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Guest Editorial

The Law and Beyond

On June 29, 1956, President Dwight D.
Eisenhower signed into law the Federal-Aid
Highway Act of 1956, launching the Inter-
state construction program. On July 14,
1955, just a year earlier, he had signed the
Air Pollution Control Act of 1955, initiating
a new era in Federal environmental law.

Over the next 50 years, as the inter-
state system grew, so did the body of law
regulating the environment. In 1969, the
National Environmental Policy Act was
passed, and the Long Island Expressway
Viaduct was rebuilt; in 1973, the Endan-
gered Species Act was passed, and the
Eisenhower/Johnson Memorial Tunnel
was completed; in 1977 the Clean Water
Act was passed, and a year later the Vail
Pass was completed. At last count, more
than 60 environmental laws now apply
to the construction and operation of
Federal-aid highways.

Highway builders and users have
responded remarkably well to these new
and evolving standards. Despite a tripling
of vehicle miles traveled, emissions from
motor vehicles have dropped signifi-
cantly since 1970. Wetlands affected by
highways now are mitigated at an aver-
age ratio of more than 2 acres for every
1 acre of impact. Endangered species
routinely are avoided on highway proj-
ects. The Nation’s roadways are gentler
on the environment than ever before.

Yet the adaptation of highway con-
struction and operation to the environ-
ment is much more than a response to
an increasingly complex network of
laws. These practices are not driven by
mandates but by values. They reflect a
philosophy that building highways com-
patible with the environment makes
good sense. It makes sense to “keep it
simple” by raising the lights on an Indiana
highway so endangered bats do not fly
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into traffic. It makes sense to “green” a
Pennsylvania highway by using scrap
tires to fill embankments on bridges. It is
“ecological” to plant native buffalo grass
and prairie plants along roadsides in
Kansas. It is civic, as well as civil, engi-
neering to revitalize businesses and
public facilities in an economically de-
pressed area while building an interstate
in Alabama. The Nation’s roads are built
to be sensitive to their context because
the transportation community and the
public value the scenic, aesthetic, his-
toric, environmental, and community
resources that surround them.

Over time, those who travel our high-
ways have come to appreciate them not
just as a means to a destination, but as
unique resources themselves. Whether it
is the Going-to-the-Sun Road, the Natchez
Trace Parkway, or Historic Route 66,
these roads capture the beauty and
history that is America. There is no law
that requires that—just the dedication
and vision of those who build projects
on the Federal-aid highway system.

April Marchese
Director of Human and Natural

Environment
Federal Highway Administration
7
CAL7

Fred Skaer

Director of Project Development &
Environmental Review
Federal Highway Administration



An ABC solution—prefabrication—offers a faster,
cheaper way to build new bridges for addressing the
deterioration of some U.S. spans.

(Above) The road deck for France’s Millau Viaduct was built by launching its
orthotropic steel superstructure from both ends of the bridge to meet over

the Tarn River. The viaduct features about 1.61 kilometers (1 mile) of ortho-
tropic steel superstructure. Photo: Groupe EIFFAGE.

by Vasant Mistry
and Al Mangus

early half—more than
250,000—of U.S. bridges
according to the National

Bridge Inventory are in the 25- to
50-year age range. This is a major
concern for many State departments
of transportation (DOTSs) and the
Federal Highway Administration
(FHWA) because many bridges have
a life expectancy of 50 years—making
them near the ends of their antici-
pated life cycles. The current goal
with new bridge construction is a
100-year lifespan.

In addition to aging, about 26
percent of the bridges in the United
States are deficient. Highway capacity
also has increased little during the
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past two decades. But traffic demand
has grown tremendously, causing
increased congestion, with bridge
construction projects compounding
the problem. Traffic control repre-
sents anywhere from 20 to 40 per-
cent of construction costs, and user
delays are priced at thousands of
dollars per day in heavy traffic areas.
Accelerated bridge construction
(ABC) is a swift and economical so-
lution for rehabilitating or rebuilding
bridges to address aging, substandard
load capacity, safety, and congestion.
The following success stories show
that many State DOTS, related agen-
cies, and contractors have used ABC,
especially prefabrication, effectively.

A Look at ABC

ABC can be defined as replacement
or new bridge construction that uses
design and construction methods to
minimize impacts to the traveling
public, river traffic, railroads, and the
environment—all while maintain-
ing high levels of quality and safety.
Examples include “midnight” lane
or road closures, contracting incen-
tives/disincentives, prefabricated
elements, and high-performance
materials to reduce the typical dura-
tion of onsite construction, improv-
ing safety and minimizing traffic
disruption while producing a higher
quality bridge. ABC can be used
anywhere along the entire process,
starting with planning, where early
right-of-way acquisition, expedited
environmental permitting, and in-
novating contracting can speed
the early stages. During actual con-
struction, prefabricated elements
and cutting-edge equipment and
innovations, such as self-propelled
modular transporters (SPMTs) and
concurrent onsite engineering opera-
tions, can hasten the later stages.
One particular ABC method involves
maximizing prefabrication—building
bridge elements and systems that
range from small, discreet parts to
entire spans offsite and then mov-
ing them into place swiftly—which
can greatly cut the time invested
in construction, minimizing traf-
fic congestion and safety hazards.
Prefabricated deck panels for
bridges, for example, can speed con-
struction considerably, with minimal
disruption to the traveling public.
“Prefabrication also allows a con-
trolled construction environment that
permits safer access by the worker,

improves quality, and extends the
life and performance of materials,”
says Byron Lord, program coordina-
tor for Highways for LIFE at FHWA.
“Frequently it significantly reduces
the man hours of labor required to
produce the bridge.”

“The need for prefabrication con-
tinues to increase due to the grow-
ing reconstruction necessary as we
celebrate the 50" anniversary of our
aging interstate highway system this
year,” says Mary Lou Ralls, principal
at Ralls Newman, LCC, an Austin, TX,
consulting firm, and former State
bridge engineer and director of the
bridge division at the Texas Depart-
ment of Transportation (TxDOT).
“Prefabrication is particularly attrac-
tive in addressing this need,” she
adds, “because of the combined
benefits of accelerated construction,
so critical in our congested environ-
ments, and the improved quality
possible with fabrication in a more
controlled environment. This im-
proved quality will help these bridg-
es achieve the 75 to 100 years of
service that are now needed.”

By maximizing prefabrication
and minimizing onsite construction
time, State DOT's and other bridge
owners can reduce costs in time and
materials, decrease congestion, and
increase safety.

Maximizing Prefab
Technology

Nearly all parts of bridges can be
prefabricated, theoretically, but what
is built ahead of time depends on

the particular project. All or part
of the construction can consist of
prefabricated or precast elements.
According to Lord, prefabrication is
applicable to most bridge projects,
but managers must weigh the cost
of materials and the cost of conges-
tion and inconvenience to stake-
holders. “As in every engineering
decision, it is important to take into
consideration the relevant factors
that determine the best applica-
tion for the conditions and needs,”
he says. (For more information, see
the FHWA report Framework for
Prefabricated Bridge Elements and
Systems (PBES) Decision-Making,
available online at www.fhwa.dot
.gov/BRIDGE/prefab/if06030.pdf.)
Using precast elements for build-
ing larger bridges can be cost effective
in materials and alleviating conges-
tion, because precasting concrete
“thrives on replication,” says Hratch
Pakhchanian, a structural design
engineer with FHWA’s Eastern
Federal Lands Highway Division.
Bridge elements might include
deck panels, sometimes using fiber-
reinforced polymer (FRP) technol-
ogy. The panels can be moved and
placed one right after the other
during construction, and later, dur-
ing repair. With the more traditional
approach, an old deck would be
removed and a new framework of
reinforcement put in place, with
the concrete being cast onsite. The
waiting time for curing is normally
4 weeks. However, with the use of
precast elements that same deck

Why Are the Nation’s Bridges
In Such Poor Shape?

One of the major reasons for the present state of U.S. bridges tracks back to age: The
combination of weather and vehicle traffic leads to deterioration, including corrosion,
fatigue, absorption of water, and loss of prestress. In addition, impact, overload, scour,
fractures, seismic activity, foundation settlement, cracking, and bearing failure often
damage bridges. Much more so than buildings and other structures, bridges are subject
to live loads that come and go. These include cars, trucks, and people, but also wind,

accumulated snow, and even earthquakes.

Heavy traffic especially causes much cyclic loading and deterioration. Fast-moving
traffic stresses a bridge horizontally, and the “vehicle bounce” across the bridge, increas-
es the vertical loading. And the heavier the load, the more damage is caused.

Studies suggest that bridges deteriorate slowly during the first few decades of their
50-year design lives, followed by rapid decline in the last decade. “If these predictions
are correct, the Nation is facing enormous rehabilitation and reconstruction costs over
the next two decades,” according to the Web site www.nationalbridgeinventory.com.
“Compounding this issue is the dramatic increase in both the weight and number of
heavy commercial vehicles, which impose an exponential increase in damage to the

infrastructure.”
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Crawling With Bridges

FHWA officials report that self-propelled modular transporter (SPMT) equipment is being used
more and more in the United States, owing partly to the recommendations of a U.S. team that
studied ABC in Belgium, France, Germany, Japan, and the Netherlands in April 2004.

SPMTs are multiaxle, computer-controlled vehicles that can move in any horizontal
direction while maintaining their payload geometry and equal axle loads. Typically, four-
axle or six-axle units can be coupled side-by-side and end-to-end to suit the weight or
dimensions of the cargo. Hydraulic drive motors are mounted on selected axles and can
provide forward and reverse travel. Speed depends on load, number of axles, inclination
of route, and the number of diesel-driven power packs. Top speeds typically range from

10 to 12 kilometers (6.2 to 7.5 miles) per hour.

Chicago Department of Transportation

As part of the Wells Street Bridge project in Chicago, IL, SPMTs moved a
34-meter (111-foot)-long, 7.6-meter (25-foot)-high, 386-metric-ton (425-
ton) truss span into place, where it was installed over 1 weekend.

Each SPMT unit can be steered individually and is monitored and controlled by a
computerized system. Each suspension can rotate 360 degrees to provide nine different
steering programs, such as forward, reverse, left or right, diagonal, transverse, and circu-
lar. Two electronic steering controls can be used for two or more separate SPMT groups
and connected to act as one integral unit. The capacity of each axle line varies depending
on the model but generally ranges from 32 to 40 metric tons (35 to 44 tons).

may take only a few days or hours
for placement, and be ready for ve-
hicle use immediately.

Likewise, bridge elements such as
columns, parapets, box beams, and
bent caps can be made from prefab-
ricated materials. Under precasting,
the concrete is often prestressed
during the offsite curing and bridge
parts are threaded together with
high-performance steel, which pro-
vide added durability.

Entire superstructures including
the deck and its railing, striping and
signage, the beams or girders sup-

porting the deck, and, in the case
of steel bridges, truss spans can be
built offsite—sometimes hundreds
of miles away—and be moved to a
different site for assembly.

FHWA recently held a series of
regional workshops on ABC. Applied
technology transfer workshops also
were held, with agreements between
FHWA and the bridge owners to
facilitate using ABC techniques for
specific bridges. Some examples of
ABC successes can demonstrate the
advantages of prefabricated elements
and systems.

Virginia: Dead Run and
Turkey Run Bridges

In northern Virginia, FHWA’s Federal
Lands Bridge Office refurbished the
Dead Run and Turkey Run Bridges
on the George Washington Memorial
Parkway in 1998 using prefabricated
deck panels. Because of the park-
way’s heavy commuter use—average
daily traffic of 43,000 vehicles in
1996—the bridges needed to be
kept open to traffic on weekdays
during replacement of the decks.

The three-span Dead Run Bridge
consists of two structures, each
carrying two lanes of traffic. The
Turkey Run Bridge is also two
structures of two lanes each, but it
has four spans. Both bridges have a
20.3-centimeter (8-inch) concrete
deck supported on steel beams with
noncomposite action (deck and
girders are not structurally linked,
and they function independently
of one another). This aspect of the
original design, along with the use
of precast concrete deck panels,
facilitated quick deck replacement
and allowed the structures to be
kept open during weekday traffic.
(See also the September/October
2002 issue of PUBLIC ROADS.)

The construction rate was re-
placement of one span for one
bridge per weekend. The construc-
tion sequence involved closing each
bridge on a Friday evening, saw
cutting the existing deck into trans-
verse sections that included curb
and rail, removing those sections
of the deck, setting new precast
panels, grouting the area beneath
the panel and above the steel
beam, and reopening the bridge
to traffic by Monday morning.

West Virginia: Howell’s

Mill Bridge

Another deck replacement project
involved replacement of an entire
superstructure using FRP. In a scenario
similar to the Virginia project, when
the West Virginia Department of
Transportation (WVDOT) overhauled
the Howell’s Mill Bridge in Cabell
County in 2003, significant daily traffic
needed to be accommodated.

The West Virginia project also had
constructability (difficulty posed to
builders by a project’s surroundings
or circumstances) issues. For exam-
ple, work on a neighborhood bridge
could be complicated by heavy
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Wearing Course

Threaded

 Cast-In-Place

traffic on an interstate that runs
underneath the highway. Work on
other bridges might encounter dif-
ferent constructability issues such as
difficult elevations, long stretches
over water, or crowding by adjacent
buildings.

For the Howell’s Mill bridge proj-
ect, the requirement to accommo-
date traffic became a constructability
issue, and that issue was largely over-
come through use of a prefabricated,
full-depth, FRP deck to speed
construction.

