a division of
AASHO, launched a road test to estab-
lish load limits for asphalt pavements.
Eleven western States joined with
BPR and the Highway Research Board
for the test on two four-lane loops
built in Malad, ID.The test, which
ended in 1954, revealed information
about the stresses on flexible pave-
ments under varying truck loadings.

The Mississippi Valley Conference
of State Highway Departments
was considering a third test until
AASHO concluded that an expanded
test was needed, this time with
varied cross sections including as-
phalt and concrete pavements, a
wide range of axle loads, and load
impacts on bridges.The test site
in Ottawa, IL, was financed by a

At AASHO'’s request, State highway
agencies each submitted a pro-
posed shield for the new interstate
system. Shown here are two of the
proposals that were not adopted.
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joint fund of the 48 States, BPR,
and others. It consisted of 7 miles
(11.3 kilometers) of two-lane pave-
ments in the form of six loops and
a straight segment, half concrete,
half asphalt. (The straight portion,
built with Federal-aid funds, became
part of I-80.) The 8306 test sections
employed a wide range of surface,
base, and subbase thicknesses, and
included 16 short-span bridges.

The Highway Research Board
administered the expanded
AASHO road test in Illinois, and
the Department of Defense pro-
vided vehicles and drivers. Traffic
began rolling on October 15, 1958,
and ended November 30, 1960.

The test data established the rela-
tionships for structural designs based
on expected loadings over the life
of a pavement. Although the bridge
findings were consistent with predic-
tions, the AASHO road test provided
the foundation for analytical evalua-
tion of stresses and deflections from
moving vehicles. It also set the stage
for such similarly comprehensive

This transverse profilometer

was used at 2-week intervals to
measure changes in the pavement
surface at the AASHO road test
site in lllinois.

technical studies as the Long-Term
Pavement Performance program be-
gun in 1987 as part of the Strategic
Highway Research Program.

The AASHO road test in Illinois was
a landmark in highway and bridge
design that has never been equaled.

Interstate Numbers

And Signs

When BPR designated the rural inter-
states in 1947 and the urban seg-
ments in 1955, the routes appeared
as black lines on maps.The bureau
did not assign numbers to them. For
numbering and marking the interstate
system, the agency turned to AASHO.

In reply to a request from Alf
Johnson, State highway officials sub-
mitted more than 100 designs for the
interstate shield. The AASHO Route-
Numbering Subcommittee selected
the four best designs and posted the
signs along a paved county road in
Illinois when State highway officials
were visiting the AASHO road test.
The officials saw the markers by day
and night and in sunshine and rain.
The chosen design combined
Missouri’s and Texas’s designs.

In August 1957, AASHO and BPR
decided to adapt the U.S. numbering
plan, which AASHO had approved
in November 1926, for the inter-
state system, but in mirror image.
Where the lowest odd-numbered
U.S. route was on the east coast
(U.S. 1), the lowest odd-numbered

INEW HAMPSHIRE)

INTERSTATE
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interstate route would be on the
west coast (I-5). Similarly, the
lowest even-numbered U.S. route
was along the Canadian border
(U.S. 2), but the lowest numbered
transcontinental interstate route
was to be in the South (I-10).The
committee applied interstate num-
bers within the resulting grid.

On August 29, Johnson submitted
the plans to Administrator Tallamy,
along with a “Numerology Map,” a
purpose and policy statement for the
numbering, and a photograph of the
approved shield. In early September;,
Tallamy approved AASHO’s proposals.

One remaining issue was the
color of the guide signs along the
interstate routes. Tallamy preferred
blue, the color of the signs on the
New York State Thruway. Other of-
ficials preferred green.To resolve
the issue, BPR and AASHO staged a
2-week test on an unopened section
of the Capital Beltway near Greenbelt,
MD. Signs were erected in blue,
green, and black, some reflectorized,
directing motorists to “Metropolis”
and “Utopia.”

Hundreds of test motorists com-
mented on the color, shape, and
words on the signs. The results were
decisive, with 58 percent picking
the green background. Results in
hand, Tallamy approved the white-
on-green design in January 1958.

The following month, AASHO
released the first Manual for
Signing and Pavement Marking of
the National System of Interstate
and Defense Highways.The manual
focused on guidance rather than
regulation or warning signs. It in-
troduced the green sign with white
wording and the interstate shield.

AASHO Adds a “T”

On March 2, 1966, President Lyndon
B. Johnson asked Congress for a
Department of Transportation that
could coordinate transportation
modes. Following congressional ap-
proval, President Johnson signed the
Department of Transportation Act of
1966 on October 15.The department
and the new Federal Highway Admin-
istration (FHWA), which was created
by the Act, began operations on April
1, 1967.The new Secretary of Trans-
portation, Alan S. Boyd, and his imme-
diate successors, former Administrator
Volpe and oil executive Claude S.
Brinegar, encouraged the States to
create similar departments.

lowa Director of Highways Joseph
R. Coupal, Jr., was on the AASHO
special committee that recom-
mended transforming the associa-
tion into AASHTO. On September
30, 1974, he became Deputy Fed-
eral Highway Administrator.

In 1967, New Jersey became the
first State to establish a department of
transportation. By 1973, 20 States and
Puerto Rico had established depart-
ments consolidating separate modal
agencies under a unified leadership.

In November 1972, AASHO estab-
lished a special committee to consid-
er a broader mandate. As a member
of the committee, lowa Director of
Highways Joseph R. Coupal, Jr., told
the annual meeting, “It is imperative
that future planning for States and
the Nation include the study and ap-
propriate utilization of all modes of
transportation.” He also recommend-
ed that States help “develop new
and more efficient systems [that]
will reduce pollution and lower the
consumption of our energy supply.”

On November 13, 1973,AASHO’s
Policy Committee ap-
proved a new name
for the organiza-
tion, the American
Association of
State Highway
and Transportation
Officials, known as
AASHTO, and a broad-
ened mission and membership to
include all forms of transportation.

The Post-Interstate Era

The longstanding partnership of
AASHO/AASHTO and FHWA built
the interstate system during years
of achievement and controversy.
For more information, see articles
in the archives of PUBLIC ROADS
at www.thwa.dot.gov/publications
/publicroads/past.cfm (such as
September/October 2000, March/
April 2006, May/June 2006, and
July/August 2013).

The Surface Transportation and
Uniform Relocation Assistance
Act of 1987 (STURAA) was widely
perceived as the final bill of the
interstate era. It authorized $17
billion to finish the interstate sys-
tem. When STURAA became law
on April 2,1987,97.5 percent of
the system was open to traffic:
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41,759 miles (67,205 kilometers)
of the 42,797 designated inter-
state miles (68,875 kilometers).

By then, AASHTO had established
the 2020 Consensus Transportation
Program in February 1987, head-
ed by Director Charles L. Miller
of the Arizona Department of
Transportation, to consider the
post-interstate era. The goal was to
identity a strategy that would en-
able public and private interests
to commit to a redirected program
that would meet national transpor-
tation needs while clarifying the
roles of Federal, State, and local
agencies well into the 21* century.

AASHTO’s efforts led to the estab-
lishment of a diverse Transportation
Alternatives Group to analyze
information gathered during the
2020 program and identify alterna-
tive national transportation strat-
egies for the future. Thomas W.
Bradshaw, Jr., former secretary of
the North Carolina Department of
Transportation, chaired the group.

In September 1988, AASHTO’s
The Bottom Line: A Summary of
Surface Transportation Investment
Requirements 1988-2020 docu-
mented the need for increased and
continuing investment in surface
transportation. New Transportation
Concepts for a New Century, pub-
lished in December 1988 (and a
modified final edition in October
1989), covered the full range of
transportation modes. This broad
perspective was essential, as the
report explained: “It is AASHTO’s
belief that each transportation sys-
tem, each mode, must become more
and more efficient for the Nation
to reach its competitiveness goals.”
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On March 8, 1990,
President George H.
W. Bush and Secre-
tary of Transportation
Samuel K. Skinner
unveiled a new na-
tional transportation
policy for the post-
interstate era. Many
of its ideas began
with AASHTO's 2020
initiative.

to “renew its commit-
ment to a strong trans-
portation program in
support of the Nation’s

New Transportation Concepts
urged the Nation to commit funds
to sustain and enhance highways
and public transportation. In addi-
tion, the publication recommended a
two-pronged approach of categorical
and flexible programs.The categori-
cal programs “would include a new
National Highway System consisting
of the Interstate Highway System
and a portion of the redefined
Principal Arterial System, and major
transit systems.” The flexible program
involved funds to help State and
local officials address “such national
issues as urban mobility, suburban
congestion, rural access, and links
between transportation modes.”

After New Transportation
Concepts, the focus shifted to the
Transportation Alternatives Group,
which released its recommenda-
tions in January 1990. Flexibility was
the key.The group supported the
National Highway System concept,
but beyond the routes of national in-
terest, the group recommended that
the program should include substan-
tial simplification and increased flex-
ibility and discretion to enable State,
regional, and local governments “to
more effectively meet specific urban,
suburban, and rural transportation
needs.” Safety, as well as bridge re-
placement and rehabilitation, should
remain priorities. The Transportation
Alternatives Group also endorsed
measures to increase system pro-
ductivity through traffic operations,
incident management, and surveil-
lance and control techniques.

With regard to funding, the
Transportation Alternatives Group
called for the Federal Government
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economic health and

prosperity.” It supported continua-
tion of the Highway Trust Fund, but
in one of the group’s more difficult
decisions, it recommended that
Federal-aid highway funds should
continue to be allocated to the
States, thereby rejecting calls from
cities for direct allocation of funds.

Now it was up to the Bush Admin-
istration and Congress to create legis-
lation for the post-interstate era.

National
Transportation Policy
In 1989, President George H.W. Bush
appointed Samuel Skinner to be the
Nation’s 10" Secretary of Transporta-
tion. Skinner had been chairman of
the Regional Transportation Authority
of Northeastern Illinois, a mass trans-
portation district, where he devel-
oped a well-received long-range plan
for the region’s transportation needs.
In 1989, Secretary Skinner initi-
ated a plan to develop a National
Transportation Policy, including
transportation needs through the
year 2050.To head the initiative,
he chose Deputy Secretary Elaine
L. Chao, who had been Deputy
Administrator of the Maritime
Administration and chairwoman of
the Federal Maritime Commission
under President Ronald Reagan,
and Federal Highway Administrator
Thomas D. Larson. Dr. Larson had
helped create the Pennsylvania
Department of Transportation in
1970 and served as Pennsylvania’s
Secretary of Transportation for 8
years. Also, Larson had been active
in AASHTO and the Transportation
Research Board, serving as presi-
dent of AASHTO in 1986.

On March 8, 1990, President
Bush and Secretary Skinner released
Moving America: New Directions,
New Opportunities during a cer-
emony in the Old Executive Office
Building. Bush called on the private
sector to join Federal, State, and lo-
cal officials in the effort to improve
transportation: “Such a partnership
has already built a transportation
system that is the envy of the world.
And if we work together in this joint
venture, America can continue to be
the world leader in transportation.”

The emphasis of Moving America
was on preserving infrastructure,
managing it better, providing a
level playing field for transporta-
tion choices, enhancing operation
through management systems and
operational and technological ad-
vances, implementing transportation
demand management, increasing
private sector involvement in financ-
ing, providing intermodal and rural
connections, and ensuring new ca-
pacity for transportation systems.

Although the report did not
comment on the National Highway
System, one of its strategies was
to focus on systems and proj-
ects of national significance.

In many ways, Moving America
was consistent with AASHTO’s 2020
initiative. However, the most con-
troversial element of the National
Transportation Policy was that it
proposed shifting some costs to
State and local governments. As
AASHTO’s then President Kermit
Justice of Delaware pointed out,
“The road to a sound transporta-
tion future cannot be paved with
good intentions. It will also take
dollars.” Congress considered the
AASHTO, Bush Administration, and
other proposals for the shape of the
post-interstate era. The result was the
Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA). ISTEA
called on FHWA to work with the
States to identify principal arterials
for the National Highway System,
subject to congressional approval.

The legislation also continued
interstate funding through fis-
cal year 19906, largely because of
commitments in STURAA to the
Central Artery/Tunnel Project in
Boston, MA. In addition, the leg-
islation strengthened the metro-
politan transportation planning
process to give increased author-
ity to local officials for developing
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the best mix of projects to meet
their transportation needs.
President Bush signed ISTEA
on December 18, 1991, in
Tarrant County, TX, on a State
Highway 360 construction site
not far from Dallas/Fort Worth
International Airport. He told the
crowd, “The future of American
transportation begins today.”
After the ceremony, President
Bush headed to a nearby hotel
to address a special meeting of
AASHTO. He urged AASHTO to
join with the Department of
Transportation in “making sure
this money gets to its destination
swiftly, gets used wisely, and helps
Americans build the foundations
for the next American century.”
ISTEA, with many of its concepts
emerging from AASHTO'’s post-
interstate reviews, was landmark
legislation that provided the struc-
ture of the Federal-aid highway, tran-
sit, and safety programs through the
next several reauthorization cycles.
(See “Creating a Landmark” in the
November/December 2001 issue of
PUBLIC ROADS for a more detailed
account of the history of ISTEA.)