The 75-meter (245-foot)-long,
9.9-meter (32.5-foot)-wide bridge
required a replacement deck of 728
square meters (7,833 square feet).
The deck arrived onsite in 2.4- by
9.9-meter (8- by 32.5-foot) panels
with a factory-applied skid-resistant
surface. All panels were attached in
just 3 working days. At about 2.27
metric tons (2.5 tons) each, the
panels weighed 20-percent less than
their concrete counterparts and
required no forms to set up or strip
off. And the panels are immune to
chloride ion-induced corrosion, mak-
ing them ideal for environments
where deicing chemicals are com-
monly used.

As an added benefit, panel con-
struction in a controlled environ-
ment meant that quality control and

Two construction workers secure

one of the FRP deck panels on West
Virginia's Howell’s Mill Bridge. All the
prefabricated panels were placed in
just 3 days.

~ Precast Composite
Parapet
30.5-meter (100-foot)-
~ Long Precast Box
N Beams, 107 centimeters
. (42 inches) Deep

Post-Tensioning Bar

Precast Box Pier

This diagram of a
portion of the Baldorioty
de Castro Avenue over-
passes in San Juan, PR,
shows some of the
elements of a concrete
bridge that can be built
offsite, transported to
the construction site,
and then put in place.
Source: Precast/Prestressed
Concrete Institute.

sampling of materials was accom-
plished at the factory, saving time
and money.

Texas: Several Successes

In downtown Houston, TxDOT
needed to replace two 113-span
sections of the IH 45 Bridge in
1997 and used precast bent caps
on the existing columns to speed
construction and avoid conges-
tion. Designers estimated that a
conventional bridge system would
require more than a year and a half
of construction, with user delay
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costs of $100,000 daily. Instead, by
using precast bent caps, the 226
spans were replaced in 190 days.
The prefabricated elements
enabled much of the work to be
repetitive, which had its own ben-
efits, according to Kenneth Ozuna,
transportation engineer supervisor
for TxDOT. “This job was a success
due to the repetition of the work
and the contract language establish-
ing a schedule coupled with incen-
tives and disincentives,” he says. “The
work involved repetitive work on
more than 60 of the 113 spans—
resulting in high efficiency of work
crews. An added benefit was conve-
nient access—an entire lane beneath
and parallel to the bridge provided
unrestricted access for cranes, de-
liveries, and staging of operations.”
Using precast columns on cast-in-
place footings or drilled shafts also
can greatly reduce bridge construc-
tion times. Columns can be segmen-
tal and hollow or concrete-filled. In
Texas, the Dallas/Fort Worth Inter-
national Airport decided to upgrade
its Skylink people mover system to
accommodate new terminals and
more passengers. Casting convention-
al concrete columns with forms and

guy wires for the reinforcing would
have been difficult and expensive
because of interference with the
airport apron. Aircraft terminals and
gates would have had to be closed.




TxDOT

—— e

To speed refurbishment of the IH 45
bridge in Houston, TxDOT decided to
use precast bent caps set across the
existing columns to support the new
roadway, which also made use of
precast, prestressed deck panels and
I-beams.

Instead, airport officials opted for a
precast segmental system of columns.
The shorter work time enabled col-
umn construction to occur at night,

with minimal disruption to taxiing
airplanes and baggage movers.
Another Texas project makes
use of both prefabricated substruc-
tures and superstructures. In the early
1990s, Texas State Highway 249 was
upgraded from a four-lane, at-grade
road to a limited-access freeway. Two
overpasses were built at Louetta Road
to carry three lanes in each direction,
plus shoulders and ramp transitions.
The superstructure consists of trap-
ezoidal, 137-centimeter (54-inch)
U-beams as well as precast deck
panels supported on the U-beams’
top flanges with a cast-in-place com-
posite concrete topping. At the sub-
structure level, at the interior bent, a
single segmental pier supports each
beam. All beams and piers were pre-
cast, designed, and built using high-
performance, high-strength concrete.
Developments continue in the
use of bent caps and other prefabri-

The Big Pick

cated substructures, Ralls notes. For
instance, there is a current National
Cooperative Highway Research
Program project to develop connec-
tion details for precast bent cap sys-
tems in seismic regions. And FHWA
is sponsoring a Multidisciplinary
Center for Earthquake Engineering
Research project to develop de-
tails for segmental columns in
seismic regions, she says.

Louisiana: Lake
Pontchartrain Bridge

Bridge designers and builders are
finding ways to prefabricate en-
tire segments of a superstructure.
Units may include steel or con-
crete girders prefabricated with a
composite deck, pieced together
near the worksite, and then lifted
into place. This scale offers tre-
mendous potential advantages for
traffic flow and constructability.

The Church Street South Extension project over the New Haven
Interlocking and Rail Yard was part of a broader transportation
endeavor involving I-95 and New Haven Harbor. To minimize dis-
ruption to train service and eliminate hazards in building a bridge
over active rail lines, the Connecticut Department of Transportation
(ConnDOT) specified that the biggest segment of the 390-meter
(1,280-foot) bridge be completed in a single weekend night.

The contractor built the 98-meter (320-foot), 771-metric-ton
(850-ton) span in a few months. Only one crane in the world was
capable of moving the truss—Lampson International LLC's Transi-
Lift® LTL-2600.

One of the stakeholders in the project, a railroad company,
required that a crane capacity of 150 percent of the truss weight
be used to accommodate the weight of attendant items and as a

..gsgy — = =" s

The “Big Pick” employed the world’s largest mobile
crane, which took 4 weeks to assemble onsite and has a
lift capacity greater than 2,359 metric tons (2,600 tons).

safety margin. The largest mobile, land-based, high-capacity crane
in existence, the LTL-2600's maximum capacity is 2,359 metric tons
(2,600 tons). Even so, it barely fit the bill: The operation demanded
a crane capacity of 1,406 metric tons (1,550 tons) at the pick (lift)
radius of 57 meters (186 feet). With remain-in-place forms, rigging,
and other items, the truss weighed 951 metric tons (1,048 tons)
when it was actually moved.

The design firm developed detailed crane erection plans. The
crane's parts were trucked to New Haven on more than 200 tractor
trailers. It took 1 month for the crane to be put back together. But
before the crane could even enter the picture, the project team had
to build a pad to support it.

Poor soil conditions required that the crane be supported by a
foundation consisting of a 0.9-meter (3-foot)-thick reinforced con-
crete mat supported on 0.6 meter (2 feet) of compacted stone base.
Plans for the pad specified 1.8 meters (6 feet) of excavation depth,
71 centimeters (28 inches) of stone, 20 centimeters (8 inches) of
gravel, and 0.9 meters (3 feet) of 2,268 kilograms (5,000 pounds)
per square inch concrete.

The sequence of events during the 3 hours allotted for the “Big
Pick,” as it came to be called, was well rehearsed. Advance prepara-
tions for the night of the actual lift included rigorous tests for the
crane pad, rigging, and lift sequence. Team members ensured their
tasks would move like clockwork—secure the work areas for the
lift, illuminate the site, check the truss rigging, clear all trains from
the area, deenergize the electrified catenary system and power
feeder wires, get the “all-clear” for wires and trains, and check
weather and wind speed to determine if the lift was a “go.”

Finally, with about 500 spectators viewing the event in the early
morning hours of May 3, the crane lifted the entire truss 19.8
meters (65 feet) into the air and moved it 30.5 meters (100 feet)
toward the railroad tracks, where it was set into position. “It went
off without a hitch; it was flawless,” observes Paul Breen, assistant
district engineer for ConnDOT's District 3.

By the time the ribbon was cut and the bridge opened to traffic
in December 2003, the project had been completed 5 months ahead
of schedule and $0.5 million under its $32 million budget.
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ConnDOT

In Louisiana in 2002, the
Department of Transportation and
Development (DOTD) sought to
replace an I-10 bridge span over
Lake Pontchartrain. The original
span, built using prefabrication,
was 19.8 meters (65 feet) long
and 14 meters (46 feet) wide and
weighed 317 metric tons (350 tons).
The new span, with a 19-centimeter
(7.5-inch) concrete slab cast on pre-
cast prestressed concrete girders,
was built on a barge on the north
shore of the lake and then floated
to the bridge site.

The contract allowed the con-
struction company 24 hours of road-
way closure for span removal and
replacement under an incentive/
disincentive clause. The firm placed
the bridge span in much less time
than that, enabling it to earn the
maximum incentive. For DOTD this
approach meant minimal disruption
to the main artery into New Orleans
and the gulf coast and minimized
the use of a 161-kilometer (100-mile)
detour route.

Wisconsin: Mississippi
River Bridge

In Wisconsin, a new bridge across
the Mississippi River has a totally
prefabricated superstructure. In
2002, the Wisconsin Department of
Transportation (WisDOT) decided to
build the 784-meter (2,573-foot)-
long, 15-meter (50-foot)-wide bridge,
changing U.S. 14/61/WIS 16 from a
two-lane to a four-lane route to pro-
vide safer, more efficient access to
downtown La Crosse and into

Minnesota. WisDOT opted to use a
central prefabricated tied arch sec-
tion and float it into place before
connecting it to the permanent
bridge piers.

The bridge elements were built
145 kilometers (90 miles) from
the site in pieces manageable for
shipping and erection. They were
then assembled on barges near the
bridge site. The 145-meter (475-foot)-
long, 26.5-meter (87-foot)-high center-
span steel arch superstructure
was finally floated into place in
December 2003.

The prefabrication enabled
WisDOT to keep the main channel
of the Mississippi open to all river
traffic during construction per
United States Coast Guard require-
ments. Contract specifications did
not allow temporary structures in
the river during navigation season.
Erecting the arch on barges allowed
the work to proceed without inter-
fering with river navigation. It also
enabled the contractor to work on
both the river piers and the arch
simultaneously, speeding the con-
struction schedule.

Connecticut:
Church Street Span

Because prefabrication moves so
much of the preparation work for
bridge construction offsite, the
amount of time that personnel are
required to work onsite, frequently
in or near traffic, at elevation, over
water, or near power lines is greatly
diminished, thus contributing to
improvements in work zone safety.
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A marvel of the ABC approach, a
771-metric ton (850-ton) steel truss
span was set in place over rail lines in
New Haven, CT, in one operation at
midnight to avoid impacts on a vital
railroad corridor.

In Connecticut in 2003, part of
the Church Street South Extension
project required replacing a 98-
meter (320-foot) steel truss span
across a rail yard with active power
lines, creating a constructabil-
ity issue. To address the issue, the
largest mobile crane in the world
lifted a 771-metric-ton (850-ton),
prefabricated replacement span into
place in a single night, reducing
the time that personnel otherwise
would have had to work around
power lines and moving trains.

North Carolina:
Linn Cove Viaduct

Using prefabricated substructure
elements reduces the heavy equip-
ment required and the time that
the equipment is onsite. The re-
sult is less potential damage to
sensitive environments compared
with conventional construction.

Adjacent to North Carolina’s
Grandfather Mountain, the Linn Cove
area is one of the State’s most sensi-
tive biological areas. In an early pre-
fabrication success, engineers in
1983 completed a bridge at Linn
Cove as part of the Blue Ridge
Parkway, using prefabricated ele-
ments and an innovative construc-
tion method that had little impact
on the area.

To avoid placement of heavy
equipment in Linn Cove, the bridge
was built in one direction from the
south abutment to the north almost
entirely from the top down. The
only exceptions to this approach
were construction of the initial span
on temporary piers and construction
of a temporary timber bridge that
enabled the micropile foundation
drilling machine to prepare several
of the foundation sites ahead of
the erection of the superstructure.
“Use of prefabricated elements al-
lowed the construction to be done
with little falsework (temporary
elements), which minimized distur-
bance to the ground underneath
the bridge,” says Gary Jakovich, a
senior bridge engineer with FHWA.



The design included 153 super-
structure segments, each weighing
45.4 metric tons (50 tons), along
with 40 substructure segments
weighing up to 40.8 metric tons
(45 tons) each. Today the 379-meter
(1,243-foot) long Linn Cove Viaduct
winds around Grandfather Mountain
in an S-shape at an elevation of
1,250 meters (4,100 feet).

Millau Viaduct

At 2.5 kilometers (1.5 miles) long,
with some of its slip-formed rein-
forced concrete columns taller than
the Eiffel Tower and an orthotropic
steel deck superstructure 270 meters
(885 feet) above the river it crosses,
the Millau Viaduct in southern
France is the tallest vehicular bridge
in the world. It was completed in
December 2004 for half its original
price estimate. State-of-the-art
launching techniques, meaning the
prefabricated pieces were assembled
and launched out from the bridge’s
abutments, eliminated most of the
risk of working on a high bridge.
The four-lane bridge carries the
new A75 toll road over the Tarn
River valley, which splits the Massif
Central and links the towns of
Clermont-Ferrand and Béziers. A
driver paying the A75 tolls saves
3 hours when driving from Paris to

Building the Linn Cove
Viaduct from the top down
obviated a significant
footprint on ecologically
rich Grandfather Mountain
in North Carolina.

Montpellier or to the free-
way systems in France and
Spain.

Seven site-cast, slip-form-
reinforced concrete piers
support the viaduct. They
range in height from 78
meters (256 feet) to 245
meters (804 feet), depend-
ing on their placement
along the uneven valley
floor. A nearly 100-meter
(328-foot) pylon caps each
pier, making the tallest
column 343 meters (1,125
feet), which is just 100
meters (328 feet) shorter
than New York City’s
Empire State Building.

A total of seven cable-
stay towers support eight ortho-
tropic steel superstructure spans
resting on the seven slip-formed
concrete columns. The Millau
Viaduct is the world’s largest ortho-
tropic steel superstructure, consist-
ing of a 204-meter (669-foot) span
at either end of the bridge and six
342-meter (1,122-foot) spans in be-
tween. One hundred and fifty-four
stays attached to caret- or wedge-
shaped steel pylons attached to
the tops of the concrete piers sup-
port the orthotropic steel spans.