One Hundred Years

Of Service

In addressing AASHTO, President
Bush was speaking to an organi-
zation that worked closely with
FHWA to give the American people
a superior, flexible transportation

An Equal Balance

For AASHO's 50™ anniversary in 1964, Federal Highway Administrator Rex M. Whitton

(1961-1966), former chief engineer of the Missouri State Highway Commission, wrote: “As
a State highway department chief engineer, | fretted more than once about what seemed a
slow moving and obstinate Bureau of Public Roads. And as Federal Highway Administrator,

I have fretted more than once about what seemed a hasty and stubborn State highway
department. . . . Perhaps this is as good evidence as any that the Federal-State partnership
is in good balance and both parties are doing their best to work together.”

network. Its predecessor, AASHO,
had helped BPR build the first in-
terstate system—a paved, mostly
two-lane U.S. highway network.
AASHO and its successor, AASHTO,
had helped complete the sec-
ond interstate system in the form
of the Dwight D. Eisenhower
National System of Interstate and
Defense Highways. Now, it helped
shape the post-interstate era.
More than two decades af-
ter President Bush signed ISTEA
on a cold, rainy day in Texas,
AASHTO continues to work with
the State transportation depart-
ments, the U.S. Department of
Transportation, and the broader
transportation community to, as
President Bush put it, create new
ways of moving America forward.
One hundred years ago, AASHO
helped create the Federal-State
partnership that gave the country
a highway network that sustains
economic development, supports
national defense, and is so much a
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part of the daily lives of U.S. citizens
that most people take it for granted.
In the 21* century, AASHTO con-
tinues to work with its partners
to ensure that the U.S. transporta-
tion network can meet the new
challenges of a changing world.
What has not changed during
AASHTO?s first 100 years is its com-
mitment to partnership, the strength
of its leadership, and the important
role it plays within the transporta-
tion community and on Capitol Hill.

Richard F. Weingroff is the infor-
mation liaison specialist in FHWA'’s
Office of Infrastructure. After gradu-
ating from the University of Maryland
with a bachelor’s degree in English
and completing 4 years in the
U.S.Air Force, he joined FHWA in
September 1973.As FHWA'’s self-
appointed “unofficial historian,” he
also oversees FHWA'’s “Highway
History” Web site at www.thwa.dot
.gov/infrastructure/history.cfm.

For more information, contact
Richard Weingroff at 202-366-
48506 or richard.weingroff@dot.gov.

On June 21, 1991, President
George H. W. Bush addressed
AASHTO officials regarding the
need for reauthorization legisla-
tion for the post-interstate era.
“No transportation partnership,”
he said, “has endured so long or
accomplished as much as the one
between the Federal Government
and AASHTO.” (L-R): Secretary of
Transportation Samuel K. Skinner,
AASHTO President Hal Rives (Com-
missioner, Georgia Department of
Transportation), President Bush,
Executive Director Ray Chamber-
lain of the Colorado Department
of Transportation, and AASHTO Ex-
ecutive Director Francis B. Francois.
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Bracing for
Hard Times Ahead

Ithough strategies for adapt-
Aing to weather-related natural
hazards should be nothing
new to transportation officials, the
increasingly alarming information
connected to climate change calls for
a heightened level of urgency. Rising
sea levels and air temperatures
are among the disturbing trends.
The rate of change is expected
to increase in the coming decades. In
2014, the National Climate Assessment
projected that sea levels will rise as

(Above) A storm surge during Hur-
ricane Dennis in 2005 overtopped
U.S. 98 near Destin, halfway be-
tween Pensacola and Panama City
on Florida’s panhandle on the Gulf
of Mexico. Photo: FDOT.
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much as 4 feet (1.2 meters) by 2100.
Temperatures could rise by 4 degrees
Fahrenheit (°F) (2.2 degrees Celsius,
°C) in the next few decades and 10 °F
(5.5 °C) by the end of the century,
depending on emissions of greenhouse
gases. The frequency of the strongest
hurricanes is expected to increase
by the end of the century as well.
The transportation system and
its individual assets already are
designed to withstand a range of
environmental conditions, including
extreme weather events. However,
climate change adds stressors, such
as more frequent and severe storms,
that are not fully addressed in cur-
rent planning and design processes.
Impacts resulting from climate
change and extreme weather threat-

by Robert Kafalenos, Robert Hyman,

Rebecca Lupes, and Brian Beucler

What is FHWA doing to
prepare the country’s
transportation system for
climate change? Here are
tools for assessing and
improving the Nation’s
readiness and resilience.

en the considerable Federal, State,
and local investments in transporta-
tion infrastructure. They also jeopar-
dize the transportation community’s
shared goals of improved safety, sys-
tem reliability, and asset management.
As Mike Culp, leader of the
Sustainable Transport and Climate
Change Team at the Federal Highway
Administration (FHWA), notes, “The
only way we can preserve the state
of good repair of our transportation
system is to plan for future climate
and incorporate certain types of
designs or treatments that will help
protect the system in the future”
Because of the myriad chal-
lenges arising from climate change,
FHWA has been studying the im-
pacts on transportation for more
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than a decade.As a result, FHWA is
spearheading a number of activities
to help its partners—State depart-
ments of transportation (DOTSs) and
metropolitan planning organizations
(MPOs)—assess their vulnerabilities
and develop policies and strategies
to address climate change and ex-
treme weather events by building a
more resilient transportation system.
Efforts include developing tools
to support activities at the systems
level, such as regional and statewide
planning and asset management
to promote resiliency. The goal is
for the transportation network to
meet current and future environ-
mental conditions by taking into
account climate change risks in all
relevant transportation decisions.
Other tools support project-level
activities, including environmental
reviews, preliminary engineering,
design, construction, operations
and maintenance, and rehabilita-
tion and reconstruction activities.
To date, various initiatives are
underway, including two key efforts:
a U.S. Department of Transportation
(USDOT) Gulf Coast Study and
pilot studies of climate resiliency.
The latter resulted in the develop-
ment of a framework for assessing
vulnerability to climate change.

The Gulf Coast Study

The first phase of the Gulf Coast
Study, completed in 2008 and man-
aged by FHWA in partnership with
the U.S. Geological Survey, sought to
identify potential vulnerabilities across
the coastal region from Houston, TX,
to Mobile,AL.The second phase in-
cludes development of adaptation
options for key, vulnerable transporta-
tion facilities in the region.

The project consists of four main
tasks: (1) identification of transporta-
tion infrastructure considered criti-
cal to Mobile, (2) development of
information on climate projections
necessary to inform transportation
decisionmaking at the engineering
and operations levels, (3) analysis
of vulnerability across the range
of critical assets for each trans-
portation mode represented, and

These workers are viewing hurri-
cane damage along Route 35 in New
Jersey, one of the States selected by
FHWA for a pilot study on the vulner-
ability of the transportation system.
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The Effects of Climate Change

Climate change impacts of concern include rising sea levels, which can affect broad areas
and make it difficult to maintain roads and highways. Low-lying and subsiding areas along
portions of the Gulf and Atlantic coasts are particularly vulnerable to future sea level rise.

In general, concerns include the following:
e Potentially heavier rainfall events

e Stronger hurricanes and the resulting flooding and storm surge and wave impacts,
which can damage roadways and bridges and disrupt traffic

o Sea level rise, which can magnify the impacts of other coastal issues, including north-
easters on the east coast, hurricanes on the east and gulf coasts, and king tides (the

highest tides of the year) on the west coast

e More frequent heat waves and higher summer temperatures, which can stress materi-

als and cause pavement buckling

(4) engineering analysis and develop-
ment of adaptation options for 11
assets or transportation functions.

Pilot Studies of Resiliency

In addition to the Gulf Coast Study,
FHWA has sponsored two rounds of
pilot studies that helped the agency
develop a framework for the as-
sessment of risk and vulnerability
to climate change.The first set of
five pilot projects was conducted in
2010 and 2011 by the Metropolitan
Transportation Commission in

San Francisco, CA, in conjunction
with the Bay Area Conservation

and Development Commission;

the OahuMPO in Hawaii; the New
Jersey DOT, together with three
New Jersey MPOs; the Virginia

DOT; and the Washington State
DOT. FHWA used the results of

the pilots and other work to de-
velop a Climate Change & Extreme

Weatber Vulnerability Assessment
Framework (FHWA-HEP-13-005).
Although FHWA learned a great
deal from the five pilot projects,
the following additional needs
emerged: paying greater atten-
tion to inland areas and moving
beyond vulnerability to focus on
solutions.To address these needs,
FHWA selected 19 additional pilots
from a large pool of submissions
in 2013.The pilots are scheduled
to be completed by early 2015.
Many of the pilots are focused
on adaptation, from both program-
matic and engineering standpoints.
The projects span a range of impacts
and cover a broad geographic area.
The work of the pilot projects will
help further the state of practice
in the emerging area of resilience
to climate change. After the 19 pi-
lot reports are completed, links to
them will be available on the FHWA

* 2014
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Climate Change Adaptation site at
www.thwa.dot.gov/environment
/climate_change/adaptation.

Tools and Guides

The second phase of the Gulf Coast
effort and the five initial pilot projects
led to the development of a suite of
practical tools to help transportation
organizations conduct assessments of
vulnerability and develop adaptation
strategies. Each of the tools, guides,
and procedures is designed to sim-
plify the analysis process.

The first of these tools is an as-
sessment framework that outlines
an overall analytical process.The
framework largely draws from the
experiences gathered from the five
pilot projects that FHWA sponsored
in 2010 and 2011. It also draws ex-
amples from USDOT’s Gulf Coast
Study and work by other agencies
around the country.

The other tools and procedures
facilitate additional tasks, such as
identifying critical assets and their
sensitivity to climate effects, collect-
ing climate information relevant to
coastal and inland areas, evaluating
and ranking vulnerabilities, assess-
ing project-level vulnerabilities, and
developing adaptation options.

of concern

Assessment Framework
The Climate Change & Extreme
Weather Vulnerability Assessment
Framework is a guide for trans-
portation agencies interested in

Source: FHWA.

IDENTIFY KEY CLIMATE
VARIABLES
e Climate impacts

e Sensitive assets &
thresholds for impacts

e Incorporate into Asset Management

¢ Integrate into Emergency & Risk
Management

e Contribute to Long-Range
Transportation Plan

e Assist in Project Prioritization

Climate Change and Extreme Weather
Vulnerability Assessment Framework

DEFINE SCOPE

ARTICULATE OBJECTIVES
e Actions motivated
by assessment
e Target audience
¢ Products needed
o Level of detail required

SELECT & CHARACTERIZE
RELEVANT ASSETS
® Asset type
e Existing vs. planned
e Data availability
e Further delineate

ASSESS
VULNERABILITY

e |dentify Opportunities for Improving
Data Collection, Operations, or Designs

e Build Public Support for Adaptation
Investment

¢ Educate and Engage Staff and
Decisionmakers

Climate Resiliency Tools and Guides:An Overview.

FHWA has developed, or is in the process of developing, the
following products related to climate change. All of the tools
will be available on the FHWA Web site at www.fhwa.dot.gov
/environment/adaptationframework.

Vulnerability Assessment Framework. The Climate Change &

Extreme Weather Vulnerability Assessment Framework (completed

by FHWA in 2012) is intended for transportation agencies con-
ducting vulnerability assessments. The tool includes discussion,
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resources, and in-practice examples of the major tasks involved in
assessing vulnerability to climate change.

Vulnerability Assessment Scoring Tool (VAST). This Excel®-based
tool (with macro-driven user interface) enables users to design and
structure an indicator-based vulnerability assessment. Once FHWA
completes VAST in the fall of 2014, State DOTs will be able to use
it to create a relative vulnerability score for each asset evaluated.

CMIP Climate Data Processing Tool. This large Excel® file pro-
cesses raw climate data, which users download from a third-party
site. Outputs are projected temperature and precipitation changes
in a local area. The tool, which was developed by FHWA, provides
a relatively quick and easy way for users to determine the poten-

tial magnitude of certain changes in their area. The tool will also
be available on FHWA's climate Web site, as will the following
FHWA tools:

Procedures for Analyzing Coastal Processes. These procedures
and examples provide information on how to develop scenarios for
future sea level rise and coastal storms and how to model the
resulting impacts.

Engineering Analyses: An 11-Step Process. This assessment
process provides a method to analyze the vulnerability of a par-
ticular road link, bridge, or other facility to projected changes in
climate and develop, analyze, and ultimately select adaptation
options.

Assessing Criticality in Transportation Adaptation Planning. This
guide helps transportation agencies determine how to focus their
vulnerability assessments on the most critical components.

Transportation Climate Change Sensitivity Matrix. This spread-
sheet documents how different climate stressors affect several
types of transportation infrastructure. The tool contains a macro-
based user interface that enables users to generate reports related
to specific stressor-asset combinations according to their needs.
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evaluating their vulnerability to cli-
mate change and extreme weather
events. It provides a set of key steps
to conduct vulnerability assessments
and uses in-practice examples to
demonstrate a variety of ways to
gather and process information.

Sandy Salisbury, manager of the
Roadside and Site Development
program at the Washington State
DOT, says, “It’s important to do a
vulnerability and risk assessment
because things are changing. We
need to know where we have weak-
nesses in a system, and we need to
be able to look ahead and prioritize
where to do work based on what’s
vulnerable and what’s critical”

A companion Web site, www
fhwa.dot.gov/environment/adapta
tionframework, for the assessment
framework includes links to addi-
tional resources, tools for conducting
the assessments, and video inter-
views with transportation profes-
sionals who have undertaken some
of the steps.

For the most part, the framework
is limited to assessing the vulnerabil-
ity of the transportation system as
opposed to evaluating adaptation
options. In the future, FHWA plans to
update and expand the resource into
a Climate Change Resilience Frame-
work with the results of several stud-
ies currently underway or recently
completed, including the Gulf Coast
Study’s engineering assessments, the
19 climate resilience pilots, and the
Hurricane Sandy Follow-up and
Vulnerability Assessment and
Adaptation Analysis project.

Vulnerability Assessment
Scoring Tool (VAST)
Among the results to date, FHWA
has developed VAST, an Excel®-
based tool, to provide a structured
framework for conducting an
indicator-based scoring process for
State DOTSs, MPOs, and other or-
ganizations to assess vulnerability
to climate change. In other words,
VAST helps a user derive a vulner-
ability score for any given trans-
portation asset at any scale.A road
segment, a bridge, or an airport
could all be examples of assets.
The user calculates the vulner-
ability score as a function of ex-
posure, sensitivity, and adaptive
capacity. The score is derived from
a series of indicators. For instance,
the elevation of the deck of a

Collect climate data
Adjust scoring

Source: FHWA.

Vulnerability Assessment Scoring Tool

Browse and select
indicators

Exposure
Browse and select
indicators

Collect asset data
— Adjust scoring
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coastal bridge could be an indica-
tor of the structure’s sensitivity to
sea level rise. Similarly, pavement
mix and traffic load could be used
as indicators of a road segment’s
susceptibility to high temperatures.

The VAST tool guides users
through several steps: (1) choosing
relevant climate stressors to evalu-
ate; (2) selecting exposure, sensitiv-
ity, and adaptive capacity indicators;
(3) collecting data about climate
and assets; (4) developing scoring
approaches to convert raw data
into scores on a scale of 1 to 4; and
(5) reviewing the vulnerabilities
identified in the tool.The result is a
set of numerical scores that can be
used to rank assets by vulnerability.

The tool is designed to be highly
flexible. Users can choose from a
set of indicators or make their own,
and adjust the scoring system based
on a variety of factors, such as ex-
pert judgment, stakeholder input, or
established thresholds. In addition,
VAST is designed to be a transpar-
ent tool that helps users to decide
which factors are most important
and then to apply those factors sys-
tematically to the data collected.

It is important to understand
what VAST does and does not do.
VAST does provide a structure for us-
ers to enter data they have collected
and interpret that data to better
understand vulnerabilities in their
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system. VAST does not provide “de-
fault” information about particular
assets or their vulnerability; instead,
the tool relies on input about assets
and climate provided by the user.

CMIP Climate Data

Processing Tool

The World Climate Research

Programme, sponsored by the United

Nations, developed the Coupled

Model Intercomparison Project

(CMIP) as a standard experimental

protocol for studying the output

of climate scientists’ models that

couple the general circulation of

the atmosphere and that of the
oceans. The CMIP Climate Data

Processing Tool is Excel®-based

and uses readily available tempera-

ture and precipitation projections

to calculate variables that can be
used to assess the vulnerabilities

of transportation infrastructure.

These variables include tempera-
ture and precipitation thresholds
similar to those used in the second
phase of the Gulf Coast Study. Those
thresholds are relevant to the de-
sign, operation, and maintenance

of transportation infrastructure.

Examples include the following:

e Average number of days above
95 °F (35 °C), 100 °F (38 °C),
105 °F (41 °C), and 110 °F (43 °C)

e Highest 4- or 7-day average
summer temperature

31



Climate Projection for.a Sample Grid Cell

Baseline (1970-1999) Mid-Century (2030-2059)
Observed Modeled Projected Change % Change | Model Uncertainty Range
Value Value Value from from (95% Confidence Interval)
Click column headings for additional info Baseline Observed Low High
Annual Averages
Average Annual Mean Temperature 76.1 °F 75.5 °F 77.6 °F 1.6 °F 0% 71.4 °F 71.9 °F
Average Annual Maximum Temperature 83.7 °F 83.5 °F 85.3 °F 1.5 °F 0% 85.0 °F 85.5 °F
Average Annual Minimum Temperature 68.4 °F 67.4 °F 70.0 °F 1.6 °F 0% 69.8 °F 70.2 °F
Annual Extreme Heat
Hottest Temperature of the Year 94.6 °F 93.0 °F 97.4 °F 2.9 °F 1% 96.9 °F 97.9 °F
“Very Hot" Day Temperature (Very Hot 91.7 °F 90.9 °F 93.9 °F 22°F 0% 93.5 °F 94.3 °F
defined as 95" Percentile Temp)
“Extremely Hot" Day Temperature (Extremely 93.8 °F 92.2 °F 96.2 °F 2.4 °F 0% 95.8 °F 96.6 °F
Hot defined as 99" Percentile Temp)
Average Number of Days per Year Above 18.3 days 18.3 days 75.6 days 57.3 days 314% 66.4 days 84.7 days
Baseline “Very Hot" Temperature (91.7 °F)
Average Number of Days per Year Above 3.7 days 3.7 days 43.0 days 39.4 days 1,074% 33.2 days 52.9 days
Baseline “Extremely Hot" Temperature (93.8 °F)
Average Number of Days per Year above 95 °F 1.3 days 0.0 days 6.0 days 4.8 days 375% 3.5 days 8.5 days

e Largest 3-day rainfall event per
season

e Very heavy 24-hour precipitation
amount

The CMIP tool includes instruc-
tions for how to download the
data and calculate the projections
for up to four grid cells. Climate
scientists divide the earth’s surface
into grid cells, then calculate projec-
tions of future conditions for those
cells, and average them for two
future time periods—midcentury
and end-of-century. Although cli-
mate models can produce values
down to as short as a day, it is im-
portant to consider average values
over a minimum of 20 years when
projecting future climate condi-
tions, because climate is defined
as the average of weather over a
minimum of several decades.

The data are housed on a site
hosted by the U.S. Bureau of
Reclamation and other organiza-
tions and Federal agencies. The
site hosts two versions. The first
is based on CMIP phase 3 projec-
tions used in the United Nations’
Intergovernmental Panel on Climate
Change’s (IPCC) Fourth Assessment
Report (2007) and Global Climate
Change Impact in the United
States (2009).The other version
relies on the CMIP phase 5 data-
set from the National Climate
Assessment (2014) and the IPCC’s
Fifth Assessment Report (2013-14).

The CMIP datasets include both
historic, monitored information for
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daily minimum and maximum tem-
perature and daily precipitation, and
projections of these values from a
range of scenarios for greenhouse
gas emissions. The CMIP projections
statistically downscale projections
from global climate models, which
are produced at a scale of roughly
100 kilometers by 100 kilometers or
more, to a spatial resolution equiva-
lent to roughly 7.5 miles (12 kilo-
meters) by 7.5 miles or 56 square
miles (145 square kilometers).

The downscaling process relies
on relationships evident in past pre-
cipitation and temperature data be-
tween the two scales (and assumes
that they will remain constant over
time). Climate scientists apply those
statistical relationships to future

global climate model projections to
develop projections at the smaller
scale. (For more information, see the
two reports produced as part of Gulf
Coast Study phase 2, task 2, available
at www.fhwa.dot.gov/environment
/climate_change/adaptation/ongoing
_and_current_research/gulf_coast
_study/phase2_task2.)

Rob Graff, manager of the Office
of Energy and Climate Change
Initiatives at the Delaware Valley
Regional Planning Commission
(DVRPO), notes that the tools have
been designed with the end user in
mind. He says, “The CMIP Climate
Data Processing Tool enables the user
to quickly access and process the full
range of climate projections avail-
able from the CMIP database, which

Sample Screen from the Results Dashboard

Assets

; | B

Low Scenario High Scenario

Low Scenario

Temperature Changes

High Scenario

Precipitation Changes

Generate PDF

Roads Vulnerability Summary

Not Exposed

Low (=1)

Moderate (=2)
M High (=3)

Low Scenario High Scenario

Storm Surge
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can save considerable time and
money for an MPO or other users.”

Procedures for Analyzing
Coastal Processes

Regarding coastal processes related
to climate change, such as local sea
level rise and storm surge and wave
action caused by coastal storms,
FHWA provides procedures and
guidance via two major sources: the
second phase of the Gulf Coast proj-
ect in Mobile and a new hydraulic
engineering circular, Highways in
the Coastal Environment: Assessing
Extreme Events (HEC-25 Volume 2).

The second task of the Gulf Coast
phase 2 study examined climate-
related coastal stressors using a
scenario approach that looked at
combinations of various sea level
rises with a select group of coastal
storms (hurricanes).The scenarios
were tied to sea level increases of
just under 1 foot (0.3 meter) in
2050, and moderate and high projec-
tions of almost 2.5 feet (0.75 meter)
and more than 6.5 feet (2 meters),
respectively, in 2100. Although sea
level rise may be relatively small, it
can amplify the impacts of coastal
storm surge and wave action.

The scenarios were based on
two historical storms that damaged
Mobile: Hurricanes Katrina in 2005
and Georges in 1998. Because im-
pacts are sensitive to parameters
such as sea level, wind speed, baro-
metric pressure, and storm track, the
researchers adjusted the variables
in the historical storms to look at
a range of plausible “what if” sce-
narios of inundation and damage.

Although the researchers assigned
no probabilities of occurrence to
the scenarios, the analysis provides
a range of calculated degrees of
impact to guide planning by a com-
munity. Given the large amount of
uncertainty associated with predict-
ing when and to what magnitude
climate change will affect coastal
processes, many communities are
choosing to select one or two fu-
ture scenarios to plan for and will
likely revisit these in the near fu-
ture as trends emerge more clearly
and climate science improves.

HEC-25 Volume 2, released
October 2014, provides technical
guidance on a national scope for
assessing the vulnerability of coastal
highways to extreme events and
climate change.The document fo-

Rock scaling and
slope stabilization
on U.S. 12 in the
vicinity of White
Pass in Washington
State will reduce
the potential for
future rockslides.
Increases in pre-
cipitation tied to
extreme weather
and climate change
can increase dan-
gers to the travel-
ing public posed by
landslides.

cuses on quantifying exposure to
sea level rise, storm surge, and waves
when considering climate change.

It identifies critical coastal pro-
cesses and unique phenomena (for
example, tides, tsunamis, bluff ero-
sion) specific to regional shorelines
of the United States, including the
Great Lakes. It also provides an ex-
ample of how to project future sea
level rise for any location tied to
tidal gauges around the country.

Depending on the resources avail-
able to an individual community and
the degree of precision desired, local
decisionmakers might choose any
of three suggested levels of effort
for conducting vulnerability assess-
ments. The document provides case
studies to illustrate those levels of
effort. The first level involves the
use of existing floodplain maps with
no computer modeling. The second
level includes computer modeling
of surge and wave fields for speci-
fied storm and climate change sce-
narios. Level 3 is similar to level 2
but characterizes exposure in terms
of probability and risk, and assigns
unique probabilities to the scenarios.

Jurisdictions may also benefit
from the brief discussion of adapta-
tion options, from protection with
hard structural solutions and soft
nonstructural solutions, to relocation
and strategies of planned retreat.

Engineering Analyses:

An 11-Step Process

The FHWA researchers applied the
following 11-step process in engi-
neering analyses in the Gulf Coast
Study. In addition, they are using
similar analytical frameworks in

two other FHWA studies: Hurricane
Sandy Follow-up and Vulnerability
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Assessment and Adaptation Analysis
(expected publication 2015) and

the Transportation Engineering
Approaches to Climate Resiliency
(expected publication 2016), as well
as in some of the ongoing pilot proj-
ects that will be completed in 2015.

1. Describe the site context, includ-
ing location-specific details, such
as surrounding land uses, popula-
tion, and economic activities;
performance characteristics of
the transportation network;
environmental resources; and
long-term transportation and land
use plans. Also include the
function(s) of the transportation
facilities and whether they take
climate change impacts into
account.