For all its impressive dimensions,
the Millau Viaduct appears to on-
lookers as delicate and transparent.
The viaduct uses the least material
possible, and the most practicable
for each component, also making it
less costly. To accommodate expan-
sion and contraction of the deck,
each concrete column splits into
two thinner columns below the
roadway, forming a V-shaped frame.

“The bridge not only has a dra-
matic silhouette, but crucially it
makes the minimum intervention
in the landscape,” indicates its archi-
tectural design firm, Foster and
Partners.

The bridge curves slightly on a
20-kilometer (12.4-mile) radius, and

the roadway has a slope of 3 degrees.

Both features provide improved

visibility for drivers and make the
bridge less monotonous to drive,
increasing both alertness and safety.

Prefabrication and a new type of
high-grade steel were instrumental
in reducing the total weight of the
orthotropic steel superstructure.
Thousands of pieces were crafted in
Eiffage’s (company descended from
the Eiffel Tower’s creator) steel-
fabrication facilities in the towns
of Lauterbourg and Fos sur Mer and
trucked to both ends of the bridge
site. These shop-fabricated deck
units of 60 metric tons (66.1 tons),
each 4 meters (13.1 feet) by 17
meters (55.8 feet), were field-welded
in assembly-line processes at both
sides of the valley and launched
toward each other, meeting over the
Tarn River.

Because of the great distances
between piers, temporary steel
falsework towers were built be-
tween them to take the weight of
the deck sections as they were
pushed out from the bridge ends.
Using a system of American-made,
high-capacity hydraulic jacks, draw-
ing on high-pressure cylinders and
pumps, and guided by global posi-
tioning system (GPS) technology,
the deck sections were slid out at a
rate of 60 centimeters (2 feet) every
4 minutes. Although American tech-
nology launched this amazing struc-
ture, it is rarely used in the United
States. (For an example in Iowa,
however, see “lowa Issues Video
on Innovative Bridge Construction
Technology” in the March/April 2005
issue of PUBLIC ROADS.)

When the sections were all in
place, the whole deck weighed
36,000 metric tons (39,683 tons), far
less than a conventional concrete
deck. Another figure: U.S. $523 mil-
lion (300 million euros), the total
cost of the bridge—half the original
estimate.

Get In, Stay In,
Get Out, Stay Out

A mantra frequently used by the
highway community—“Get In, Stay
In, Get Out, Stay Out”—has become
popular because of the need to
reduce traffic congestion caused
by work zones. The slogan also is
relevant to the reconstruction of
bridges because of the pivotal roles
that they serve in most transporta-
tion systems and the resulting need
to avoid long construction times.
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The various projects featured in
this article prove the effectiveness
of ABC for rehabilitating and build-
ing bridges to minimize impacts on
stakeholders. Many of the projects
contain more than one ABC element,
such as contracting mechanisms, use
of midnight road or bridge closures,
and innovative construction meth-
ods and tools.

ABC has helped reduce costs,
production times, and other frustra-
tions to stakeholders associated with
bridge construction.

Vasant Mistry is the senior bridge
engineer at FHWA. He serves as the
national technical expert for steel

The remaining five steel caret- or wedge-shaped pylons that support the
orthotropic steel Millau Viaduct with cable stays were prefabricated and then
moved into place using high-tech self-propelled modular transporters (SPMTs)
like the one shown here. Photo: Groupe EIFFAGE.

bridges and is responsible for pro-
moting high-performance steel,
ABC technology, cost-effective steel
bridge design, and the use of inno-
vative bridge technologies and ma-
terials. He has been with FHWA for
26 years.

Alfred R. Mangus is a transporta-
tion engineer with the Office of
Structures Contract Management
at the California Department of
Transportation (Caltrans). He has
29 years of experience, including
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14 years with Caltrans. He has re-
ceived two professional awards from
the James E Lincoln Arc Welding
Foundation.

For more information, contact

Al Mangus at 916-227-8926, 916-
961-ASCE, or al_mangus@dot.ca
.gov. Prefabricated bridge elements
and systems are one of FHWA’s
priority, market-ready technologies
and innovations. More information
is available at the RGT Web site
www.fhwa.dot.gov/crt.




The Golden Anniversary of the Eisenbower Interstate System was just

one of several significant anniversaries in bighway bistory in 2000.

Noteworthy
Year ...

Administration (FHWA) and its

partners celebrated the 50"
anniversary of the Dwight D.
Eisenhower National System of
Interstate and Defense Highways.
However, 2006 also marked signifi-
cant anniversaries of several other
special events in highway history,
including the 200™ birthday of the

In 2000, the Federal Highway

National Road, the 90™ anniversary
of the Federal-Aid Road Act, and the

80™ anniversary of historic Route 66.

Over the past 3 years, a number of

PUBLIC ROADS articles have chroni-

cled the story of the Interstate

System, but these other historic

stories deserve to be told as well.
This year of anniversaries is

an opportunity to take a look

at some of the most significant
events in the history of high-
ways in the United States.

The National Road—1806

On March 29, 1806, President
Thomas Jefferson signed legislation
authorizing him to appoint three
commissioners to build a road from
the Potomac River at Cumberland,

= 1) 1. W : 7% / Ao &
-~ Y 5 ok § R . > nd, v

AN TE) \Y ¥ .3 = Sy o - = 4 Te 7 - AT - S el T/
R e e Y % - - LA . 1 - e N /
o ~ e = : DAFSL P : -.?* gy -

Addison (Petersburg) Toll House, shown here, was 3.2
kilometers (2 miles) north of the Maryland border and the
first that travelers encountered in Pennsylvania after toll
collection began in 1835 on the National Road (U.S. 40). The
historic road, the first built by the Federal Government, is
200 years old in 2006 and is now a National Scenic Byway.
Photo: ©2001 National Road Heritage Park.
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Carl Rakeman, an artist with the
U.S. Bureau of Public Roads (BPR),
depicted the National Road at Willis
Creek just west of Cumberland, MD,
showing the Conestoga wagons and
stagecoaches that were common on
the road in its heyday.

MD, to the Ohio River at Wheeling,
WV (then in Virginia). With rivers
being the fastest means of travel
among the States, the first National
Road would provide a land bridge
connecting the Potomac and Ohio
Rivers for settlers bound for the
public lands on sale in the new
State of Ohio. The road also would
facilitate trade and bind the States
in what Jefferson called a “union
of sentiment.”

Congress had to think innova-
tively to get the road underway.
Instead of using tax revenue, the
1806 law applied 2 percent of the
revenue from the sale of Ohio’s
public land to building the road. To
address the belief that the Govern-
ment did not have the constitutional
authority to build a road on land
owned by the States, President
Jefferson was required to secure con-
sent from the three States through
which the National Road would
pass. Maryland and Virginia quickly

Other 2006 “Zero”
Anniversaries

1766: First “Flying Machine”
stage wagon run between
Philadelphia and New York

1806: Lewis and Clark’s Corps of
Discovery returns from Pacific
Northwest to St. Louis

1846: First plank road in the United
States (New York State)

1926: Cooperative agreement by
National Park Service and
Bureau of Public Roads for
construction of roads in national
parks and monuments

1936: Opening of San Francisco-
Oakland Bay Bridge

1966: The Department of Transportation
Act of 1966 authorizes creation of
the Department of Transportation

1966: National Historic Preservation
Act of 1966

1966: National Traffic and Motor
Vehicle Safety Act of 1966

consented, but Pennsylvania delayed
until its representatives won a com-
mitment that the road would be
built through its towns of Uniontown
and Washington, thus ending the
Nation’s first interstate highway
routing dispute.

President Jefferson’s three com-
missioners took 4 years to select the
route. Beginning in May 1811, con-
tractors cleared a roadway 20 meters
(66 feet) wide with a 9-meter (30-
foot)-wide stone surface. The first
section opened in 1813 and immedi-
ately saw heavy traffic as contractors
worked to extend the 209-kilometer
(130-mile) road to Wheeling, which
the road reached in 1818.

Under pressure from Ohio and
newly admitted Indiana (1816) and
Illinois (1818), Congress passed leg-
islation in 1820 authorizing funds to
lay out a road from Wheeling to the
eastern bank of the Mississippi River.
Funds for construction, first autho-
rized in 1825, again came from
2 percent of the public land sales
in the new States.

The U.S. Army Corps of Engineers
built the extension, which was laid
out as straight as possible, 24 meters

(80 feet) wide, from Wheeling to
Vandalia, then the capital of Illinois. In
eastern Ohio, the availability of stone
for road building allowed for high
construction standards, but the rest of
the extension was little more than a
cleared and graded dirt track. Vandalia
remained the terminus because an 18-
year struggle between Alton, IL, and
St. Louis, MO, to be the primary
Mississippi River port was still unre-
solved when Congress stopped fund-
ing the National Road in 1841.

As the roadway expanded west-
ward, the original section deterio-
rated under heavy use. Still trying
to save tax revenue, Congress ap-
proved a bill in 1822 calling for toll
collection to pay for maintenance.
President James Monroe vetoed the
bill because Federal toll collection
within the States implied a sovereign
authority that he did not believe
the Constitution granted. Rather
than pay for maintenance with tax
revenue, Congress decided to turn
the road over to the States to oper-
ate as a turnpike. Maryland, Ohio,
Pennsylvania, and Virginia agreed to
accept ownership, but only after the
Government paid for reconstruction.

The Federal Government built
the National Road (National

Pike) from Cumberland, MD, to
Vandalia, IL, and gave it to the
States in the 1830s to operate

as a turnpike. As shown on this
map, Maryland built an extension
from Cumberland to the port of
Baltimore. Source: FHWA.

The National Pike, 1840
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As late as the 1930s, U.S. 40 included this National Road
"S" bridge west of Hendrysburg, OH. The bridge was
replaced with an arch bridge during reconstruction of the

highway in 1933.

Traffic on the National Road declined in the 19*" century
after railroads took much of its interstate business. This
photograph shows a railroad line (left of picture) along

the National Road west of Cumberland, MD.

By the time the handoff was
completed with the transfer of the
Illinois segment in 1856, the age of
the railroad was well underway,
taking traffic from the National
Pike. As revenues declined, so did
the roadway.

In an 1894 history, Thomas B.
Searight described the National Road
as a highway “grand and imposing, an
artery ... largely instrumental in pro-
moting the early growth and devel-
opment of our country’s wonderful
resources, ... influential in strength-
ening the bonds of the American
Union, and at the same time ...
replete with important events and in-
teresting incidents.” In that spirit, the
U.S. Department of Transportation
designated the Historic National Road

(the National Pike) a National Scenic
Byway from Maryland to Illinois.

Federal-Aid Road

Act of 1916

During the second half of the 19™"
century in the railroad era, the Nation’s
roads, including the National Pike,
deteriorated from lack of maintenance,
resources, and interest. Interest, how-
ever, revived with the introduction of
bicycles with large front wheels and
small rear wheels in the mid-1870s
and the “safety” bicycle (equal size
wheels with pneumatic tires) in the
1880s. Bicycle groups such as the
League of American Wheelmen joined
with farm groups to demand better
roads. The Federal Government re-
sponded with $10,000 for a road in-

quiry by the U.S. Department of
Agriculture. On October 3, 1893,
General Roy Stone, a Civil War hero,
opened the U.S. Office of Road
Inquiry (FHWA's first incarnation).
In the 20" century, the auto-
mobile replaced the bicycle as the
motivating factor in the Good Roads
Movement. By 1910, two competing
ideas had developed. One was that
the Federal Government should help
the States improve farm-to-market
roads to “get the farmer out of the
mud.” As an alternative, long-distance
travel groups wanted the Federal
Government to build national roads.
In 1916, Congress rejected Federal
construction by approving a bill draft-
ed by a committee of the American
Association of State Highway Officials

This 1928 photograph shows an old National Road tavern
along an unimproved section of U.S. 40 in Indiana, just
east of the Ohio State line.

This section of the National Road (U.S. 40) in Wheeling,
WYV, was reconstructed in 1941 to provide a road width

of 12 meters (40 feet).
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(AASHO), as it was known at the
time. The Federal-Aid Road Act of
1916, signed by President Woodrow
Wilson on July 11, 1916, authorized
Federal aid to the States on a 50-50
matching basis. To receive funds, a
State had to have a highway agency
capable of carrying out the require-
ments of the Act.

The United States entered World
War I in 1917, taking workers and
materials away from road building.
When the war ended in 1918, work
on Federal-aid highway projects
quickly demonstrated the program’s
defects. The primary problem was
that the States could use the funds
on all existing or potential “rural
post roads” outside cities. With vir-
tually every road to choose from,
the States spread Federal-aid funds
among all their political subdivi-
sions, with little focus on interstate
roads, statewide links, or State line
connections with adjacent States.

Long-distance road advocates re-
newed their efforts to promote na-
tional roads. For example, in 1919
the U.S. Army launched its first trans-
continental convoy of military ve-
hicles, a 2-month journey from
Washington, DC, to San Francisco,
CA. The convoy included Dr. S. M.
Johnson, a good-roads advocate who
spoke to crowds along the way in
support of a bill that would establish
a Federal highway commission to
build national roads. A young officer
named Dwight D. Eisenhower took
part in the convoy and would cite
the experience as one of the reasons
why, as President, he supported con-
struction of the Interstate System.