2. Describe the existing or pro-
posed facility, including location,
functional purpose, design type,
dimensions, elevations, design
life, age, and condition.

3. Identify climate stressors that
might impact infrastructure
components, such as variables
that would typically be consid-
ered in the planning and design
of the subject facility (for exam-
ple, precipitation, temperature,
sea level, storms).

4. Decide on climate scenarios
and determine the magnitude
of the changes. Describe the
climate model projections used
to determine whether and how
much each of the variables of
concern might change in
the future.

5. Assess the performance of the
existing or proposed facility
today under current climate
conditions and in the future
under each of the possible
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future climate scenarios selected
in step 4.

6. Identify adaptation option(s).
Describe potential planning or
design-oriented options that
could be used to address climate
risks to the facility.

7. Assess the performance of the
adaptation option(s) under each
potential climate change scenario
selected in step 4.This analysis is
similar to step 5, except that it is
performed on the adaptation
options applied to the existing
facility as opposed to the existing
facility without those adaptations,
or in the case of new facilities,
the standard design without
adaptations.

8. Conduct an economic analysis.
Evaluate how the benefits of
undertaking a given adaptation
option, defined as the costs
avoided because of the adap-
tation, compare to its incre-
mental costs under each of
the possible future scenarios
developed in step 4.

9. Evaluate additional decision-
making considerations, includ-
ing other (nonengineering,
noneconomic) factors that
should be considered before
a final decision is reached.

10. Select a course of action after
considering both economic and
noneconomic factors, weighing
all of the information presented.

11. Plan and conduct ongoing
activities, including monitoring,
using tools such as facility
management plans.

Next Steps

In addition to these tools, FHWA has
developed two others to guide the
user in analyzing the criticality and
sensitivity of transportation facilities.
The criticality tool—Assessing
Criticality in Transportation Adap-
tation Planning—provides informa-
tion on how to design and focus an
assessment of criticality to meet the
needs of the ultimate user or audi-
ence. It also summarizes the approach
used in the Gulf Coast 2 study and
several of the adaptation pilot studies,
as well as the range of criteria used.
The Transportation Climate Change
Sensitivity Matrix is a tool that helps

The flooding of this neighborhood in
Wayne, NJ, followed Hurricane Irene.
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the user understand how different
asset types across transportation
modes can be affected by a range
of climate stressors. DVRPC’s Graff
says, “The Transportation Climate
Change Sensitivity Matrix is an excel-
lent compendium of information that
summarizes the climate stressor/
infrastructure relationships for mul-
tiple climate stressors and types of
infrastructure. It is a great tool for
helping planners and engineers begin
to talk about potential vulnerabilities.”
Many of the tools and guides
resulted from projects conducted by
FHWA, USDOT, and their partners. In
addition, FHWA has a range of ongo-
ing activities designed to provide
further information to help transpor-
tation agencies understand the risks
posed by future extreme weather
events and climate change, and pro-
vide guidance on how to counter
these risks. These ongoing activities
include the second round of 19 cli-
mate resilience pilots, the Hurricane
Sandy Follow-up and Vulnerability
Assessment and Adaptation
Analysis, and a new effort focused

on project-level engineering analyses.

Robert Kafalenos is an environ-
mental protection specialist on
FHWA'’s Sustainable Transport and
Climate Change Team in the Office
of Planning, Environment & Realty.
He holds a bachelor’s degree in
Chinese language and literature from
the University of Kansas and a mas-

ter’s degree in resource economics
and policy from Duke University.

Robert Hyman is also an environ-
mental protection specialist on the
same FHWA team. He holds a bach-
elor’s degree in earth and planetary
sciences from Harvard University

and master’s degrees in civil and
environmental engineering and in
technology and policy from the
Massachusetts Institute of Technology.

Rebecca Lupes is another environ-
mental protection specialist on the
same FHWA team. She holds a bach-
elor’s degree in economics from
Cornell University and a master’s
degree in resource economics and
policy from Duke University. She
manages FHWA’s climate resilience
pilot effort.

Brian Beucler is a hydraulic engi-
neer with FHWA'’s Office of Bridges
and Structures. He holds a bach-
elor’s degree in civil engineering
from the University of Virginia and
a master’s degree in civil and en-
vironmental engineering from The
George Washington University.

For more information, please visit
the FHWA adaptation Web site at
wwuw.fhwa.dot.gov/environment
/climate_change/adaptation or
contact Robert Kafalenos at 202-
366-2079 or robert.kafalenos
@dot.gov. Or email robert.hyman
@dot.gov, rebecca.lupes@dot.gov,
or brian.beucler@dot.gov.
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| ) | ) n May 23,2013, around
()7 p-m. Pacific daylight
time, a 160-foot (49-meter)-
long section of the Skagit River

Bridge on I-5 in northwestern
Washington State came crashing
down into the river below. A com-

bination vehicle hauling a permit-
ted oversize load and traveling
southbound over the bridge had
struck the northern portal and

|
several overhead sway braces,
rl e o a se collapsing the northern span of
the through-truss in its wake.

The combination vehicle man-
aged to continue across the bridge,
by Jeffrey L. Horton but a southbound pickup truck
: towing a trailer and a northbound
car were not so fortunate. Both
vehicles, along with the collapsed
(Above) This north main through-truss span of the Skagit River Bridge in span, fell into the river below.
Mount Vernon, WA, collapsed into the river after a southbound combination Miraculously, no fatalities and only
vehicle with an oversize load struck elements of the bridge. minor injuries resulted. Equally
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This aerial view looking east shows the Skagit River Bridge with the col-
lapsed northern span of the through-truss section of the bridge (at left).
In the background is the Riverside Drive Bridge, which was the primary
detour for I-5 traffic after the collapse.

amazing was that so few vehicles
were affected because the col-
lapse occurred the Thursday before
Memorial Day weekend, one of the
busiest travel weekends of the year.
For oversized loads, such as the
one in this case, the carrier is re-
quired to obtain a permit through
a self-issuing process.The carrier
also is required to check restric-
tions on the route prior to moving.
In this case, when the permitted
oversize load struck the bridge,
it was over the lane marker of
the southbound right lane where
vertical clearances were lower
due to the parabolic shape of the
overhead portal and sway brace.
The I-5 Skagit River Bridge is
48 miles (77 kilometers) south of
the U.S.-Canadian border and serves
as a key connection for traffic and
commerce between Seattle, WA, and
British Columbia, Canada. In 2012,
nearly $14 billion in U.S.-Canadian
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trade and, based on the average daily
traffic of approximately 71,000 over
the bridge, approximately 26 million
vehicle trips crossed the bridge.

In addition, I-5 is the only north-
south interstate that runs through
Washington State.

Both northbound and south-
bound lanes of I-5 cross the Skagit
River on a single bridge. So when
the span collapsed, the effects were
far reaching. For example, truck-
ing companies that transport goods
locally and regionally were unable
to move their goods. Many indi-
rect consequences resulted, too.
Businesses that rely on customers
traveling in the corridor lost busi-
ness due to the closure and resulting
congestion from detoured traffic.
Shippers, tourists, shoppers, and rec-
reational users also had to reroute,
reschedule, or cancel their trips.

Prompt emergency response
followed by swift action and collabo-

ration among multiple agencies was
imperative in order to reconstruct
the bridge, return traffic to I-5, and
get the region back up and running.

Coordinating a Response

Immediately following the collapse,
the Washington State Department of
Transportation (WSDOT) partnered
with the Skagit County Department
of Emergency Management, the
Washington State Patrol, the U.S.
Coast Guard, Naval Air Station
Whidbey Island, and the cities of
Burlington and Mount Vernon to
secure the scene, which included
rescuing the vehicles and motor-
ists in the river and establishing
initial detour routes for I-5 traf-

fic. WSDOT mobilized bridge en-
gineers and inspectors to assess
the damage. WSDOT also worked
to provide frequent updates

and travel alerts to the media

to keep the public informed.

As word about the collapse
spread, staff at the Federal Highway
Administration (FHWA) Washington
Division mobilized to respond to
the emergency. The division’s bridge
engineer, construction engineer, and
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the emergency relief program man-
ager developed FHWA'’s response
plan, and the division administrator
kept leadership at FHWA headquar-
ters informed about response efforts.

“The team we have here in
‘Washington epitomizes FHWA'’s
response to emergencies,” says
Dan Mathis, administrator of the
Washington Division. “They launched
into action quickly upon learn-
ing of the Skagit River Bridge
collapse and stepped up on be-
half of the agency to respond.”

FHWA Washington Division staff
immediately reached out to WSDOT,
offering assistance and opening
dialogue between the two agencies.
FHWA also began gathering the nec-
essary documentation and informa-
tion on the history of the structure.

WSDOT’s Emergency Operations
Center also contacted the FHWA
emergency coordinator liaison, who
prepared a situation report and
worked side by side with WSDOT
staff at the emergency center. In
addition, within 2 hours, FHWA had
deployed staff to the scene of the
incident to meet with WSDOT staff.

FHWA staff members worked
well into the night collecting data
on the bridge, such as its Structure
Inventory and Appraisal Sheet from
the National Bridge Inventory,
structural plans, and inspection
history. The team pulled together
technical specialists from around
the country and participated in
conference calls with WSDOT
and FHWA leadership.The com-
piled information would help to
brief the National Transportation
Safety Board (NTSB) team who
arrived onsite the next day.

As with any significant highway
incident, NTSB launched an inves-
tigation into the probable cause of
the collapse and later issued safety
recommendations. The report issuing
the recommendations is available at
www.ntsb.gov/doclib/reports/2014
/HAR1401.pdf. WSDOT opened a
dialogue with the FHWA division
emergency relief program manager
and both began drafting requests for
Federal Emergency Relief funding.

By the following day, FHWA di-
vision staff members were onsite
meeting with the NTSB team to
determine additional needs for
the investigation. A representative
from FHWA’s Office of Bridges &
Structures accompanied NTSB to

provide additional technical exper-
tise. FHWA also continued to pro-
vide assistance to WSDOT staff to
quickly move through the process.

Detours and Next Steps

WSDOT established two detour
routes. The primary detour routed
northbound I-5 traffic east on
SR-538 at exit 227 then north on
Riverside Drive in Mount Vernon.
Traffic crossed the Skagit River on
Riverside Drive and entered the

city of Burlington on Burlington
Boulevard where the detour contin-
ued north to George Hopper Road.
Once at George Hooper Road, the
detour directed traffic west to rejoin
with I-5 at exit 229. For southbound
traffic, the detour was in the reverse
direction along the same route.The
detour added only a half mile (0.8
kilometer) of additional travel.

A secondary detour routed south-
bound traffic off of I-5 at exit 230
onto SR-20, then west to Avon Allen
Road and south toward SR-536. At
SR-536, the detour directed traf-
fic east where it crossed the Skagit
River over a narrow truss bridge and
wound through downtown Mount
Vernon to rejoin I-5 at exit 226. For
northbound traffic, the detour was in
the reverse direction along the same

route. The secondary detour added
3 miles (4.8 kilometers) of travel.
The detours posed a number of
challenges for travelers and the af-
fected communities. Riverside Drive
and Burlington Boulevard are com-
mercial corridors, so posted speeds
were slow and the roads were heav-
ily congested with the unanticipated
I-5 traffic. The congestion would
pose challenges for both communi-
ties, prompting Washington State
Governor Jay Inslee to secure eco-
nomic support for several businesses
that experienced related hardships.
With the challenges of the de-
tours immediately apparent, WSDOT
began the arduous task of figur-
ing out how to fix the collapsed
span and return traffic to I-5 as
quickly as possible. Since the I-5
Skagit River Bridge’s construc-
tion in 1955, the structure had
not been rebuilt or rehabilitated.
The 1,112-foot (339-meter)-long,
12-span bridge had 4 steel through-
truss spans in the main unit and
8 concrete approach spans (4 at
each end of the main spans).These
12 spans carry 4 lanes of I-5 traf-
fic on 2 northbound lanes and 2
southbound lanes separated by a
concrete median barrier. The over-
all width of the bridge deck is 60

T
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This combination vehicle with

a permitted oversize load is the
one that struck the through-truss
bridge and caused its collapse.
(Inset) The closeup shows the
damage to the upper front right
corner of the load where it struck
the overhead bridge elements.
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feet (18.2 meters) with a roadway
width of 56 feet (17 meters).

The span that collapsed was span
8, the northernmost through-truss
span. Each through-truss span (spans
5,6, 7,and 8) is a simple, indepen-
dent span measuring 160 feet (49
meters) in length. When span 8 col-
lapsed, the adjacent spans of the
through-truss bridge remained in
place because of their independent
design. With that in mind, the spe-
cific challenges WSDOT faced were
to remove the collapsed span and
replace it. WSDOT also had to ad-
dress some damage to an overhead
sway brace on span 7, which it did
in addition to the work on span 8.

Using emergency contracting
methods, WSDOT hired a contrac-
tor within 24 hours to remove the
collapsed span from the river and
also to provide input as WSDOT
developed a plan of action to get
the bridge back into service.

Selecting a Course of Action

Discussion about the best and quick-
est fix began as early as the night
of the collapse. WSDOT recognized
early on that the detoured traf-

fic was resulting in negative eco-
nomic impacts to both Burlington
and Mount Vernon, prompting
urgent discussions to develop an
action plan. Multiple meetings
were held throughout the holiday
weekend to discuss various op-
tions for rebuilding the span and
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restoring function to the structure.
Attendees included staff from FHWA;
WSDOT’s Bridges and Structures
Office, Maintenance Operations
Office, Construction Office, and the
Northwest Region and Mount Baker
Area offices; and WSDOT Secretary
of Transportation Lynn Peterson.

Although the participants evalu-
ated several possibilities, the deci-
sion came down to two options: (1)
Keep traffic detoured and install a
permanent replacement as quickly
as possible, or (2) install a tempo-
rary span and return traffic to I-5,
and then follow with a permanent
span at a later date. WSDOT con-
sidered both options seriously.

The department attempted to find
existing bridge beams that would
work for immediate installation of a
permanent replacement span rather
than having beams fabricated, which

WSDOT

Here, a crane hoists a pickup truck
from the river. The truck plunged
into the water when span 8 of the

bridge collapsed.

would take too much time. WSDOT
located some beams at a fabrication
plant in Oregon. However, although
the beams were the correct size
to carry the required loads, they
were not the correct length and
did not have the appropriate cam-
ber, so time-consuming modifica-
tions would have been required.
The second option was to install
a temporary span while a perma-
nent replacement span was fabri-
cated. One advantage of installing
the temporary span would be to
quickly relieve the negative impacts
on the local communities as a result
of the heavily traveled detours.
After gathering input from
Governor Inslee, FHWA, and the
contractor, WSDOT elected to pro-
ceed with installing a temporary
replacement span first and follow-
ing with a permanent replacement
span later. On May 26, Governor
Inslee announced the plan to re-
place the collapsed portion of the
bridge.The Governor also challenged
WSDOT to install the temporary
span by mid-June, followed by the
permanent span in mid-September.

Returning Traffic to I-5

Before WSDOT could install the
temporary span, the contractor
had to remove the collapsed span
carefully from the river under

the direction of NTSB. Because
the incident was under inves-
tigation, the debris was treated

The temporary
spans are shown
here during
installation.
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as evidence and was removed
slowly to preserve its integrity.
On June 5, NTSB completed
its onsite investigation and re-
leased the site to WSDOT. While
the NTSB investigation continued
offsite, the contractor completed
the removal of all of the debris
from the river bottom by June 7.
For the temporary replacement
span, the department elected to
use two Acrow spans placed side
by side.The temporary spans are
modular steel prefabricated sec-
tions, which WSDOT assembled
on the adjoining approach spans
of the Skagit River Bridge and
launched over the gap. Each of the
temporary replacement spans had
a width of 24 feet (7.3 meters)
and carried two lanes of traffic.
The emergency contractor pro-
cured the temporary spans and
began assembly on May 28. Working
around the clock, WSDOT and its
contractor installed the temporary
spans and reopened the Skagit
River Bridge to traffic on June 19—
just 27 days after the collapse.
Although the temporary replace-
ment spans enabled traffic to return

to the interstate, they were not ideal.

Because of the narrow width of the
lanes and the need to reduce truck

impact loadings, all oversize loads
were required to use the detours,
and the speed limit was reduced
to 40 miles (64 kilometers) per
hour in the vicinity of the bridge.
Even with the reduced speed
limit and load restrictions, reopen-
ing the bridge with the tempo-
rary spans was an improvement
over the detours. According to Jay
Drye, then the acting assistant re-
gional administrator for the WSDOT
Northwest Region, “Restoring I-5
and getting traffic back onto the
interstate was a tremendous relief
to the communities, the businesses,
and the travelers,” he says. “It was a
challenging time for all the people
affected. The temporary bridges
provided much-needed relief as we
went into the summer travel season.”

A Permanent Fix

Shortly after work began on the
temporary span, WSDOT switched
its focus to developing a plan for
the permanent replacement span.
To take advantage of contractor
ingenuity and efficiency, WSDOT
elected to proceed with a design-

build method for project delivery.
Instead of designing the replace-
ment span, assembling plans, and
advertising the project for bid,
WSDOT would provide a frame-
work, design parameters, and time
expectations, and select a design-
build team based on best value to
design and then construct the span.
For the permanent span, WSDOT
considered three options: a truss
span similar to the original span;
prestressed concrete girders with
a concrete deck; or steel girders
with a concrete deck. Although a
truss span would have matched the
existing spans, WSDOT determined
that fabricating and installing it
would take too long to meet the
mid-September goal. So WSDOT
officials decided to use either pre-
stressed concrete girders or steel
girders supporting a concrete deck.
On May 30, WSDOT informed
FHWA of its intent to use the
design-build contracting method
for the permanent span. In the fol-
lowing days, WSDOT developed a
request for proposals (RFP) and
made it available to six short-listed

WSDOT was able to reopen I-5 to traffic once these temporary Acrow

replacement spans were in place.
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design-build teams. FHWA worked
with WSDOT during the develop-
ment of the RFP and approved
it for release on June 3 with a
proposal deadline of June 17.

The design-build teams were re-
quired to submit a proposal with
a cost that included construction
of the span to meet the criteria
established in the RFP, a plan to
minimize impacts on the traveling
public during construction, and a
timetable for opening the span to
traffic no later than October 1, 2013.

Four teams submitted proposals.
Two proposed a prestressed girder
span, and two proposed a steel
girder span.The winning proposal
included constructing a prestressed
concrete girder span at a cost of
$6.8 million and closing 1-5 for only
12 hours to install the permanent
span.The contract was executed
on June 18, and the notice to pro-
ceed was issued on June 19, the
same day that traffic was restored
to I-5 on the temporary spans.
Work on the permanent replace-
ment span began immediately.

Constructing the New Span

The design of the permanent span
was completed on July 9, and the
next step was to construct it.The
design-build team installed a tem-
porary work platform just west of
the temporary span, where the team
would build the permanent span.
When the permanent span was com-
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pleted, the team would detour traffic,
pick up and slide out the temporary
spans, pick up and slide the new
permanent span into place, and then
reopen the bridge to I-5 traffic.

To begin, the design-build team
drove a number of temporary piles
into the river on both sides of the
span. On the west side it assembled
the temporary work platform to
construct the permanent span. East
of the bridge, it assembled a second
temporary platform to hold the tem-
porary spans when it was time for
installation of the permanent span.

The permanent replacement
span consists of eight 65-inch
(1.6-meter)-deep prestressed light-
weight concrete bulb-tee girders
with a silica fume concrete overlay.
The lightweight concrete is a sig-
nificant design element because
the new span is set on the existing
bridge substructure.To avoid ad-
ditional seismic inertia loads, the
weight of the permanent replace-
ment span could not exceed that
of the original truss span by more
than 5 percent.The lightweight
concrete used in the girders, the
diaphragms, and the bridge rail kept
the dead load within that limit.

These elements were con-
structed on the west work plat-
form using cranes located on the
river’s north bank and a barge. In
spite of the complexity of build-
ing the permanent span over
the river, the design-build team

The design-build team constructed
the permanent replacement span
on a work platform (right) next

to the temporary side-by-side

spans (left).

was ready to put the finishing
touches on it by mid-September.

On the night of Saturday,
September 14, the team detoured
traffic and closed I-5 at the bridge
at 7 p.m.The design-build team
then moved the two temporary
spans to the platform east of the
bridge using hydraulic jacks to
slide them on Teflon® pads on long
steel rails. Next, the team used a
similar system to slide the per-
manent 900-ton (816-metric ton)
span into its permanent location.

The transition took 19 hours
and encountered some minor com-
plications, such as an unexpected
and time-consuming process to cut
through thick metal plates in order
to lift the temporary span. However,
once the permanent span was in
place, the design-build team com-
pleted the final roadway striping
and cleanup to open the roadway
to traffic at 2 p.m. on September
15—only 115 days after the collapse.

Mitigating Structural Risk

Even though the permanent replace-
ment span was in place, work on
the Skagit River Bridge was not
complete. An analysis of the re-
maining truss structure, performed
while the permanent span was
being fabricated, revealed that the
bridge was still vulnerable. When
span 8 collapsed, the north portal
also came crashing down. In addi-
tion, the overhead sway braces on
the remaining truss spans continued
to be a potential obstacle for verti-
cal clearance outside of the lanes.
Before oversize vehicles could once
again traverse the bridge safely,
WSDOT chose to replace the north
portal, modify the parabolic sway
braces, and modify the south portal.
WSDOT awarded a $2.7 million
project to complete the needed
modifications to the remaining truss
spans. On Tuesday, September 17, the
contractor began additional over-
night closures of I-5 at the Skagit
River to complete the retrofitting
work.The retrofitting crew raised
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and reinforced the bridge’s overhead
structural support system to provide
for 18 feet (5.5 meters) of verti-

cal clearance across the remaining
spans. In addition to the overhead
work, they completed some mainte-
nance work on the rivets below the
bridge deck, along with some paint-
ing. With the exception of painting
the repaired or modified areas, the
work for this phase was completed
by mid-November.The painting

was completed on July 19, 2014.

Emergency
Response Funding

To date, the total cost to restore the
Skagit River Bridge to full opera-
tion is approximately $20 million.
Even though this emergency was
not caused by a natural disaster
(such as a flood, earthquake, hur-
ricane, or landslide), the majority of
the costs to repair the bridge were
eligible for reimbursement with
FHWA Emergency Relief funds.
Congress authorized the
Emergency Relief Program in Title
23, United States Code, Section
125, to provide funds from the
Highway Trust Fund for the repair
or reconstruction of Federal-aid
highways and roads on Federal
lands that suffered serious dam-
age from natural disasters or
catastrophic failures from external
causes. Emergency Relief funds can

During an over-
night closure, the
design-build team
removed the tem-
porary spans and
slid the permanent
span into position,
as shown here.

supplement resources from States,
localities, and other Federal agen-
cies to help in the repair of facili-
ties damaged by eligible events.
The collapse of span 8 of the
Skagit River Bridge was viewed as
a catastrophic failure prompted by
an external cause.Title 23 Code of
Federal Regulations (CFR) 668.103
defines a catastrophic failure as the
sudden failure of a major element
or segment of the highway system
because of an external cause such
as a barge striking a bridge pier
causing the sudden collapse of the
structure, a truck crash resulting in
a fire that damages the roadway, and
acts of terrorism that result in struc-
tural damage to the highway facility.
From the beginning, the FHWA
‘Washington Division treated the
emergency as an eligible event.
On May 24, Governor Inslee de-
clared a state of emergency.The
declaration along with a letter of
intent was sent to FHWA. FHWA
responded to WSDOT with a letter
of acknowledgement and eligibil-
ity. Through a formal request for
Emergency Relief funds, FHWA an-
nounced a quick release of $1 mil-
lion for the Skagit River Bridge.
Although not all of the expenses
were eligible, Emergency Relief
funds reimbursed WSDOT and
other agencies for their eligible
expenses and efforts to correct
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the situation. FHWA Emergency
Relief funds covered nearly $18
million of the total expenses.

“The quick release of Emergency
Relief funds enabled WSDOT to com-
pletely focus on initially mobilizing
resources without the burden of try-
ing to determine how to cover the
significant costs required to maintain
traffic safety and establish alternate
routes to keep traffic moving,” says
John Jeffreys, Federal-aid planning
manager with WSDOT. “Throughout
the entire event, the responsiveness
and cooperation WSDOT received
from the FHWA [Washington]
Division Office was outstanding and
contributed greatly to the reopening
of the I-5 Skagit River Bridge just
27 days after the bridge collapsed.”

Innovations in Action

Several innovations led to the suc-
cessful handling of the emergency
and the restoration of the Skagit
River Bridge.The use of design-
build contracting to deliver an
Emergency Relief project was a first
for WSDOT. Design-build contract-
ing enabled WSDOT to tap into

the creativity and efficiency of the
contracting community. As time was
of the utmost importance, giving
the design-build teams the oppor-
tunity to design a new permanent
replacement span that could be
constructed and installed quickly
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This illustration depicts the modification necessary to raise the overhead

sway braces of the main truss span to an 18-foot (5.5-meter) vertical clear-
ance across all travel lanes. Source: WSDOT.

and cost-effectively, allowed for
the restoration of all traffic to I-5
only 115 days after the collapse.
WSDOT’s use of lightweight
aggregate in the concrete beams,
deck, and barriers made it pos-
sible to keep the span’s weight
within the allowable loads on the
existing bridge substructure. This
innovation also made the replace-
ment span light enough to be
lifted off the work platform and
slid into its permanent location.
The slide-in methodology used to
construct and move the permanent
span into place is an accelerated
bridge construction technology
being promoted by FHWA’s Every
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Day Counts initiative. This technol-
ogy enabled interstate traffic to
use the temporary spans while the
permanent span was constructed
on a temporary work platform. It
also minimized traffic disruptions,
as the permanent span was slid
into place in less than 24 hours.
Traditional methods of construction
would have taken several weeks
while traffic remained detoured
through congested city streets.
Another innovative solution was
WSDOT’s use of the temporary
spans on the interstate, which was
a first for the department. Although
there were load restrictions in
place for the temporary spans, this

was an emergency and restoring
traffic to I-5 was a high priority.