The Federal Highway Act of
1921, approved by President
Warren G. Harding on November
9, resolved the issue—once and for
all, as it turned out. The new law
limited the expenditure of Federal-
aid highway funds to 7 percent of
the roads in each State. Within this

limit, a maximum of three sevenths quest, appointed a Joint Board on
of each State’s total mileage could Interstate Highways to identify the
be “interstate in character.” Up to main interstate roads, create a way
60 percent of the funds had to be of marking them, and adopt uni-
used on the “interstate” mileage. form signing for highways. Chief

The 1916 Act, as amended in Thomas H. MacDonald of the U.S.
1921, launched the first “interstate Bureau of Public Roads (BPR) and
system,” as the “interstate in charac- two coworkers, E.W. James and
ter” portion of the Federal-aid system A B. Fletcher, represented BPR on
was called. As work on the system the Joint Board, which included
increased, Federal and State highway 21 State highway officials.
officials considered the 1920s the During meetings in April and
“Golden Age of Road Building.” August 1925, with regional meet-

A ; ings in between, the Joint Board
Historic Route 66 identified the best interstate roads,
The 7-percent system, with its “inter- decided to call them “U.S.” high-
state” subset, was a paper network ways, and applied numbers to them.
that was not visible to the public. The Board also developed uniform

That would change in

the mid-1920s.

During the 1910s
and early 1920s, private
associations selected
routes for interstate
roads, gave them
names, and promoted
their improvement by
government agencies
and use by travelers.
Motorists, mapmakers,
and road builders used
the common names of
Atlantic Highway, Dixie
Highway, Jefferson
Highway, Lee Highway,
Lincoln Highway, ‘
National Old Trails = 7T
Road, Pacific Highway, Beginning in the 1880s, a bicycle craze swept the
YellowStoelieail. and country, leading to demands for better rural roads.
osBiotstiother n’amed The "ordinary_bicycle" (with the large front wheel)
trails. PN BRer a5 in. sparked th_e bicycle craze of the 1880s, but the

§ p - "safety” bicycle (equal size wheels) expanded the
terstate traffic grew in  ¢ra70 This painting by BPR artist Carl Rakeman
the 1920s, the named illustrates one of the problems with the “ordinary,”
trails proved to be a namely front spills known as “headers.”
jumble of overlapping

roadways, poor mark-

ing, and indirect routing through signs for the Nation’s roads, includ-
towns willing to pay dues to an ing a marker for the U.S. routes
association. based on the official U.S. shield

In 1925, Secretary of Agriculture (which can be seen on the back
Howard M. Gore, at AASHO'’s re- of a $1 bill). The new Agriculture

Secretary, William Jardine, submit-
ted the plan to AASHO, whose

Cross-country motorists found
rough conditions on “interstate
roads before the Federal and
State highway agencies began
cooperating on their improve-
ment after the Federal Highway
Act of 1921. In 1911, auto club
"pathfinder” A.L. Westgard
came across this crashed vehicle
on a prairie road a few miles
south of La Junta, CO.

"
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member highway agencies
owned and operated the roads.
As AASHO considered the pro-
posal, the named-trail associations
lobbied for changes. The Joint Board
had divided the interstate named
trails among several numbers to
put the associations out of busi-
ness. Each association sought a
single number for its route, while
AASHO considered petitions from
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cities that had been left off the
network or that wanted a more

prestigious number that would put
the community on a mainline.

Of all the numbering disputes,
none was more bitter than the fight
over “60.” The Joint Board assigned
numbers ending in zero to the

transcontinental or major east-west
routes, with the lowest in the north.
(With U.S. 10 through 90 accounted
for, the Joint Board assigned U.S. 2,
rather than U.S. 0, to the route clos-
est to the Canadian border.) When
the Joint Board’s map was released,
Kentucky Governor William J. Fields
thought that his State had been
“cheated.” In sequence, U.S. 60
should have gone through Kentucky
on the National Roosevelt Midland
Trail, which was split among three
less prestigious numbers (52, 62, and
150). The Governor’s anger intensi-
fied when he spotted “60” on a route
from Chicago to Los Angeles that
passed through Illinois, Missouri, and
Oklahoma—three of the States rep-
resented on the five-member Joint
Board subcommittee that had as-
signed the numbers.

For months, the controversy raged.
Compromises, such as designating
the routes U.S. 60 North and U.S.

60 East or assigning U.S. 62 to the
Chicago-to-Los Angeles route, failed.
The solution came on April 30, 1926,
when Cyrus Avery (Oklahoma) and
B.H. Piepmeier (Missouri), who had
been on the numbering subcom-
mittee, met in Springfield, MO, on

After AASHO approved the U.S.
numbered highways in 1926, the new
U.S. shields began to appear around
the country. Rakeman illustrated the
change by painting a sign crew
shortly after they posted a U.S. 40
sign on the old National Road be-
tween Zanesville and Columbus, OH.
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BPR’s Rakeman
included this
painting of a road
in California—the
first completed
under the Federal-
Aid Road Act

of 1916—in his
collection of
paintings of
historic highways.

routine business. When they dis-
cussed the “60” controversy, Avery’s
chief highway engineer, John Page,
noticed that the number “66” had
not been used. Avery and Piepmeier
sent a telegram to Chief MacDonald:
“We prefer sixty-six to sixty-two.” A
compromise soon took shape. In July,
AASHO assigned “60” to the route
from Newport News, VA, through
Kentucky to Springfield, MO, and “66”
to the Chicago-to-Los Angeles route.

The controversy over “60” was
the last major roadblock to approval
of the U.S. numbered highway plan.
On November 11, 1926, AASHO
approved the plan and the uniform
marking system.

As the named-trail associations
faded, the U.S. route numbers be-
came the core of the Nation’s inter-

state system of paved two-lane roads.

Some routes would take on an iden-
tity of their own, but none more so
than U.S. 66.

Because it cut across most of the
transcontinental routes and pro-
vided access to southern California,
“Route 66” was heavily used. In
addition, the reputation of Route

66 would be enhanced by unique
circumstances. First, John Steinbeck
chronicled the desperate flight of
Depression-era farmworkers to
California on Route 66 in his Pulitzer
Prize-winning novel The Grapes of
Wrath (1939), which director John
Ford adapted in an Oscar-winning
movie of the same name (1940).
Second, when songwriter Bobby
Troup, just discharged from the
Army, and his wife Cynthia headed
for Los Angeles, they gave Route
66 a new image in 1946. After
they turned onto Route 66 in St.
Louis, Cynthia came up with the
rhyme “Get your kicks on Route
66.” Troup conceived a catchy
melody for the narrative line (“It
winds from Chicago to L.A./More
than 2,000 miles all the way”), his
wife’s catchphrase, and a recitation
of Route 66 cities (“don’t forget
Winona”). Nat “King” Cole’s group,
The King Cole Trio, recorded the
song, which was a hit. Hundreds
of road songs later, Troup’s “Route
66” remains the most recognized.
Third, in 1960, the television se-
ries “Route 66” began its 4-year run
before going into worldwide syn-
dication. The popular series about
two men sharing adventures as they
traveled the country in a Corvette
renewed the image of Route 66
as a symbol of the American road
even as the highway with that
number was passing into history.
The Interstate System launched
in 1956 brought about the demise
of Route 66. Some parts of two-lane
Route 66 were incorporated into the
new Interstates as half of a four-lane
highway. Other parts, especially in
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MaryAnn Naber, FHWA

This 1993 photo shows historic Route 66 west of Flagstaff, AZ, on the left and its replacement, 1-40, on the right.
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the small towns of the Southwest,
were bypassed, including the final
segment outside Williams, AZ, in
1984, and Troup’s “highway that’s
the best” was no longer the inter-
state route for motorists. On June
26, 1985, the American Association
of State Highway and Transportation
Officials (AASHTO), which controls
the numbering of U.S. routes to-
day, eliminated Route 66 from the
log of U.S. numbered highways.

The media reported AASHTO'’s
action with images of Route 66 signs
coming down, snippets from the
movie “The Grapes of Wrath” and
television’s “Route 66,” and snatches
of Bobby Troup’s song. The renewed
interest prompted support groups to
form in the Route 66 States to pre-
serve the route and its lore. The
State transportation departments,
which had asked AASHTO to de-
designate the route, arranged “66”
designations, such as “Historic Route
66” and “State Route 66,” to preserve
the link to the road’s past.

Today, the highway that died in
1985 is one of the best known roads
in the world. Tourists travel the
old roadway, sometimes in rented
Corvettes, in search of remnants of
its famous past—a motel, a restau-
rant, a tourist attraction, and even
abandoned bridges. Dozens of books
and videos chronicle the old road.
Congress has called for its preser-

With the opening of 1-40, many
businesses on parallel Route 66 lost
their customers, including these
enterprises along Route 66 in Glenrio,
NM, photographed in 1993.

vation through the National Park
Service’s long-distance trails pro-
gram, while the segments in Arizona,
Illinois, and New Mexico have been
designated National Scenic Byways.
The 2006 Disney/Pixar animated
film “Cars” depicts a fictional Route
66 town, Radiator Springs, as a once-
vibrant town that had been left be-
hind by traffic when it was bypassed
by I-40. The town revives when the
impatient hotshot main character
discovers the values of life, love,
and friendship in Radiator Springs.
Enthusiasts of Route 66 consider
2006 the 80™ anniversary of the
famous highway, but it was only
one of the U.S. numbered highways
AASHO designated on November
11, 1926. They formed the core
of the “interstate system” that was
essentially complete by the late
1930s when President Franklin D.
Roosevelt, BPR’s MacDonald, and his
key associate, Herbert S. Fairbank,
began thinking about the next-
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generation interstate highways that
President Dwight D. Eisenhower
would launch by signing the Federal-
Aid Highway Act of 1956.

As these stories of the National
Road, the Federal-Aid Road Act
of 1916, and Route 66 reveal, the
anniversary year 2006 offers a re-
minder that the Interstate System
was the product of a long evolu-
tion of America’s road network.

Richard F. Weingroff is the infor-
mation liaison specialist in FHWA’s
Office of Infrastructure. His articles
on highway history can be found
online at www.fhwa.dot.gov
/infrastructure/history.htm.

For more information, contact
Richard E Weingroff at 202-366-
4856 or richard.weingroff@fbwa
.dot.gov.
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A major principle guiding transportation planning in this
, Massachusetts city is safety for pedestrians and bicyclists.

i g0

Cambridge Plans .-
A Livable Community

portation network is an ongoing

challenge, especially because
many people still think of safety only
in terms of vehicle occupants. How-
ever, of the 43,443 people killed by
vehicles on U.S. roadways in 2005,
13.5 percent were nonoccupants, a
group composed mainly of pedestri-
ans and bicyclists.

Many urban areas increasingly
feature sidewalks, bicycle lanes, and
other amenities for nonmotorists as
part of a sustainable transportation
landscape. But to sustain safety, com-
munities that are encouraging peo-

Improving the safety of the trans-

(Above) A bicyclist and pedestrian
pass each other crossing a road as a
car approaches. Cambridge, MA, has
made notable inroads in balancing
the safety concerns of all three modes
of transportation. Photo: AAA Founda-
tion for Traffic Safety.
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ple to walk or bike on streets domi-
nated by vehicles will need to make
the safety of pedestrians and bicy-
clists a priority.

To foster pedestrian and bicyclist
safety, one of these communities—
the city of Cambridge, MA—uses a
blend of multidisciplinary collabora-
tion, aggressive policies, innovative
engineering approaches, and a city-
wide policy that automobiles are
not the only mode of travel.

“Our goal in Cambridge is to shift
people from using cars to using other
modes of transportation, like biking,
walking and using public transit,” says
Henrietta Davis, a member of the
Cambridge City Council who has sat
on the Traffic, Parking, and Transporta-
tion Committee for 8 years. “We work
on eliminating obstacles and creating
incentives. For walking, for example,
are the sidewalks safe and free of
tripping hazards? Is snow and ice

cleared so that on the snowiest days
people don’t decide to drive because
sidewalks aren’t clear and they don’t
feel safe walking?”

More broadly, any number of
societal goals can help drive a
push for safety. In Cambridge, the
environment is a big concern.
“Transportation planning should
reflect our long-term vision of
Cambridge as a livable, inclusive,
and sustainable community,” says
Susanne Rasmussen, director of en-
vironmental and transportation plan-
ning for the Cambridge Community
Development Department (CDD).
“Cambridge has pledged to re-
duce its greenhouse gas emissions
by 20 percent by 2010. Some of
those reductions need to come
from people driving less, and we
have a responsibility to create
a city that makes that both pos-
sible and desirable,” she says.
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Embracing a Vision

A single project or program is un-
likely to make a locality walkable

or bikeable overnight. Nor will any
individual action, no matter how
well funded, reduce the number of
trips motorists choose to drive alone.
Fundamental changes in the trans-
portation landscape require the co-
operation of multiple stakeholders—
elected officials, municipal staff,
residents, and business owners—
agreeing that walking and bicycling
are important. Obtaining agreement is
not easy because some believe that
more cars bring more people and
economic development.

Cambridge explicitly states its atti-
tude toward nonmotorized traffic in
writing in CDD’s Pedestrian Plan in
2000. More than 100 pages in length,
the plan explains that walking is
important to Cambridge’s vision
and articulates the importance of
nonmotorized alternatives: “A walk-
able city is especially important for
people with disabilities, the elderly,
children, and people who cannot af-
ford to keep a car” A walkable com-
munity can help to create a thriving
economic base, vital and distinctive
retail centers, and strengthened and
stabilized neighborhoods, according
to the plan’s authors. Walking also
prevents pollution and promotes
good health. Cambridge’s embrac-
ing of pedestrians and bicyclists is
especially important in a community
with little room to accommodate
the rising number of automobiles.