On September 6, WSDOT and
FHWA hosted a showcase in Bellevue,
WA.The showcase highlighted the
project’s use of the accelerated
bridge construction technology, un-
derscoring the important effect this
technology has had at a national level
through Every Day Counts.The show-
case also included a project overview,
discussions on emergency response,
the development of design-build
contracts, and the design and con-
struction of the permanent replace-
ment span. An open panel forum
discussion offered participants a
chance to ask questions.The partici-
pants also had an opportunity to
attend an onsite tour of the project.

MAP-21 at Work

The passage of the Moving Ahead
for Progress in the 21* Century

Act (MAP-21) facilitated a few more
“firsts” for WSDOT on Emergency
Relief projects.

For example, WSDOT added addi-
tional train service around the col-
lapsed bridge to help relieve some
of the detour congestion. Section
1107 of MAP-21 allows such addi-
tional transit service to be eligible
for Emergency Relief funding. Prior
to MAP-21, that was not possible.
WSDOT took advantage of the change.

MAP-21 also expanded the ac-
tions that could be categorically
excluded from requiring a National
Environmental Policy Act environ-
mental impact statement under
Title 23 CFR 771.117(c)(9).The
expanded actions include the re-
pair or reconstruction of any road,
highway, or bridge damaged by an
emergency that is declared by the
Governor of the State, and the repair
or reconstruction activity occur-
ring within the existing right-of-way
and in a manner that substantially
conforms to the preexisting de-
sign, function, and location as the
original. This project met those re-
quirements and was categorically
excluded.This was the first perma-
nent repair project in Washington
State and the Nation that took
advantage of this flexibility allowed
for Emergency Relief projects.

Collaborating to Meet Goals
Several actions contributed to the
successful delivery of this project
and communication was key. From
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the beginning, staff from the FHWA
‘Washington Division and WSDOT
held frequent (daily or even mul-
tiple times a day) conference calls.
The continuous communication
kept all parties informed and up

to date, which made it possible to
find a solution that was accept-
able to both WSDOT and FHWA.

“It’s all about relationships,”
says FHWA’s Mathis. “The relation-
ship we have with WSDOT allows
us to work as a team to do what’s
best for the traveling public.”

One of the best examples of the
success of these collaborative efforts
is the speed at which WSDOT was
able to develop the RFP for the per-
manent repairs. WSDOT assembled
the RFP over a weekend because
the RFP writers and reviewers, in-
cluding FHWA, were all working
together at the local WSDOT area
office. After the technical special-
ists developed a section, they for-
warded it to the RFP writers and
reviewers who edited the language
as necessary. Everyone was commit-
ted to working long hours to pre-
pare the document quickly. To their
credit, it was completed on time.

“The success of the rapid as-
sembly of the Skagit River Bridge

emergency design-build contract
package hinged on several indis-
pensable factors,” says Derek Case,
then the engineering manager for
the Skagit River Bridge emergency
design-build project. “One, subject
matter experts for the key areas—
structures, foundations, geotechnical,
traffic—were either present or on
call and committed to the project
throughout the weekend.Two, the
decisionmakers for those key areas
and for the agency as a whole were
also present or on call and equally
committed. And three, the veteran
core project development team was
all in the same room and committed
to the task. Without any of these key
elements, the speedy decisionmak-
ing necessary for such an endeavor
would have [been] bogged down,
[delaying] publication of the RFP”
Another example resulting from
successful collaboration is WSDOT’s
work with environmental resource
agencies. The Skagit is an environmen-
tally sensitive river containing numer-
ous threatened and endangered
species. When the collapse occurred,
WSDOT immediately notified local,
State, and Federal environmental re-
source agencies, a standard practice in
the State. By involving these stake-

Here, vehicles travel underneath the
modified portals and sway braces of
the main truss spans after comple-

tion of the clearance upgrade project.

holders from the start, the department
could efficiently manage the environ-
mental process in a timely manner.
Completing such a complex
project in such a short time was an
intense but rewarding experience.
Decisions with long-lasting conse-
quences had to be made quickly.
To be able to make those decisions,
detailed information had to be gath-
ered rapidly, and that information
had to be processed in a brief pe-
riod of time, all the while ensuring
that the project met the need and re-
mained eligible for Emergency Relief
funds. Collaboration and cooperation
between the various WSDOT offices,
the FHWA division and headquarters
offices, and many other stakeholders
and affected parties helped to write
this success story for the replace-
ment span of the Skagit River Bridge.

Jeffrey L. Horton, P.E., is an area
engineer in the FHWA Washington
Division Office. He received a bach-
elor’s degree in civil engineering
from Kansas State University.

For more information, contact
Jeff Horton at 360-753-9411 or
Jjelf-borton@dot.gov.

The author would like to thank
Susan Wimberly, field operations
team leader and Emergency Relief
manager, and Debbie Lebmann,
bridge engineer, both with the
FHWA Wasbington Division Office,
Jor their contributions to the article.

Communication, collabo-
ration, innovation, and
FHWA Emergency Relief
funding were critical to
replacing the collapsed
span and upgrading the

overhead elements to
prevent further incidents.
Here is the I-5 Skagit
River Bridge with the
new span and the main
truss spans with modified
portals and sway braces.
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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 bhighway
community. This information comes from U.S.
Department of Transportation (USDOT) sources unless
otherwise indicated. Your suggestions and input are
welcome. Let’s meet along the road.

Management and Administration

Secretary Foxx Breaks Ground on
San Juan Improvements Project

Secretary of Transportation Anthony Foxx recently
joined Puerto Rico Governor Alejandro Garcia Padilla
and other territorial officials for the groundbreaking of
the PR-18/21 Improvements project on the island’s
busiest north-south corridor.The $16.1 million project,
which relies on $14.5 million in Federal funds, is expect-
ed to improve traffic flow on one of Puerto Rico’s key
economic arteries and improve safety along a route
with a history of crashes.

In addition to improved safety and overall traffic flow,
the PR-18/21 project will improve access to and from
the Centro Médico complex, a key medical facility that
serves thousands of residents of Puerto Rico and nearby
Caribbean islands. It will also provide better access for
drivers and pedestrians alike to the Centro Médico Tren
Urbano mass transit station, which serves the new
Comprehensive Cancer Center site and the planned
“Science City” east of PR-18.

According to the Puerto Rico Highways and Transit
Authority, this project will help support thousands of
jobs.Also, by reinforcing the growth of Centro Médico
and Science City, the project will help inject $560
million into Puerto Rico’s economy.

When completed in 2016, the PR-18/21 project will
support existing land uses and promote other modes of
transportation, such as walking and cycling, and Tren
Urbano ridership.

Deputy Secretary Mendez Celebrates
Completion of Austin Expressway

U.S. Deputy Transportation Secretary Victor Mendez
joined State and local officials at a ribbon-cutting cer-
emony to celebrate the completion of the Manor
Expressway (U.S. 290 East) project to improve mobility
in the Austin, TX, metropolitan area. The $426 million
project, which relied on $122.5 million in Federal funds,
has tripled capacity on a route that has seen traffic
increase more than 78 percent since 1990.The project
provides the Austin area with three new tolled express-
way lanes in each direction, in addition to three existing
nontolled arterial lanes in each direction.

The Manor Expressway project began in 2010 and
spans 6.2 miles (10 kilometers) east of downtown Austin
between U.S. 183 and SH-130.The first phase of the
project included construction of direct connectors
between U.S. 290 and U.S. 183, and 1.5 miles (2.4
kilometers) of a new toll road.The phase 1 projects
opened to traffic in late 2012. Phase 2, which included
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Deputy Transportation Secretary Victor Mendez (center)
joined Mike Heiligenstein, executive director of the Cen-
tral Texas Regional Mobility Authority, and Ray Wilkerson,
chairman of the authority’s board of directors, for the
opening of the Manor Expressway in Austin, TX.

construction of U.S. 290 from Chimney Hill Boulevard
to east of SH-130, opened to traffic in May 2014.

The project restores mobility to fast-growing eastern
Travis County, making it safer for drivers to travel in the
corridor. It also provides key connections to other
important roadways in the region, including U.S. 183
and the SH-130 toll road.

In addition, the project included a 10-foot (3-meter)-
wide shared-use path for bicyclists and pedestrians. The
shared-use path runs for 6 miles (9.6 kilometers) along
the Manor Expressway from the U.S. 183 interchange to
east of SH-130.The path is separate from the road and
connects with other trails in the area.

Technical News

FHWA Demonstrates Highway Friction Tester

The Federal Highway Administration (FHWA) is offering
demonstrations of its Highway Friction Tester (HFT) to
State departments of transportation. The HFT is a self-
contained testing vehicle that maps friction at 1-foot
(0.3-meter) intervals continuously along a pavement
section. Agencies can use the friction data for both
network-level and project-level applications, such as

a pavement friction management program or a crash
investigation.

Continuous testing improves an agency’s ability to
measure friction through intersections and around
curves, and provides a more comprehensive picture of
how friction varies in a section of pavement. The HFT
uses a fixed-slip test method, which limits the slip of the
test wheel to approximately 15 percent rather than fully
locked, to deliver a coefficient of friction that is more
representative of conditions experienced by vehicles
with modern antilock braking systems.

FHWA’s onsite demonstrations offer States an over-
view of the HFT’s testing and data reporting capabilities,
enabling agencies to conduct friction testing on their
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FHWA's Highway Friction Tester, shown here, can assess
pavement friction continuously through intersections and
around curves.

local pavement surfaces. Demonstrations may range from
a half day up to 5 days, depending on the testing loca-
tion and the agency’s goals for the demonstration. FHWA
offers these demonstrations free of charge but may
require participating agencies to provide traffic control.
For more information, contact FHWA's Bob Orthmeyer
at robert.ortbmeyer@dot.gov or 708-283-3533, or
David Merritt at The Transtec Group at dmerritt
@thetranstecgroup.com or 512-451-6233. To schedule
a demonstration, contact The Transtec Group at
512-451-6233, or request a demonstration online
at www.thetranstecgroup.com/bighway-friction-tester
-demonstration.

Public Information and
Information Exchange

FHWA Releases Report Highlighting
Sustainability Activities

FHWA is committed to
improving the sustainability
triple bottom line—social,
economic, and environ-
mental outcomes—of its
activities. To this end,
FHWA has spearheaded
a number of efforts to
address and advance
sustainability. These
initiatives range from
projects to mitigate
climate change impacts
to initiatives that
promote sustainable
pavements and improve
safety, and to tools to better assess the ben-
efits and costs of transportation investments.

In a recent report, Advancing a Sustainable
Highway System: Highlights of FHWA Sustainability
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Activities, FHWA describes how the agency has incorpo-
rated sustainability into a wide variety of its programs,
projects, policies, processes, and partnerships.The report
is intended for use by a diverse audience of transporta-
tion agency professionals at the Federal, State, and local
levels, as well as by the public.

FHWA'’s goal is to encourage use of sustainable
approaches in transportation planning, investments,
operations, and other phases of project delivery. The aim
is to help decisionmakers continue to enhance quality of
life and serve the transportation needs of the present
without compromising the ability of future generations
to meet their needs.

For more information, visit www.sustainablebighways
.dot.gov/FHWA_Sustainability_Activities_June2014.aspx.

NHTSA Launches TireWise Consumer
Education Campaign

USDOT’s National Highway Traffic Safety Administration
(NHTSA) recently launched its TireWise campaign to
provide consumers and retailers with essential informa-
tion about choosing and caring for their vehicles’ tires.
NHTSA estimates that each year almost 200 fatalities
occur as a result of tire-related crashes, along with
approximately 11,000 total tire-related crashes.

LN

NHTSA's TireWise campaign helps consumers appropri-
ately choose and care for tires.

The TireWise campaign covers tire buying—how to
select the right type, size, and rating of tire; tire pres-
sure—how to check your tire pressure monthly; and
treadwear—how to check tires for wear and other visual
defects monthly. Other topics include tire aging—how
tires break down over time; the effects of high tempera-
tures—how to check tire pressure and conditions in hot
climates; and replacing tires—how to learn when your
tires were manufactured and follow the vehicle manufac-
turer’s recommendation for replacement, regardless of
actual miles on the tire.

To reach as many consumers as possible online and in
stores, the TireWise campaign is featured on SaferCar.gov,
and all of the content is also available to retailers and tire
manufacturers across the United States.
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Users also can sign up for tire recall alerts for their
specific tires and submit tire complaints from their
mobile devices via NHTSA’s SaferCar mobile app for
Apple® and Android™ products. In addition, tire recall
information is available by following NHTSA on Twitter
and Facebook or by signing up on SaferCar.gov for the
RSS feed and email alerts.

For more information, visit NHTSA's TireWise Web

site at wwuw.safercargouv/tires.
NHTSA

Massachusetts Releases Vehicle-Use
Data for Competition

The Metropolitan Area Planning Council (MAPC), the
Massachusetts Department of Transportation (MassDOT),
and the Massachusetts Technology Collaborative (MassTech)
recently announced the results of their 37 Billion Mile
Data Challenge. The competition challenged the data
community to delve into a vast new set of anonymous
vehicle-use data and produce innovative visualizations,
applications, and insights on the Massachusetts transpor-
tation system.The results are intended to inform policy
and help the Commonwealth build a more efficient and
sustainable transportation system.
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The project “Driving and Land Use: An Explanatory
Model” earned a best analysis award in Massachusetts’s
37 Billion Miles Data Challenge. This interactive map
shows miles of driving per day, per person by ZIP code.
The project tested a variety of potential variables affect-
ing driving patterns.

The winning entries ranged from “MassEMIT;” a tool
that enables users to compare factors such as carbon
dioxide emissions and fuel use by community, to a
transportation infographic that informs the public on the
true costs of driving.To view all of the entries, visit the
event Web site at www.37billionmilechallenge.org.

The release of the new data set—the Vebicle Census
of Massachusetts—represents a first-in-the-Nation release
of State vehicle registry data. The vehicle census was
created by MAPC, in partnership with MassDOT and
with support from the Barr Foundation. The competition
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also was made possible through support by MassDOT’s
and MassTech’s work under Governor Deval Patrick’s
Massachusetts Big Data Initiative, a program launched
in 2012, and other sponsors.

The challenge builds upon previous efforts to analyze
and increase access to State transportation data, includ-
ing the launch of the MassDOT “Developers Pages”
online data resource, MAPC’s Hubway Data Visualiza-
tion Challenge, and the December 2013 “Visualizing
Transportation” Hackathon run by MassDOT, MassTech,
and hack/reduce (a Boston-based nonprofit). These
efforts showcase the growing potential of open
government data and collaboration to drive innovative
public benefits.

For more information, visit wwuw.37billionmile

challenge.org.
MassDOT

Caltrans Project to Ease Congestion,
Create Gateway to Modesto

The California Department of Transportation (Caltrans)
and the city of Modesto recently broke ground on a $61
million interchange project to ease traffic congestion,
improve operations, and increase safety on Pelandale
Avenue at SR-99.The largest transportation project in
Modesto history, the plans include creating a striking
new gateway to showcase the city. Construction is
expected to be completed in 2017.

The project includes doubling the number of lanes on
the Pelandale overcrossing from three to six and building
new ramps to connect SR-99 with Sisk Road and Salida
Boulevard instead of busy Pelandale Avenue. Motorists
will spend less time stuck in traffic burning up gasoline,
which will save time and money and improve air quality.
Additional auxiliary and merge lanes will be part of the
interchange, giving motorists more time to safely merge
and exit. The interchange also provides direct access to a
nearby hospital. The improved traffic operations resulting

Caltrans

This simulated photograph shows what the SR-99/
Pelandale Avenue interchange will look like when com-
pleted. The curved wall at right is engraved with the
phrase “Welcome to Modesto: Water, Wealth, Content-
ment, Health.”
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from the project will enable emergency responders in
the area to serve more efficiently.

Motorists entering the city from the north on the
highway will view a sculptured and landscaped wall with
a “Welcome to Modesto” greeting carved into the rock.

Project funding includes nearly $44 million from
Proposition 1B, a 2006 voter-approved transportation
bond, and $17 million from local and regional funds.
Caltrans, the city of Modesto, the Stanislaus Council of
Governments, and Stanislaus County worked together
to secure funding for the project.

The existing interchange was built in 1970, and
Modesto’s population has more than tripled from 62,000
to 200,000 in the last 45 years. An average of 110,000
vehicles travel along SR-99 at Pelandale Avenue daily, a
figure that is projected to top 180,000 vehicles by 2035.

For more information, visit www.sr99pelandale.org.
Caltrans

“One Less Spark” Campaign Targets Wildfires
Caused by Vehicles

The Arizona Department of Transportation recently
announced its participation in the “One Less Spark, One
Less Wildfire” public awareness campaign, an interagency
initiative to raise drivers’ awareness of their role in pre-
venting wildfires. The U.S. Forest Service and other land
management agencies in California initially implemented
the campaign in 2012. After success in California, the
campaign is now expanding to other southwestern States.

“One Less Spark, One Less Wildfire” seeks to educate
the traveling public in areas of high-frequency fires or
areas that have the potential for catastrophic wildfire
damage.The campaign provides information about the
ways that vehicles can cause fires and the role the public
plays in preventing them.
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Vehicles can cause fires in several ways. Drivers
should avoid parking in tall grass, because the heat from
parts under the vehicle could start a fire. Anything that
hangs underneath a vehicle and drags against asphalt,
including chains used for towing, can cause sparks that
lead to wildfires. In addition, exposed wheel rims can
also cause sparks on asphalt; drivers should always check
tire pressure before traveling.

The campaign features informational brochures and
posters at rest area kiosks, bumper stickers, highway
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signs, electronic billboard messaging to increase aware-
ness in high-risk areas, and public service announce-
ments that provide safety information and fire
prevention tips.

For more information, visit www.preventwildfireca
.org/OneLessSpark.

Arizona Department of Transportation

Now Available: Transportation Planning
For Healthy Communities

FHWA and the Volpe National Transportation Systems
Center recently released a white paper titled “Statewide
Transportation Planning for Healthy Communities.” The
second in a series of FHWA white papers on this topic,
the document presents a flexible framework for State
departments of transportation (DOTSs) that choose to
integrate public health considerations into their transpor-
tation planning and decisionmaking. The paper draws from
five case studies of DOTSs and their partners. (The previous
white paper focused on metropolitan planning organiza-
tions and their transportation planning processes.)

The framework presented in the paper identifies key
decision points—including motivations, early actions, and
structural changes—for considering health both within
the formal planning process itself and in related State
programs. The analysis highlights common characteristics
of DOTs that are including health considerations in their
planning activities, such as support from leaders or
legislators, active partnerships with other State agencies,
and programs that facilitate the discussion of health and
transportation (for example, Complete Streets and Safe
Routes to School initiatives).

The project team
concluded that there
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to support the
consideration of
health in transporta-
tion planning. In
particular, metro-
politan planning
organizations and
State DOT's may
benefit from
examining what
each is doing and
adapting tech-
niques from each
other’s approach-
es. USDOT and its
Federal partners
could provide further informa-
tion by conducting research on health data and perfor-
mance measures and by continuing collaboration with
the Centers for Disease Control and Prevention to
develop an analytical resource for DOTs to consider
health in their decisionmaking.

The white paper is available at www.planning.dot
.gov/documents/VolpeFHWA_DOT_Health.pdf.
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Internet Watch

by Kate Sullivan

Simplifying Project Delivery

Decisions With GeoTech Tools

Problematic soil and rock conditions often negatively
affect the construction costs, schedules, and long-term
structure performance of transportation infrastructure
projects. Geoconstruction techniques can help to address
those issues with materials and methods to stabilize
foundations, retaining walls, and other earthworks. These
technologies also have significant potential to achieve
some of the objectives of the Strategic Highway Research
Program 2 (SHRP2), including rapid renewal of transpor-
tation facilities, minimal disruption of traffic, and produc-
tion of long-lived facilities.

However, choosing the best geoconstruction technol-
ogy for transportation systems is a complex endeavor that
requires integrating available information with a number
of factors specific to the task and the site. This complex-
ity and the lack of a comprehensive system to assess
information have resulted in geoconstruction technolo-
gies being underutilized by planners and engineers.

To address these issues, the Transportation Research
Board’s SHRP2 has developed a Web-based information
and guidance system, GeoTech Tools: Geoconstruction
Information & Technology Selection Guidance for
Geotechnical, Structural, & Pavement Engineers. The
system, available at www.GeoTechTools.org, helps
engineering professionals assess critical information on
geoconstruction techniques and assists them in deciding
which technologies are applicable.

“The system is a comprehensive toolkit of geotechni-
cal information that addresses all phases of decisionmak-
ing to enable transportation projects to be built faster, to
be less expensive, and to last longer,” says Scott Anderson,
a technical service team manager with the Federal
Highway Administration’s (FHWA) Resource Center.

Importance of User Involvement

Development of the system began in fall 2009. Eight
reviews of the system during development, with input
from potential users, led to revisions resulting in a more
usable, intuitive system.The first release of the system
was in November 2012.

Feedback and contributions from users were a primary
objective in the design of the Web site. Even now users
are strongly encouraged to submit technical updates or
corrections, case histories, cost information, photographs,
and references to expand and enhance the site.

A Multitude of User Options

GeoTech Tools enables users to select, design, estimate costs
for, and monitor construction of nearly 50 geoconstruction
technologies. The home page displays four columns repre-
senting components of the system: What’s New, Catalog of
Technologies, Technology Selection, and Contribute. On

the left side of the page is a list with links to other features
of the Web site, such as background on the SHRP2 project,
geotechnical design process, a glossary, and other resources.

48

The two primary components of the system are the
Catalog of Technologies and the Technology Selection
System.The catalog page provides a listing of the tech-
nologies that are used for four elements of construction:
new embankment and roadway construction over unsta-
ble soils, roadway and embankment widening, geotechni-
cal pavement components, and working platforms.

‘When a user clicks on a specific technology, the
Information Technology page appears.This page provides
a description of the selected technology, plus links to
supporting documents that users can access and down-
load, including fact sheets, photographs, case histories,
design guidance, quality control and assurance proce-
dures, and more. Developers analyzed each technology to
produce an indepth look at advantages and disadvantag-
es, environmental conditions, and other information.

The other primary system component, the Technology
Selection System, helps identify a short list of potential
geoconstruction technologies for a user-defined set of
project conditions. The Technology Selection page
contains both a listing of the technologies sorted by
classification and an interactive selection tool. In the
classification system, the technologies are grouped into
categories (such as Geotechnical Solutions for Earthwork
Construction) that enable an experienced engineer to
access solutions according to a specific category of
problems. The Interactive Selection System uses a list
of questions to determine potential geoconstruction
technologies for a particular project.

As Matthew DeMarco, a SHRP2 engineer at FHWA,
explains: “One of the best features of the GeoTech Tool
system is that it was designed for a variety of users.
Experienced engineers will benefit from the design,
construction, and cost info provided in the Catalog of
Technologies. Less experienced engineers and planners
will also benefit by using the technology selection part
of the system to assess the feasibility of various technolo-
gies in addressing project requirements and constraints.”

For more information and to register, visit www
.GeoTechTools.org.

Kate Sullivan is a contributing editor for PUBLIC ROADS.
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NATIONAL HIGHWAY INSTITUTE

by Imani Lester and Dr. Earl Lee

Bridge Inspection Course Goes to College

The Nation’s bridge infrastructure relies heavily on the
work of bridge safety inspectors to ensure quality, safety,
and overall performance for public use.Therefore, safety
inspectors are federally mandated to undergo comprehen-
sive training to lead bridge inspection teams and become
successful program managers. The National Highway
Institute (NHD) developed Safety Inspection of In-Service
Bridges (130055) and updated it in 2012 based on the
latest edition of the Federal Highway Administration’s
(FHWA) Bridge Inspector’s Reference Manual (FHWA
NHI 12-049).The course provides the most current
information on the safety inspection of in-service bridges.

To expose inspectors to a wider variety of bridge
conditions and defects than they may easily find for
training purposes in the field, NHI developed a virtual,
computer-based 3-D alternative to the real-world field
inspection required by the course.The 3-D Virtual
Bridge Inspection includes two virtual bridges—a steel
bridge over a roadway and a concrete bridge spanning
water—that each present 15 checkpoints for student
teams to investigate and evaluate. (For more on virtual
bridge inspection, see “Training Update” in the May/June
2013 issue of PUBLIC ROADS.)

Now the safety inspection course is breaking new
ground as the first NHI training to be used as a technical
elective for an undergraduate college program.

Bringing Bridges into the Classroom

In January 2014 the Delaware Technology Transfer (T2)/
Local Technical Assistance Program Center and the
Department of Civil and Environmental Engineering at
the University of Delaware hosted the bridge inspection
course. Twenty-four junior and senior civil engineering
students took the course during the winter semester to
satisfy one of the three technical elective requirements
for their degrees.

Professor Harry “Tripp” Shenton, chair of the department,
had the idea to sponsor the course.“I thought it would be
an excellent technical experience to put into practice what
we are teaching in the classroom,” he says.“I also knew that
completing the course would be an advantage for this
group of students when searching for jobs and internships.”