A look at modal split is one
means of measuring an area’s
attitude toward multimodalism.
According to journey-to-work data
from the 2000 census, a minority
of Cambridge residents traveled to
work by driving alone; in fact, barely
one-third did, less than half the fig-
ure for the rest of Massachusetts.
Nearly 30 percent of Cambridge
residents walk or bike to work. This
modal split, with so little reliance on
the automobile, is rare for a munici-
pality in the United States, and no
other city matches the Cambridge
proportion of human-powered
means. Cambridge is different even
from other cities with similar popu-
lation densities.

About Cambridge

First settled as a town in 1636
and established as a city in 1840,
Cambridge lies across the Charles

Harvard Square, with all
four corners easily accessible
on foot, attracts a mix of
students, tourists, residents,
and businesspeople, helping
to meet Cambridge’s goal of
sustaining diverse neighbor-
hoods and thriving commer-
cial areas.

River from downtown
Boston. Harvard College
(now University) in
Cambridge also was found-
ed in 1636, and at that time
only a few roads connected
the school to the villages

of East Cambridge,
Cambridgeport, and neigh-
bors such as Arlington. As
Cambridge’s population
grew, few additional major
arteries were constructed.
Today, Cambridge’s 100,000
residents, living within

16.6 square kilometers

(6.4 square miles), still

are carried principally by g
those few routes, as are the
106,000 people who work
in Cambridge, the annual 2.5 million
tourists, and tens of thousands of
people who simply pass through
Cambridge on their way to and from
other destinations.

Although students from the
Massachusetts Institute of Technology,
Harvard University, and other neigh-
boring campuses comprise a signifi-
cant portion of the community,
Cambridge is not the typical college
town. About 10 percent of the popu-
lation is elderly. The city contains 2
centers for senior citizens and 7
buildings housing 50 or more seniors.
These facilities will become even

more important as the 45 to 65 age
group, which has grown by one-third
since 1980, begins to retire.

The city uses the Plan E form
of government, also known as the
“weak mayor” system because the
city manager has executive powers.
In addition, the mayor is not elected;
rather, one of the nine elected mem-
bers of the Cambridge City Council
is chosen to serve under the title of
mayor. Each neighborhood is repre-
sented by an association, again
showing the close involvement of
the citizenry in the city’s affairs.
Several council-appointed advisory

Multimodalism: A Comparison of City
And State Commuters (Percentages)

Means of Travel City of Cambridge Commonwealth of Massachusetts
Drive Alone 35.3 73.8
Transit 24.9 8.7
Rideshare 5.2 9.0
Bike 3.9 0.4
Walk 243 43
Other 1.1 0.5
Work at Home 5.3 3.1

Source: Cambridge Traffic, Parking & Transportation Department.
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CDD

Comparison of Multimodal Splits
In East Coast Cities (Percentages)

Means of Cambridge Boston New Philadelphia District Baltimore
Travel of
Columbia
Drive Alone 35.3 41.5 1.6 49.2 38.4 54.7
Rideshare 5.2 9.2 34 12.8 11.0 15.2
Transit 249 323 59.6 254 33.2 19.5
Bike or Walk 28.2 14.0 22.8 99 13.0 7.4
Other 1.1 0.6 0.8 0.7 0.7 0.8
Work at Home 53 2.4 5.8 1.9 3.8 23

Source: Census Transportation Planning Package.

committees meet every month, in-
cluding separate committees and
meetings for both pedestrian and
bicyclist issues. Few major activities
occur without input from the
community.

Cambridge employs more than
a dozen professionals in several
departments who spend at least
part of their time thinking about
multimodalism. Some do so full
time. Most of these professionals
work in CDD’s Environmental and
Transportation Planning Division.
This division has seven planners and
two engineers, including a full-time
project manager for traffic calming
and a parking and transportation
demand management (PTDM) of-
ficer. In addition, the Traffic, Parking
& Transportation Department
(TPTD) has two engineers and one
planner. These professionals collabo-
rate on all traffic calming, intersec-
tion, and streetscape improvement
projects. On the enforcement side,
the Cambridge Police Department
includes 12 officers on bicycles.
The police department aggressively
enforces Commonwealth laws not
only regarding vehicles failing to
stop for pedestrians at crosswalks,
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but also the police stop cyclists
who do not wear a helmet or use
a headlight. Cambridge also has an
ordinance requiring drivers to use
care when opening a door into
traffic, an effort to prevent “door-
ing” crashes involving bicycles.

“Close coordination among all rel-
evant city departments has been crit-
ical to our success,” says Rasmussen.
“Monthly interdepartmental meet-
ings with staff from [the Department
of] Public Works; Traffic, Parking &
Transportation; the Commission
for Persons with Disabilities; and
Community Development Depart-
ment, as well as other departments
on an as-needed basis, are key to
making sure that roadway construc-
tion and repair projects capture
opportunities to improve our streets
and sidewalks for all users.”

In some municipalities, for ex-
ample, the public works department
might not support the idea of traf-
fic calming immediately, because
curb extensions, for instance, im-
pede snowplowing. Similarly, a fire
department might oppose raised
crosswalks because they reduce
response times. But staff members
from all of Cambridge’s departments
recognize the benefits
of traffic calming and of
working together generally,
and are willing to discuss
alternatives. The Cambridge

Massachusetts Avenue
remains a major thorough-
fare for Cambridge and its
100,000 residents. Here, at
Harvard Square, more than
1,500 pedestrians cross the
street in each peak hour.

Department of Public Works (DPW)
and Cambridge Fire Department par-
ticipate fully in the planning process.
Says Rasmussen: “From the be-
ginning, the departments involved
in designing traffic calming mea-
sures, such as curb extensions,
raised devices, or chicanes [a set
of two or three alternating curb
bulbs or extensions that narrow a
street], have worked closely with
the [Cambridge] Fire Department
to make sure that the proposed
measures do not hamper emergency
response. This review process,
which often includes marking out
the proposed devices and doing test
runs with fire apparatus, has resulted
in a very successful traffic calm-
ing program that is not in conflict
with the need to respond quickly
and effectively to emergencies.”
Whether planning a single curb
extension or a multimillion-dollar
streetscape reconstruction, Cambridge
officials consider impacts on and
accommodations for pedestrians and
cyclists at the start of each project.
As a result, over time, Cambridge
streets have incorporated these alter-
native modes of transportation.

Pedestrian- and Bicyclist-
Friendly Programs

In addition to engineering and plan-
ning efforts, Cambridge uses dozens
of other ways to ensure that walking
and bicycling remain viable travel
modes. Here are a few examples:
Snow exemption program. The
Boston area receives about 1.1 me-
ters (3.5 feet) of snow each year.
Landowners are required to clear
snow from public sidewalks abut-
ting their property, which provides
a continuous walking path safely off
the street. Many elderly residents are
physically unable to comply, so DPW
performs the work when requested.
Traffic management at construc-
tion sites. Regardless of whether
a project is public or private, the
contractor must submit an engineer-
ing plan for the construction site.
The plan must provide a tempo-
rary sidewalk, and often a bicycle
lane, even if a parking or travel
lane must be removed. Contractors
are never allowed to close a side-
walk and force pedestrians to use
the opposite side of the street.
PTDM. Each large employer in
Cambridge is required to have a plan
for helping its workers commute by
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means other than driving alone. For
example, employers might choose to
employ strategies such as bicycle
parking, shower facilities, emergency
ride home programs, and rideshare
matching, or incentives such as pretax
deduction of transit and vanpool fares.
The city’s PTDM officer reviews the
plans and works with the businesses
to improve them when necessary.
In-pavement lighting. In one
example of the city’s willingness
to explore new ideas, a developer
installed flashing in-pavement light-
ing at a public crosswalk linking a
building with a parking garage. Since
then, city staff, residents, and devel-
opers have proposed several other
ideas, such as an on-sidewalk “bi-
cycle track” on the MIT campus and
three traffic signals intended to con-
trol bicycle traffic, all of which have
been built or are nearly complete,
and some of which have been stud-
ied to measure their effectiveness.

Engineering Solutions

Cambridge residents have access
to several shared-use paths within
the city’s borders. The community
is bounded on the east and south
by the Charles River, which is bor-
dered on each riverbank by the
Paul Dudley White Bicycle Paths.
Another asset is the Minuteman
Bikeway—the Nation’s 500™ rail-
trail—that stretches from the
Alewife neighborhood 17.7 kilo-
meters (11 miles) northwest into
the suburbs. A third rail-trail, the
Linear Park Path, accommodates
nonmotorized trips to Somerville,
the neighboring city to the north.

Construction at the road edge,
such as this work being done

in Washington, DC, can hamper
bicyclists and pedestrians. In
Cambridge, however, contractors
are required to maintain easy, safe
passage for all nonmotorized users.
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This raised intersection re-
placed a traffic signal. In the
mornings, this area is crammed
with students walking to
Morse Elementary School, just
out of view to the left.

Simple density is an im-
portant component of the
modal split numbers. Aside
from raw population den-
sity, Cambridge’s four ma-
jor commercial districts—Central,
Kendall, Harvard, and Porter
Squares—fulfill much of the public’s
needs within short walking or bi-
cycling trips. The squares also are
natural sites for the stations on the
Massachusetts Bay Transportation
Authority’s red line subway.

But just having things nearby is
not enough. If transportation prac-
titioners expect people to walk or
bike instead of drive, they must
make the entire trip as safe, effi-
cient, and inviting as possible. To do
this, Cambridge has been diligent
and meticulous in improving its
infrastructure to encourage walking
and biking—without a noticeable
detriment to vehicle operations.

One infrastructure element impor-
tant to safety is traffic signals. The
Cambridge TPTD has set policy for
intersections and enacted the fol-
lowing operational changes to 135
traffic signals throughout Cambridge:

Cycle length. Pedestrian delays
increase with the cycle length of
traffic signals. Cambridge engineers
set the maximum cycle length to
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90 seconds. At locations where
an intersection has three or more
phases, the city may use longer
cycles, but never longer than 120
seconds. Although in most munici-
palities the ultimate goal is to mini-
mize delay for vehicles, Cambridge
does not seek to provide optimal
vehicle level of service (LOS) and
in fact considers “LOS D”—a condi-
tion where the influence of delay
becomes more noticeable—to be
acceptable. Rather, it aims to provide
the best possible level of service
for pedestrians as defined in the
Highway Capacity Manual 2000.
Pedestrian signal operations.
The policy sets pedestrian signals to
operate concurrently with vehicle
green lights, with leading pedestrian
intervals (LPI) that provide a head
start for pedestrians by turning on
the “Walk” signal a few seconds
before the green light is shown to
vehicles. This short interval gives
the pedestrian enough time to move
several meters into the crosswalk.
With the pedestrian already occupy-
ing the crosswalk, even the least
considerate drivers have little choice
but to yield before turning. Naturally,
LPIs work best when the pedes-
trian volumes are higher. In Central
Square, a truck-laden right turn is
successfully countered by LPIs, and
about 500 pedestrians cross in the
peak hour of the morning. The LPI
interval is 3 seconds long, and has
what city officials deem a mini-
mal effect on vehicle operations.
Countdown pedestrian signals.
Cambridge officials decided to make
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the numerical countdown legend
standard, along with light-emitting
diode (LED) international symbols,
in its pedestrian signal heads. The
device displays the number of
seconds remaining until the flash-
ing “Don’t Walk” interval ends,

then disappears after O is shown.
Engineers determine the duration
of the flashing “Don’t Walk” interval
by assuming a walking speed, gener-
ally, of 1.2 meters (4 feet) per sec-
ond. However, most people walk
faster, and some are even willing to
run. On the other hand, others, often
the elderly, walk slower. The count-
down legend enables the walker to
decide if there is enough time to
cross the street safely.

Because Cambridge has roughly
1,000 pedestrian signal heads and
replacing all of them would not be
feasible, the policy contains ear-
marks for upgrade locations with
high pedestrian volumes and long
“Don’t Walk” cycles. Although little
research has been done on the effec-
tiveness of countdown signals, the
public continues to request addition-
al ones. The TPTD wants to phase in
more such signal heads in the future.

Interaction With

Senior Citizens

Cambridge’s senior centers and
senior living buildings often host
members of the Cambridge City
Council and their staff to discuss

Clearly delineated bicycle lanes such
as this one help improve nonmotorist
safety across the country.

20

AAA Foundation for Traffic Safety

various matters, including traffic.
At a recent “town meeting,” the fol-
lowing were some of the most com-
mon comments from attendees:
Adequate time to cross the
street is of utmost importance.
Many elderly citizens reported that
they are unable to walk as quickly
and would appreciate longer cross-
ing intervals. TPTD responded
by extending the flashing “Don’t
Walk” time, assuming a walking
speed of 1.1 meter (3.5 feet) per
second in places with a high vol-
ume of elderly pedestrian traffic.
Pedestrians bave a difficult
time trusting the “Walk” indica-
tion if a car races past. Red-light
running is a problem in Cambridge,
and TPTD has employed several
techniques to address it, such as
increasing the all-red interval, in-
creasing enforcement, and pursu-
ing the use of red-light cameras.
Countdown signals are belpful,
but the numerals can be bard to
read. The numeral size on count-
downs is fixed at about 25.4 centi-

Concurrent pedestrian phasing allows
60 seconds and longer for crossing

in some Cambridge locations, as
indicated by this countdown signal
head.

meters (10 inches) high, and from
across a wide street this size may
not be legible to those with imper-
fect vision. The city is investigating
emerging signal equipment prod-
ucts that provide larger legends.
LPI does not always result in
yielding to pedestrians. This is a
common complaint from all age
groups. LPI works less well when
pedestrian volumes are low or
when turn radii are large. The lat-
ter can be remedied with improved
design. For example, traffic calming
techniques such as “neckdowns”
(curb extensions at intersections)
reduce the speed of turning cars,
which improves the yielding rate.
More audible signals should
be installed. Although the “chirp”
and “cuckoo” tones are intended
for the visually impaired, they
can prompt the sighted as well.

Measures of Effectiveness
Using a multidisciplinary approach,
officials with TPTD collected and
analyzed crash data to study the
effect that multimodalism might
have on safety.

In 2004, 2,053 crashes occurred in
Cambridge, or about 20 per 1,000
residents. In comparison, Massachusetts
averaged 22 crashes per 1,000 resi-
dents, despite being 19 times less
dense than Cambridge. The number of
crashes in Cambridge has declined
every year since 1998—the same year
the first traffic calming device was
installed—while statewide the number
has remained steady.



When comparing Cambridge’s
pedestrian crash rates to national
and statewide rates, TPTD officials
calculated rates using population as
a denominator because there is no
such measure as “miles walked.”
Therefore, comparing crash rates for
the 100,000 Cambridge residents,
who each make several walking trips
a day on average, to 100,000 people
elsewhere is an apples-to-oranges
statistical dilemma. About 100 crash-
es involving pedestrians occur in
Cambridge each year, steady since
1990. Assuming that the number of
walking trips has grown since then,
TPTD officials believe that the pe-
destrian crash rate—calculated using
miles walked—has decreased.

Moreover, when crashes involv-
ing pedestrians in Cambridge do
occur, they tend to happen at
low speeds and result in few and
minor injuries. The pedestrian ac-
cepts transport to a hospital in a
little more than half of all crashes.
In a study of 105 crashes between
January 2004 and August 2005, ev-
ery pedestrian but one was alert
and was able to provide a report
to the police officer at the scene.
No fatalities were reported.

TPTD found no pattern in the
causes of pedestrian crashes for
January 2004 through August 2005,
but TPTD officials were surprised
that none involved a car running a
red light, drunk driving, speeding,
or young drivers (16- or 17-year-
olds). The most common cause
found was failure to yield, cited in
17 of the incidents. Just six crashes
occurred when a pedestrian was
using a “Walk” signal with the traf-
fic green light, while nine involved
jaywalking. A close look at bicycle
crashes yielded similar results.
Bicyclists also are involved in about
100 crashes per year. This number
has remained steady since 1990
even while the number of bike
trips has risen, a trend discovered
through formal spot counts con-
ducted by the city. A crash rate
for bicyclists is equally difficult to
calculate without a means to deter-
mine “bicycle miles traveled,” but
citywide the rate is likely decreasing.

An even smaller proportion of
bicyclists than pedestrians is injured
in crashes with vehicles. In a city
study of 86 such crashes between
January and November 2005, less
than half accepted medical assis-

Where possible, removing
vehicle lanes in favor of
expanded sidewalks—and
here in Cambridge’s Central
Square, providing space
for outdoor seating for
restaurants and trees for
shade—helps create what
some call more livable,
sustainable cities.

tance, and there were no
fatalities. Bicyclists strik- ©
ing opening car doors
accounted for one quarter of all
crashes. Adequately sized bike
lanes help reduce these “dooring”
incidents, and the city is always
looking for opportunities to pro-
vide a 1.5-meter (5-foot) bike lane
adjacent to parking. When space is
limited, the city has found creative
ways to separate parked and mov-
ing cars from bicyclists, such as
bike “guide lines” and using “share
the road” signs and road markings.
TPTD continues to collabo-
rate with the Cambridge Police
Department on crashes involving
pedestrians and bicycles. Also, TPTD
updates its database with informa-
tion from each detailed report it re-
ceives from the police and uses this
information to propose and execute
engineering changes on the street.
“We don’t have the best luck with
enforcement,” notes Davis, the city
councilor. “Cars park in the bike
lanes. Drivers ‘door’ bicyclists. These
are challenges—getting the police to
see how much is at stake making the
roads safe for walkers and bikers.”
She adds, “We create partnerships
with our citizens and other organiza-
tions to keep bikes and [pedestrians]
high on the list, not invisible with
only auto drivers acknowledged as
the true travelers or commuters.”

Drawing Conclusions

Creating a walkable, bikeable city is
not the result of a single initiative or
policy. Rather; it is a process that
includes several city departments,
elected officials, residents, and the
business community, and it requires
the cooperation of drivers, pedestri-
ans, and bicyclists. As the vehicle
population continues to grow faster
than the human population, the
challenge of sharing the limited
street and intersection space grows
increasingly difficult. In some cases,
Cambridge has removed vehicle
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lanes in favor of bike lanes and wid-

er sidewalks. Such a proposal might
not receive due consideration in
some cities, but the changing atti-
tude in Cambridge of “peds and
bikes first, cars second” elevates
ideas like these from the drawing
board to the conference room to the
built environment.

The results in Cambridge show
that the efforts of the city staff,
residents, businesses, and many oth-
ers have resulted in a city that is
one of the easiest places to travel
on foot and bicycle. In spite of
the number of potential conflicts
between vehicles and the large
number of people bicycling and
walking, serious crashes are rare.

Emerging engineering solutions
are just pieces of the success. Most
importantly, and by far the most dif-
ficult to achieve, is a far-reaching
openness to serious accommodations
to pedestrian and bicycling needs.

“Every driver is sometimes a walk-
er or biker or transit commuter,’
notes Davis. “The best thing for all of
us is to have a choice to use what-
ever mode we want.”

Jeff Parenti is the principal traffic
engineer for the city of Cambridge,
which he has served for 5 years.
Prior to that, he was the transpor-
tation engineer for Brookline, MA,
where he started the town’s traffic
calming program, for which he re-
ceived the Brookline Conservation
Commission’s Environmentalist of
the Year award in 2000. He holds
a BSCE from Carnegie Mellon
University and an MSCE from the
Georgia Institute of Technology.

For more information, contact

Jeff Parenti at 617-349-4715 or
Jbarenti@cambridgema.gou.
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Saving a &
National
Treasure

by Amy Vanderbilt and
Steve Moler

FHWA and the
National Park Service

embark on a monumental

restoration of Montana’s

bistoric Going-to-the-Sun
Road.

(Above) Most of the guard walls
along the Going-to-the-Sun Road
near Triple Arches were either
sheared off or damaged by ava-
lanches and rockslides. Some of
the old guardrails are visible in the
foreground. As part of the restora-
tion of the road, a new generation
of removable steel-backed guard-
rails, seen in the background, are
installed prior to the spring road
opening and removed when the
road closes in the fall so avalanches
can travel over the road without
causing damage. Photo: NPS.
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he Going-to-the-Sun Road in

Montana’s Glacier National

Park was once described as
“the most beautiful piece of moun-
tain road in the world.” Those words,
spoken by park Superintendent
Eivind Scoyen to several thousand
spectators at the road’s 1933 dedica-
tion ceremony, will continue to ring
true for many users now that a his-
toric rehabilitation is underway.

The Sun Road, as some abbrevi-
ate it, is an 80.5-kilometer (50-mile),
two-lane highway that winds through
the heart of the park, up the steep
slopes of the Continental Divide,
and over 2,026-meter (6,646-foot)
Logan Pass. Motorists can experi-
ence what some view as the most

spectacular mountain scenery in
North America—glacier-carved peaks,
deep blue lakes, and lush forests.

The highway itself, built mostly
between 1921 and 1937, is consid-
ered an engineering marvel by virtue
of its designation as a National Civil
Engineering Landmark. Most of the
19-kilometer (12-mile) “alpine,” or
high mountain, section over Logan
Pass was built into the sides of near-
vertical cliffs using a network of
stonemasonry bridges, tunnels, and
arches. A series of 130 retaining
walls support the roadbed along the
steepest sections, and more than 11
kilometers (7 miles) of guard walls
and guardrails help guide motorists
and keep them on the road. These

PUBLIC ROADS ¢ NOVEMBER/DECEMBER ¢ 2006



stonemasonry guard walls give the
road much of its historic character
and architectural aesthetic appeal.

Today the Sun Road has more
than 475,000 vehicles traveling it
during Glacier’s peak visitor season
from June to October, or about 3,500
vehicles per day. Approximately
80 percent of the park’s two million
annual visitors travel the road, ac-
cording to park surveys.

However, 70 years of rockslides
and avalanches, severe weather,
heavy traffic, and inadequate main-
tenance left the road in urgent
need of repair. Without aggressive
action, the historic structures for
which the Sun Road is so admired
might have been lost forever.

Preserving a
National Treasure

The National Park Service (NPS) and
Federal Highway Administration
(FHWA) have embarked on a monu-
mental rehabilitation project to save
this national treasure. Indeed, the
most urgent repairs on structures in
danger of catastrophic failure were
completed during previous phases.
The two agencies originally intended
to invest $140 million to $170 mil-
lion over 7 to 8 years to restore the
Sun Road’s entire length. However,
due to a lack of available funding,
complete restoration could take 10
to 20 years. As a result, both agencies
in partnership with local, State, and
Federal officials are committed to
completing the Sun Road rehabilita-
tion under the earliest possible time-
table, as funding allows. The effort
involves repairing damaged and dete-
riorating stonemasonry retaining
walls and guard walls, inadequate
drainage systems, crumbling pave-
ment, and tunnels and bridges. Safety
improvements will be made at high-
priority rockfall locations and at pull-
outs, overlooks, and parking areas.

A comprehensive mitigation program
will limit impacts on tourism.

“This is the largest and most
complex project our office has ever
undertaken,” says Ricardo Suarez,
project delivery director and act-
ing division engineer for FHWA’s
Western Federal Lands Highway
Division (WFLHD), which is jointly
managing the project with NPS.

The project is also one of the
largest road rehabilitations in
NPS history, according to Glacier
Superintendent Mick Holm. “The
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From east to west, the Going-to-the-Sun Road, shown here in red, starts in
the village of Saint Mary, follows the northern shore of Saint Mary Lake,

passes Going-to-the-Sun Mountain, climbs to Logan Pass, hugs the Garden
Wall and turns the Loop, then follows McDonald Creek down to the
southern shore of Lake McDonald, ending in the village of West Glacier.

road is not the only jewel in the
park’s ‘crown, but a trip across the
Sun Road does provide an iconic
experience for a vast number of
Glacier’s visitors,” he says. “The
scope and magnitude of this proj-
ect is clearly unprecedented and
daunting. But I believe we can and
must do nothing short of complet-
ing this rehabilitation in a timely
manner, thereby preserving this
phenomenal mountain byway ex-
perience for generations to come.”

A Monumental Task

The Sun Road rehabilitation actually
began in the late 1980s at the village
and park entry point of West Glacier.
The remaining work involves about
13 construction phases in all. The
first four, to rehabilitate the most se-
verely damaged retaining walls, have
already been completed through
Park Roads and Parkways funding, a
joint NPS-FHWA program to develop
and maintain roadways throughout
the national park system. Phase 5
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was completed in 2005 and involved
rehabilitating the West Side Tunnel’s
east portal and high-priority guard
walls, correcting various drainage
and roadside deficiencies, and repair-
ing damage from a recent rockslide.

But it is the remaining phases
that have turned the Sun Road
work into an extraordinary project.
Those phases involve rehabilitating
the entire roadway itself and mak-
ing the most critical and complex
repairs to historic structures along
the alpine section. Under a more
typical schedule, this work would
have been completed in small seg-
ments over a much longer period,
but for economic and environmental
reasons, NPS and WFLHD have de-
cided to accelerate construction so
the final phases can be completed
more rapidly than past repairs.

The final phases were assessed
under an environmental impact
statement (EIS) and two records of
decision (RODs), one by the NPS
and the other by WFLHD. All the
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A Road—and History—in the Making

The first tourists to visit what is now Glacier National Park came by train
beginning in the 1890s. A typical trip involved getting off the train at the
Great Northern Railway's Belton Station in present-day West Glacier, taking a
4.8-kilometer (3-mile) stagecoach ride to Lake McDonald, and then traveling
by boat to the Lewis Glacier Hotel, now Lake McDonald Lodge. Guests also

(12-mile) stretch from Logan Creek up to Logan Pass, the most challenging
section of the road and including Vint's route and single switchback. The
construction firm (Williams and Douglas-Tacoma, WA) worked on the section
for four seasons, building retaining walls, guard walls, Logan Creek Bridge,
the West Side Tunnel, and Haystack Creek Culvert and Triple Arches.

could go by horseback to backcountry lodges and chalets.

The automobile’s proliferation at the start of the 20" century drastically
changed the travel scenarios. By the time Congress designated Glacier a
national park in 1910, many visitors already were arriving by private automo-
bile via old wagon trails and dirt roads. Demand soon increased for a better
road system that would allow enjoyment of the spectacular scenery without
damaging the environment.

The concept was bolstered when Congress provided $100,000 annually in
the early 1920s for construction of the “Transmountain Highway," as the Sun
Road was first named. This was enough to start work on the road’s flatter east
and west ends in 1921. Construction of the more rugged central section over
the Continental Divide loomed as a far greater challenge.

In 1918 NPS engineer and acting park superintendent George Goodwin
had proposed a route similar to today’s alignment, except that it included a
steep climb over Logan Pass via 15 switchbacks and hairpin turns. Goodwin's
proposal was typical of engineering at the time: It was fairly scenic, followed
the shortest possible route, and above all was economical.