The safety inspection course is one of only a few NHI
structures courses that have a prerequisite requirement,
which all of the students completed online without
difficulty. Over the course of the 2-week training, stu-
dents learned about a majority of current construction
standards, bridge construction types, and even some
materials not typically used today, but still in service.
They also learned about other factors not associated
with the structure itself, such as inspection safety, traffic
control, signing, and approach railing.
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These students in teams of two complete virtual inspec-
tions, using laptops in the classroom.

For the bridge inspection requirement of the course,
the students used the computer-based 3-D alternative.
They were able to inspect a bridge using virtual safety
equipment, tools, and support equipment just like they
would find in the field.

Measuring Its Success

The feedback from the student participants was very
positive. “One of the best parts of the class was the
interactive nature of it,” explains Bobby Andersen, a
senijor civil engineering major at the University of
Delaware. “The questions [the instructors] asked made
the students think critically about what they just learned
and apply it to the question.”

When measuring the success of the course, Professor
Shenton was pleased to report that all participants
passed and received their certificates. It was also a
success in that it provided a beneficial opportunity and
experience for the students. The department intends to
keep the course as part of its winter session offerings.

“I think it was a great opportunity for [the students] to
learn the terminology and see actual photos of various
bridge types or components before hitting the job
market,” says Diane Kretz, PE., a structural engineer with
the FHWA New Jersey Division, who also attended the
course. “They all worked hard during their 2-week
training, and I think their test scores probably would
show it. I can’t tell you enough what a great idea it was
for the university to initiate this course for [its] students.”

For more information, visit the NHI website at
www.nhi.thwa.dot.gov. For questions, contact NHI at
nhicustomerservice@dot.gov or 877-558-6873.

Imani Lester is a contractor for NHI. Dr. Earl Lee is the
T2 coordinator for the Delaware Center for Transportation.
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Communication Product Updates

Compiled by Lisa Jackson 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 (FHWA) 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
Jrom FHWA's Research and Technology (R&T) 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 Web site at wwuw.ntis.gov to
order publications online. Call NTIS for current prices.
For customers outside 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

Web site: 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
13710 Dunnings Highway
Claysburg, PA 16625

Telephone: 814-239-1160

Fax: 814-239-2156

Email: report.center@dot.gov

For more information on R&ET communications
products available from FHWA, visit FHWA's Web site
at www.fbwa.dot.gov, the FHWA Research Library

at www.fhwa.dot.gov/research/library (or email
fhwalibrary@dot.gov), or the National Transportation
Library at nitl.bis.gov (or email library@dot.gov).

State of the Practice and Art for Structural Health
Monitoring of Bridge Substructures
Publication Number: FHWA-HRT-09-040

Based on standards established by the Florida
Department of Transportation and FHWA, visual inspec-
tions of U.S. bridges are required every 2 years.And
although visual inspections are adequate, they do not
provide a reliable way to determine the actual health of
a bridge’s foundation elements. This report offers an
overview of the benefits of remote data acquisition
systems for the short- and long-term monitoring of
highway bridges. It also includes a discussion of previous
methods for monitoring foundation health for compari-
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son throughout the life
cycle of the bridge.

Researchers used
wireless communication
and Internet systems
technologies to provide
remote monitoring
capabilities for struc-
tural members. A voided
shaft test site in
Clearwater, FL, and a
bridge replacement
site in Minneapolis,

MN, served as the
primary proving
grounds. Researchers
obtained data from
beneath the ground to assess

health and performance, and to review capabilities of

a low-cost automated data acquisition system.They
evaluated the system by remotely uploading information
to a host server and making spontaneous changes to the
system configuration without a site visit.

The study provides an overview of procedures for
remote automated monitoring that bridge owners can
apply to a structural element to enable lifetime monitor-
ing. These techniques include a variety of sensors and
devices to record temperature, load, strain, movement,
and other vital parameters to monitor structural health.

The study highlights the convenience and, in some
instances, limitations and considerations when planning
a remote monitoring program. It summarizes the
successes and learning experiences gained from this
project, including a review of the short- and long-term
monitoring procedures implemented on the I-35W
Bridge in Minneapolis, MN. Researchers explain the
construction, setup, instrumentation, monitoring proce-
dure, and results for a full-scale remote structural health
monitoring system.

The report is available at www.fhwa.dot.gov
/publications/research/infrastructure/structures
/bridge/09040/index.cfm. Printed copies are available
from the PDC.

An FHWA Special Study: Post-Tensioning
Tendon Grout Chloride Thresholds
Publication Number: FHWA-HRT-14-039

Elevated levels of chloride were recently found in a
commercially pre-bagged grout powder for grouting
tendons in post-tensioned bridges. The chloride value in
the powders exceeded the current limits set by all of
the domestic and international regulatory committees.
A chloride threshold is defined as the minimum
chloride concentration needed to induce corrosion.
However, there is limited information pertaining to the
actual chloride threshold for seven-wire prestressed
strands. Prompted by the high chloride levels found in
the commercial powders, FHWA conducted a 6-month
accelerated corrosion testing program to determine
chloride thresholds for post-tensioned strands.
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This report discusses
the testing program and
presents two chloride
threshold values
determined for post-
tensioned strands that
were fully encased in
the contaminated
grout. The first thresh-
old value has a 0.4
percent chloride
concentration by
weight of cement,
which is the lowest
amount to initiate
corrosion of the
strands. At this
threshold, researchers
demonstrated that rust spots can form and a small
number of pits can start to form beneath some of those
spots.The second chloride threshold is 0.8 percent
chloride concentration by weight of cement for corro-
sion propagation. At this threshold, researchers deter-
mined that corrosion starts to intensify in terms of the
number of pits and pit depth; this threshold is consid-
ered critical.

Once a chloride concentration exceeds the critical
threshold, significant corrosion damage can be antici-
pated, and the long-term structural integrity of the bridge
may be compromised. If post-tensioned tendons contain
carbonated grout, segregated grout, cracks in the duct,
voids filled with water with or without chloride ions, or
free sulfate ions in contact with the strands, corrosion is
possible below the proposed threshold values.

This report is available at www.thwa.dot.gov
/publications/research/infrastructure/structures
/bridge/14039/index.cfm. Printed copies are available
from the PDC.

Efficient and Safe Merging Solutions—
Advanced Freeway Merge Assistance: Harnessing
The Potential of Connected Vehicles

Publication Number: FHWA-HRT-14-045

Freeway merging, a major safety concern, can cause
traffic to slow and contribute to bottlenecks and crashes.
This fact sheet discusses an Exploratory Advanced
Research (EAR) Program project designed to improve the
efficiency and safety of freeway merges using connected
vehicle technology.

The project,Advanced Freeway Merge Assistance:
Harnessing the Potential of Connected Vehicles, focused
on developing and evaluating freeway merge assistance
systems that may significantly improve operations in a
connected vehicle environment.

As a starting point, the Center for Transportation
Studies at the University of Virginia conducted a study in
2008 that developed strategic algorithms for improving
merging. Researchers developed a dynamic lane control
algorithm to encourage lateral movements of mainline
vehicles by using a lower speed limit for the far right
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lane of the freeway; a
gap-responsive onramp
signal algorithm to give
a ramp vehicle the
green light based on
expected gap availabil-
ity in the freeway
mainline; and a
merging control
algorithm to control
and advise speed
changes for mainline
and ramp vehicles to
enable safe merging
in the smallest
space, at the highest
speed possible.

Researchers on the EAR
project aimed to enhance the efficiency and safety
of these algorithms. Leveraging the communications
capabilities of connected-vehicle technologies, the
researchers integrated microscopic traffic simulations
with wireless network simulations. The blended simula-
tion results helped in designing and assessing traffic
impacts of control actions associated with freeway
merging.To determine the safety impacts of various
scenarios, the researchers developed a safety evaluation
module to project the number of crashes.

This research has the potential to significantly im-
prove freeway merge operations. Additional research is
recommended to further develop the concept of opera-
tions, understand its value, and identify promising
deployment scenarios.

The document is available at www.fhwa.dot.gov
/advancedresearch/pubs/14045/index.cfm. Printed
copies are available from the PDC.

Guidelines for the Implementation of
Reduced Lighting on Roadways
Publication Number: FHWA-HRT-14-050

Streets and roads may be illuminated with more light than
is necessary or lighting may be maintained too conserva-
tively. The energy required for roadway lighting is consid-
erable and can comprise a significant portion of a
transportation agency’s budget.The goal of adaptive
lighting is to provide an acceptable degree of illumination
for the safety of roadway users while minimizing costs.

The guidelines presented in this report address the
need to maintain the safety effects of roadway lighting
while alleviating the budgetary strains associated with
the maintenance and operation of the lighting infrastruc-
ture. The report proposes a new set of criteria for
practitioners to apply to their roadway environments.
The criteria identify appropriate lighting levels for given
roadway characteristics and usage.

The methodology for applying the criteria is based
on existing international standards that accommodate
various roadway characteristics and usage.The criteria
presented in the report use real-world lighting data
and robust statistical analysis of the crash histories of
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associated roadways.
Practitioners are likely
to benefit from the
enhanced data
collection and
statistical approaches.

For an adaptive
lighting solution to
produce a financial
benefit, it should
include a control
system that is
either central or
localized on each
luminaire, a
dimmable-controls-
ready luminaire,
and a localized
metering or negotiated
adaptive lighting electricity rate. The control
system, the primary component of the adaptive lighting
methodology, should be monitored and managed from a
central location.

Primary benefits of adaptive lighting include lower
energy use (potentially a 20- to 40-percent reduction),
reduced maintenance, fewer traffic interruptions caused
by maintenance, less light pollution, and reduced road-
way glare, all while maintaining roadway safety.

This document is available at www.fhwa.dot.gov
/publications/research/safety/14050/index.cfm. Printed
copies are available at the PDC.

.....................................................................................

Order Processing Code: *5514
[ Yes, enter subscriptions to PUBLIC ROADS at

$31 each ($43.40 foreign) per year so | can get news on

cutting-edge research and technology, and on the latest
transportation issues and problems.

The total cost of my order is $ . Price includes
regular shipping and handling and is subject to change.

COMPANY OR PERSONAL NAME (PLEASE TYPE OR PRINT)

ADDITIONAL ADDRESS/ATTENTION LINE

STREET ADDRESS

CITY, STATE, ZIP

DAYTIME PHONE INCLUDING AREA CODE

PURCHASE ORDER NUMBER (OPTIONAL)

Mail to: U.S. Government Printing Office e Superintendent of Documents
P.0. Box 979050 e St. Louis, MO 63197-9000

52

......................

Superintendent of Documents Order Form

Reporting Changes of Address

PUBLIC ROADS has two categories of subscribers. One includes the
organizations and people who receive the magazine without
charge; the editorial office of the magazine maintains the mail-
ing list for this group. The other category is the group of people
and companies that pay to receive the magazine; the mailing list
for this group is maintained by the Superintendent of Documents
for the U.S. Government Printing Office.

Free copies are distributed to offices of the Federal Highway
Administration, State highway agencies, technology transfer
centers, and selected leaders who have responsibility for
highway-related issues. Most of these copies are mailed to
offices for their internal distribution or to people by position
title rather than by name. If any office or individual subscriber
in this category has a change of address, please send the
complete previous mailing address and the complete new
address to our distribution manager, Lisa Jackson, via email
(lisa.jackson@dot.gov), telephone (202—-493-3204), or mail
[Lisa Jackson, PUBLIC ROADS Distribution Manager (HRTM),
Federal Highway Administration, 6300 Georgetown Pike,
McLean, VA, 22101-2296].

Paid subscribers who have an address change should notify
the U.S. Government Printing Office, Claims Office, Washington,
DC, 20402; or call 202-512-1800; or fax 202-512-2168. Please
do not send an address change for a paid subscription to the
editorial office of PUBLIC ROADS. We do not manage the paid
subscription program or mailing list, and we are not able to
make the requested change.

L ] \
(MasterCard] VISA' = Cards| | § |
L A

Visit the U.S. Government Online Bookstore at
http://bookstore.gpo.gov.

Order by phone CIRE Dial 202-512-2104.

Call toll-free 866—512—1800
or, in the Washington, DC, Send order inquiries
to contactcenter@gpo.gov.

Order online

area, call 202-512-1800 from
7:00 a.m. to 9:00 p.m. EST.

For privacy protection, check the box below:
[] Do not make my name available to other mailers

Check method of payment:
[ Check payable to Superintendent of Documents

[ GPO deposit account I
[ VISA [ MasterCard [ AMEX [ Discover

ACCOUNT NUMBER

EXP]RATION bATE AUTHORIZING SIGNATURE 2/09
Thank you for your order!

PUBLIC ROADS ¢ NOVEMBER/DECEMBER ¢ 2014



O Increase Your Knowledge
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