But NPS policy had come to stress the importance of “harmonizing park
improvements with the landscape,” and concerns about the plan were ex-
pressed during a route inspection in the summer of 1924. NPS Director
Stephen Mather asked Thomas Vint, an agency landscape engineer, to review
Goodwin’s proposal. Vint said the switchbacks would look “like miners had
been in there.” Instead he proposed a road carved directly into the Garden
Wall, a 4.8-kilometer (3-mile) section of nearly vertical cliffs near the summit
of Logan Pass.

Vint's route was eventu-
ally chosen because it
provided flatter grades, less
environmental impact, better
panoramic views, more sun
exposure for faster spring
snowmelt, and only one
switchback—The Loop. The
project received its second
large cash infusion when
Congress appropriated $1
million in 1924 and 1925
specifically for the Trans-
mountain Highway.

In January 1926, NPS and
the Bureau of Public Roads
(BPR)—the predecessor
agency to FHWA—signed a
memorandum of agreement
outlining how they would
cooperate in building the
road. The agreement com-
bined BPR's high engineering
standards and expertise with
NPS's vision for preserving
the landscape. It became the
model for future national
park road building and the
basis for today's Park Roads
and Parkways program, still a
joint NPS-FHWA effort.

BPR soon accepted bids
for construction of the
western 19.3-kilometer

NPS

Two other companies constructed the remaining 16 kilometers (10 miles) on
the east side of Logan Pass in 1931 and 1932. The most difficult challenge was
constructing the 123.5-meter (405-foot) East Side Tunnel. Workers had to carry
out all the excavated rock by hand because power equipment could not reach
the tunnel. One section was so remote that a power shovel had to be barged up
St. Mary Lake to reach it.

In October 1932, after more than three decades and $2 million of construc-
tion, the first automobile drove the entire 80.5 kilometers (50 miles) of the new
road, which was officially opened in a dedication ceremony on July 15, 1933.
The road then was renamed after the nearby Going-to-the-Sun Mountain, which
many think is the most aptly named road in the Nation given that motorists feel
like they are traveling toward the sun as they ascend it.
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Many retaining walls, like this one
near Crystal Point, are being “re-
pointed,” the process of removing
and replacing damaged and dete-
riorated mortar. Here a crane lowers

a worker, enclosed for safety in a
cage-like basket, to perform repairs.

work will be done while the road
remains open during the normal
tourist season. The RODs were
based on an accelerated rehabilita-
tion schedule and were dependent
on projections of increased project
funding from the Park Roads and
Parkways program; a congressional
earmark from the new transporta-
tion reauthorization bill, the Safe,
Accountable, Flexible, Efficient
Transportation Equity Act: A Legacy
for Users; and other sources.

“I compare the Sun Road rehab
to the restoration of the Statue of
Liberty in the mid-1980s,” says Ron
Carmichael, former WFLHD division
engineer who worked on the project
during most of its early planning un-
til retiring in September 2005. “Like
the statue, the Sun Road is a national
treasure that has fallen into disrepair.
It is our obligation to rehab the road
in a way that replicates the intent
of the original constructors while
preserving the historic and cultural
resources and the visitor experi-
ence that was originally intended.”

Many Challenges Ahead

Construction on the remaining phas-
es is expected to be complex and
challenging, according to engineer-
ing studies. Work can be done only
5 to 6 months of the year, typically
mid-May to mid-October, because of
harsh weather and the annual win-
ter road closure. The terrain where
much of the work will be performed
is steep, and the roadway is ex-
tremely narrow, less than 6 meters
(20 feet) wide along many stretches.
Adding to the difficulties is the re-
quirement that the road remain open
throughout the entire rehabilitation.
Finally, its designation as a National
Historic Landmark requires NPS and
WFLHD to minimize harm to the
road’s historic character and fabric
in accordance with the Secretary

of Interior’s Standards for the
Treatment of Historic Properties and
related Federal and State regulations.

Rehabilitation will focus on five

high-priority engineering areas:
Retaining walls, arches, and
tunnels. Many of the road’s stone-
masonry retaining walls suffer from
structural deterioration, primarily
from age and impacts from rock-
slides, vehicles, and avalanches.
Damage also has been caused by
rain and snowmelt repeatedly freez-
ing and thawing inside and behind
the walls. Thirteen retaining walls,
determined by WFLHD to be in
immediate danger of catastrophic
failure, were repaired in the first
four phases. Remaining problems
include decaying and inadequate
foundations, poor embankment sta-
bility, inadequate drainage, and the
breakdown of mortar (the binding
that holds the stones together).
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To solve these problems, many
sections of retaining walls either
have been or will be “repointed”
with new mortar. In more severe
cases entire walls will be rebuilt.
Some retaining walls will be pre-
served by building second, hidden
walls behind them to carry some of
the structural load.

Guard walls and removable
guardrails. Many sections of the
road’s stonemasonry guard walls
have suffered damage from age,
impacts from vehicles, avalanches,
and rockslides, and improper repairs
over several decades. As with the
retaining walls, water seepage has
caused cement on some guard walls
to leach out from the grout. Some
guard walls have just a few stones
broken or missing, while parts of
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others have been sheared off or are
leaning precariously over cliffs.

Entire sections of guard wall
will have to be completely recon-
structed in the most severe cases.
In others, missing stones can sim-
ply be replaced. To meet current
safety standards for guard wall
height, either the walls will be
raised or the road grade lowered.

For decades, finding a reliable and
high-quality supply of historically
compatible stone has been a chal-
lenge. Having assessed surrounding
quarries, WFLHD and NPS currently
are evaluating three possible sites with
the required stone—Helena Formation
limestone—with a preferred site ex-
pected to be chosen soon.

The Sun Road has 70 documented
avalanche chutes where stonema-
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sonry guard walls are susceptible
to damage. Over the years NPS has
installed various types of remov-
able timber guardrails so avalanches
pass over the road without caus-
ing damage. However, the original
log rails of the 1930s were not
crashworthy in that they did not
withstand vehicles hitting them
and over time were found to crowd
travel lanes as larger vehicles be-
gan using the road. Also, the high
maintenance costs of removing
the rails in the fall and reinstalling
them each spring prompted NPS
and WFLHD to seek other options.
Recent projects have used a new
generation of removable guardrails
that have been crash-tested and de-
signed to protrude no farther into
the travel lane than the guard walls.

FHWA Resident Engineer Margaret
Moen, who worked on the project
until early 2006, inspects a construc-
tion site where a new and hidden
concrete retaining wall was con-
structed inside the original wall,
allowing the historic wall to maintain

its original appearance without
having to support its former struc-
tural load.

The new rails are more historically
authentic and aesthetically pleasing
to many than their predecessors.
New avalanche-resistant guard
walls have been constructed with
a reinforced concrete foundation
and core, then finished with a his-
torically compatible stonemasonry
facing. A concrete slab anchored
with small piles (micropiles) was
laid within the roadway underneath
the new guard wall, and the con-
crete colored to match the adjacent
asphalt pavement. Two prototype
guard walls performed well in a
winter 2004 demonstration project,
according to former WFLHD Project
Manager Dick Gatten, who retired in
January 2006. Each avalanche site, he
says, will be evaluated to determine
whether a resistant guard wall or
removable guardrail will be installed.
Drainage. Many of the road’s
original drainage systems are still
functioning as designed, but some
added after the road was paved in
the 1950s now suffer a variety of
problems, from broken and separat-
ed pipes to crumbling stonemasonry
headwalls. All historic structures
slated for repair or rehabilitation
will be designed with new drainage
features to minimize water seep-
age and other damage due to the
harsh climate. Structures not need-
ing repair will have their drainage
systems evaluated and rebuilt if
necessary, with enlarged culverts.
Slope stability. Rockfall safety
hazards are present along the
steepest road sections because of
unstable slopes and rock cuts, ac-
cording to engineering studies. The
roadway is also “creeping” (shift-
ing) because of drainage problems,
fill settlement, and avalanches.
Removing rockfall hazards within
the original cut will involve selective
rock scaling, the process of remov-
ing potentially loose and unstable
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Over the years, avalanches, such as this one that took place on May 22,
slabs and outcrops before they 2003, at Haystack Creek, have ripped up pavement, sheared off guard
crash down on the roadway. Those walls, and caused other road damage at 70 known avalanche chutes

that are too large to scale will be e
bolted or anchored to more stable
rock foundations. Also, to help sup-
port unstable rock, holes are drilled
below the rocks that are to be sta-
bilized; steel dowels are inserted;
“shotcrete,” a type of concrete, is
applied under pressure between the
rocks and dowels; then the shotcrete
is shaped, textured, and colored to
match its surroundings. Slumping or
creeping roadways will be evaluated
and, if necessary, corrected with
drainage improvements, retaining
wall construction, reinforced earth,
tieback anchors, and micropiles.
Pavement. The roadway in many
locations has deficient subgrade and
road base, and along many other
sections the surface is damaged and

Masonry workers are attaching

a historically compatible stone
veneer to a new concrete
retaining wall near Triple Arches.
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uneven. Solutions involve subexcava-
tion to remove and replace unsuitable
subgrade and road base material,

as well as laying new pavement.
Damaged or uneven pavement will
be repaired and repaved. Remaining
sections will be resurfaced.

Success Starts With
Careful Planning

A project of this magnitude requires
years of intense and collaborative
planning. The process for completing
the final phases on a faster-than-normal
schedule began in the mid-1990s,
when NPS and WFLHD launched a
retaining wall management program
to identify, evaluate, and monitor the
Sun Road’s 130 retaining walls.
Having found serious structural prob-
lems in many of the walls, the agen-
cies collaborated on various studies
and initiatives in the late 1990s and
early 2000s that led to the decision to
rehabilitate the entire road—and as
quickly as possible to prevent cata-
strophic wall failures and minimize
impacts on the park and its visitors.

One initiative during the planning
process involved forming a congres-
sionally authorized Citizens Advisory
Committee in February 2000 to help
NPS develop initial alternatives that
were considered in the project’s
EIS. In addition to potential envi-
ronmental and social impacts, the
committee had to consider other
issues, including project costs, sched-
uling, and historic preservation.

A major goal of the rehabilitation
is maintaining the quality of the
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visitor experience, particularly dur-
ing construction. Glacier is a world-
famous destination that accounts for
much of the region’s tourism. A sud-
den dramatic drop in visitation be-
cause of intense construction along
its most popular sightseeing route
could result in undesirable economic
consequences. The committee spent
about a year and a half developing
five recommended alternatives. All
but one of the alternatives were ana-
lyzed in the project EIS as follows.
Alternative 1: Repair as Needed
or No Action. Under this option,
rehabilitation would continue as
funding allowed over 50 years at an
annual cost of $7 million to $8 mil-
lion. Work would primarily focus
on critical and emergency repairs
without substantial long-range plan-
ning. This alternative was rejected
because the badly needed repairs
would not occur soon enough to
preserve and protect the features
and character of the Sun Road as
a National Historic Landmark.
Alternative 2: Priority
Rebabilitation. Rehabilitation would
occur over 20 years, with total fund-
ing at $157 million to $186 million,
or about $8 million to $9 million per
year. The road would remain open
to visitors, and a maximum cumula-
tive delay of 30 minutes would be
allowed when traveling the Sun
Road’s entire length. This option
would allow for advance planning
to rehabilitate high-priority sites and
would address current structural
road deficiencies but with only a

As shown in this photo, more
durable and longer-lasting
reinforced concrete pavement is
being installed in rockslide and
avalanche-prone areas such as this

site just east of Triple Arches.

few improvements to visitor facili-
ties, such as turnouts, parking areas,
and walkway access to interpretive
sites. This option was not selected
because repairs would not occur
soon enough, resulting in continued
road deterioration, loss of historic
features, possible damage to natural
resources, and greater economic
impacts than Alternative 3.

Alternative 3: Shared Use With
Extended Rebabilitation Season.
Rehabilitation would occur over 7
to 8 years at a total cost of $140
million to $170 million, or about
$18 million to $24 million per year,
provided the needed funding would
be available or unforeseen delays did
not occur. This alternative would
accomplish the needed road repairs
while maintaining visitor use and
access to the Sun Road. Roadwork
would be conducted throughout the
visitor season, but work requiring
substantial traffic delays would occur
during the shoulder season, the time
prior to mid-June and after mid-
September. Otherwise, a maximum
cumulative delay of 30 minutes
would be allowed when traveling
over the length of the road between
mid-June and mid-September, the
peak season. Up to 1 hour of cumu-
lative delays over the length of
the road would be possible during
nonpeak hours in the mornings (8
a.m. to 10 a.m.) and evenings (3 p.
m. to 8 p.m.), Monday through
Thursday. Variable traffic delays
would be used for night work, with
advance notice to the public of the
construction schedule.

Alternative 4. Accelerated
Completion With Isolated Road
Segment Traffic Suspensions. The
objective of this alternative would
be to complete the rehabilitation
as soon as possible by using iso-
lated traffic suspensions Monday
through Thursday from the months
of May through October. Visitor
access would be maintained on the
weekends. This alternative planned
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for repairs to be completed in 6

to 8 years at a cost of $126 million
to $144 million, or $16 million to
$24 million per year. Alternative

4 contained the same visitor use
improvements and visitor develop-
ment mitigation funding as Alter-
native 3. Because of the faster rate
of repair, Alternative 4 would have
minimized further deterioration to
the Sun Road and historic, cultural,
and natural resources. However, it
would have the greatest impact on
park visitation and annual impact
on the local economy. Therefore,
Alternative 4 was rejected.

Preferred Alternative—
Open for Business
During the EIS process, which in-
cluded extensive public involvement
through meetings, open houses,

and a 60-day comment period, NPS
and WFLHD selected Alternative 3
(Shared Use) as the best option.
After some small changes, Shared

Crews at the site shown here
excavated the original retaining
wall (at the far right) down

to bedrock in preparation for

reconstruction. They constructed a
temporary retaining wall between
the original retaining wall and the
Jersey barrier to stabilize the work
zone while they were reconstructing
the historic retaining wall.

Use was documented and approved
in the NPS’s ROD in November 2003
and WFLHD’s ROD in March 2004
because it provided the best balance
of protecting historic, scenic, and
natural resources while minimizing
economic impacts.

Since the final EIS and documen-
tation in the RODs, the anticipated
funding levels required to complete
the entire repairs in 7 to 8 years
did not become available. Conse-
quently, NPS and WFLHD are jointly
developing a strategy that will
include public involvement and
repair of the Sun Road in the earli-
est possible timetable, as available
funding allows.

The three orange safety markers
demarcated a section of guard
wall that has been sheared off
by repeated vehicle impacts. This
guard wall will be reconstructed

with new and stronger footings
and historically compatible stone.

Keeping Business as Usual

These strict road-closure limitations
and the need to reduce traffic con-
gestion became the driving force
behind development of a compre-
hensive mitigation program. How to
keep 3,500 vehicles moving through
a major construction zone every day
on a narrow, steep mountain road
without causing gridlock was one
of the biggest challenges from the
outset, according to Superintendent
Holm. “During the next decade, visi-
tors driving over the Sun Road are
going to see more construction than
normal,” he says. “So we needed

to take measures to mitigate this.
We want to make the driving experi-
ence as enjoyable and trouble free
as possible.”

One of the first efforts toward
this goal was completion of a con-
struction sequencing strategy that
details when and how all pieces of
the rehabilitation puzzle will fit to-
gether to minimize traffic congestion
and delays. The strategy calls for
construction to progress generally
from west to east where traffic will
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be reduced to one lane most of

the time. Temporary traffic signals,
vehicle-actuated devices set on fixed
cycles for times other than the ac-
tual work period, will be installed
at each end of most work zones to
control one-way traffic. During the
work periods, flaggers usually will
work in two-person teams, one to
control traffic and the other to walk
the lines of stopped vehicles to
answer questions and provide
information.

WFLHD is using a traffic mod-
eling computer program called
QuickZone to predict traffic impacts
at each work zone. The program
can estimate traffic backups, delay
times, and optimum construction
schedules, and can estimate impacts
resulting from construction schedule
changes, flaggers, and signal timing.

Leave the Driving to Glacier

Another key component of the miti-
gation program is a new voluntary
transit system. Visitors will still be
able to drive their own vehicles over

the road as usual, but they will have
the option of leaving their cars at
two transit centers—one at each end
of the park—and taking regularly
scheduled shuttle buses to the Sun
Road’s most popular destinations,
such as trailheads, overlooks, and
interpretive sites. The system will

be phased in over two seasons, with
initial service covering a limited area
starting in summer 2007 and the
whole system scheduled to be fully
implemented over the entire Sun
Road by summer 2008. The transit
center near the west entrance will
be a new facility featuring a build-
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These renderings show the
interior and exterior of a new
transit center that will be
constructed near Apgar Village
at the park’s west entrance.
This transit center, and another
adjacent to an existing visitors’
center at the park’s east
entrance, are part of a new
Glacier shuttle bus system
designed to minimize traffic
congestion during construction.

ing where riders can obtain transit
and road project information, a
sheltered pickup and dropoff area
for riders of the shuttle buses, and
parking for about 150 vehicles.

A Federal, State, and local partner-
ship has been established to purchase
and operate the shuttle bus fleet
during both the construction and off-
seasons. The off-season program will
help meet other Montana-wide transit
needs and make the entire transit sys-
tem more cost effective. This partner-
ship with the Montana Department
of Transportation will leverage ex-
isting Flathead and Glacier County

maintenance facilities, provide year-
round employment in local gateway
communities, and reduce the direct
burden on FHWA and NPS for operat-
ing and maintaining the system.

“We are really encouraging our
visitors to use the transit system
whenever possible, once it’s up and
running,” says Superintendent Holm.
“Our goal is to reduce vehicle traffic
on the Sun Road by 10 percent. If
we can reach this goal, I think the
driving experience will be enjoyable
for everyone, whether you decide to
drive, take an interpretive tour with
either Sun Tours or aboard the his-
toric red buses, or take a shuttle bus.”

Smart Transportation
System

The entire Sun Road mitigation pro-
gram will be supported by an exten-
sive intelligent transportation system
{TS) computerized communications
network that will provide real-time
information to visitors regarding road
conditions, parking availability, traffic,
weather, transit schedules, and more.
For example, travelers planning a trip
to Glacier, or en route to the park,
will be able to receive construction
information via the Internet, highway
advisory radio, Montana’s 511 tele-
phone traffic information system, and
variable message signs strategically
located inside and near the park.
Other features to enhance the
visitor experience include new
interpretive signs and exhibits at
transit stops and other strategic
locations that tell the story of the
park’s history, wildlife, plant life,
and the construction of the origi-
nal Sun Road. Several locations will
have interactive information kiosks.
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The Beginnings of Context Sensitive Solutions

A modern-day construction principle may be traceable specifically to 1924 and
NPS. In that year, NPS's first director, Stephen Mather, sought help from BPR on
Glacier National Park’s Transmountain Highway project, saying it warranted the

Jack Gordon.

but native, simple in line, and retiring.”

scenery,” according to Gordon.

locations.

three-arch design.

“best engineers and the best landscape architects in the country.”

Under a January 1926 memorandum of agreement, BPR and NPS landscape
engineers (landscape architects) worked together on road plans that blended
the highway into the surrounding environment while meeting other objectives
such as safety and capacity goals. “This is an early example of what is now
called “Context Sensitive Solutions,” according to NPS Landscape Architect

NPS Landscape Engineer Thomas Vint, who was associated with numerous
park developments throughout his extensive career, wrote to NPS Chief
Landscape Engineer D. R. Hull: “Construction details such as bridges, tunnels,
retaining walls, parapets, culverts, etc., should not be monumental or stylistic

Bridges, retaining walls, and guard walls were all constructed of native rock
excavated from initial road cuts and roadside quarries. Different stone colors,
including red and green argillites and buckskin limestone found along the
alignment, were reflected in adjacent guard walls.

This practice established a unique appearance and a precedent for other
national parks to follow. It fulfilled the desire of landscape engineers to “fit
foreign, manmade works as an inconspicuous, homogeneous part of the natural

Other environmentally friendly practices included the requirement that
contractors use the least destructive blasting techniques possible, and crews
were prohibited from “side-casting,” dumping excavated materials over the
roadside to the terrain below. Spoils were used as fill material whenever pos-
sible, and unsuitable material had to be properly dumped in designated

This sensitivity to surroundings may be best expressed in the Triple Arches,
arguably the most renowned structure along the Sun Road. Originally, Triple
Arches was not even in the road's plans, according to the Historic American
Engineering Record, where NPS road records are archived. NPS and BPR origi-
nally wanted to bridge a gap in the mountainside at the site of Triple Arches
by constructing a large retaining wall and building up the roadbed with huge
amounts of fill material. But the contractor came up with the more innovative

In addition to ITS technologies
and enhanced educational services,
the mitigation program will mount
a comprehensive public information
effort, identified by the advisory com-
mittee as an essential element in the
Sun Road rehabilitation. This initia-
tive will provide timely and accurate
information through a variety of
sources, such as the Internet, travel
and tourism guides and magazines,
the news media, brochures and signs
at surrounding communities, gateway
tourism and travel businesses, and
public service announcements. The
public information and outreach also
will include customer service train-
ing for frontline employees about
the project and related services.

The extraordinary effort that
NPS and WFLHD are making to
maximize the Glacier National Park
experience throughout the entire

construction project gives visitors
added opportunities to witness
history in the making—the pres-
ervation of a national treasure.

Amy Vanderbilt is the public
affairs and outreach manager at
Glacier National Park. She has been
with NPS for 25 years, primarily in
public affairs and incident infor-
mation positions at Glacier, Grand
Teton, Yellowstone, and Yosemite
national parks. She also served

as a lead information officer for
the NPS all-risk incident manage-
ment team from 1995 to 1998. She
can be reached at 406-888-7906
or amy_vanderbilt@nps.gov.

Steve Moler is a public affairs spe-
cialist at FHWA’s Resource Center
in San Francisco. He has been with
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FHWA for 6 years, providing the
agency’s field offices and partners
with support in media relations,
public relations, and public in-
volvement communications. He
can be reached at 415-744-3103
or steve.moler@fhwa.dot.gov.

The authors would like to thank
Jack Gordon, Glacier’s landscape
architect, for bis substantial contri-
bution to this article. For more infor-
mation on the Going-to-the-Sun Road
rebabilitation and road status, go to
www.nps.gov/glac/sunroad/whatsup
btm or www.nps.gov/glac/montana
.btm. The 511 Traveler Information
and QuickZone are two of the
FHWA priority, market-ready tech-
nologies, which are innovations that
have proven benefits and are ready
Jfor deployment (see wwuw.fhwa.dot
.gouv/crt/lifecycle/ptisafety.cfm).
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or more than 10 years, the num-
Fber of fatalities on U.S. road-

ways has remained at a plateau
of about 42,000 deaths annually.
Although the fatality rate on U.S.
roadways has decreased remarkably

(Above) In this photo from Oregon, a
team of transportation professionals
confers during a road safety audit
(RSA) on a stretch of U.S. 97.
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scrutinize roadways for safety

For Safe

to 1.46 deaths for every 100 million
vehicle miles (MVMT) traveled, further
improvements are vital. The number
and rate of deaths are unacceptable
to the Nation, the Federal Highway
Administration (FHWA), and partners
such as the American Association of
State Highway and Transportation
Officials (AASHTO), the Institute of
Transportation Engineers (ITE), the
National Association of County

‘reduce crasbes, injuries,

¥

and costs in the process.

by Louisa Ward

Engineers (NACE), and the American
Public Works Association (APWA).

In 2005, nearly 3 million people
were injured and some 43,200 killed
on U.S. roadways. That means there
were 117 traffic fatalities every day
on average, including one road de-
parture fatality every 21 minutes,
one intersection fatality every hour,
and one pedestrian fatality every
2 hours. There are economic

PUBLIC ROADS ¢ NOVEMBER/DECEMBER ¢ 2006



implications as well: a “societal cost”
of $230 billion annually, or $630
million daily, according to FHWA.

One of numerous initiatives to
reduce the crash rates is FHWA’s pro-
motion of road safety audits (RSAs)
as a proactive means of reducing
deaths and injuries. FHWA first stud-
ied RSAs in 1996 in a 2-week “scan”
of audits in Australia and New Zealand
(see the September/October 1997
issue of PUBLIC ROADS).

What Is an RSA?

An RSA is a formal examination of
the safety performance of a road-
way or intersection by an indepen-
dent, multidisciplinary team of trans-
portation professionals. RSAs are a
comprehensive and effective tool for
proactively improving road safety
while a facility is still in the planning
or design stage, or for identifying
and mitigating safety issues on exist-
ing roadways.

Identifying a problem before it
becomes part of the infrastructure is
a preferable approach. As a manual
on RSAs by Austroads, an association
of road transport and traffic authori-
ties in Australia and New Zealand,
indicated: “It is easier, quicker, and
cheaper to change a pencil line on
a drawing than to move concrete
and asphalt after the job is built.”

FHWA'’s Office of Safety, Office
of Infrastructure, Resource Center,
and Highways for LIFE (HfL) team
work with AASHTO’s Technology
Implementation Group to champion
RSAs. The HfL team assists the
FHWA Office of Safety with market-
ing expertise and funding to speed
implementation of RSAs across the
country, building on the inroads
already made. The purpose of the
HfL program is “to advance /onger
lasting highway infrastructure using
innovations to accomplish the fast
construction of efficient and safe
highways and bridges” (thus spelling
out “LIFE”). HfL uses “innovations” as
a broad term to cover technologies,
materials, tools, equipment, proce-
dures, specifications, methodologies,
and processes or practices used in
the finance, design, or construction
of highways.

Many State departments of trans-
portation (DOTSs) have shown in-
creased safety resulting from the
process. “The road safety audit pro-
cess looks at the roadway from a
purely technical safety viewpoint

without outside influences,” says
Ricky Lee May, district engineer
with the Mississippi Department of
Transportation. “It is a valuable pro-
cess that gives an unbiased view of
safety issues with support from safe-
ty experts.”

In short, RSAs can make safe
roads even safer.

The Basics

Most DOTs have established tradition-
al safety review processes through
their high-hazard identification and
correction programs. However, an
RSA and a traditional safety review
are different processes. Generally, an

RSA involves more people from
more disciplines who are looking
only at the issue of safety and have
not been involved in the project’s
design or implementation. This ap-
proach allows for greater objectivity
and a fuller report on a roadway’s
safety problems.

RSAs help produce designs that
may reduce the number and se-
verity of crashes, promote aware-
ness of safe design practices, and
reduce costs by identifying safety
issues and correcting them before
projects are built. Highway authori-
ties formally respond to the sugges-
tions of the RSA team and either

States on the Move

country without being an all-inclusive list. Looked at in conjunction with activities in
other States such as Florida, Illinois, Michigan, South Carolina, Wisconsin, and elsewhere,

the list demonstrates that the momentum for RSAs is building.

¢ In lowa, RSAs are conducted on “3R" (rehabilitation, restoration, and resurfacing)
pavement projects. “lowa DOT [Department of Transportation] has implemented road
safety audits on proposed resurfacing projects,” says Tom Welch, lowa DOT's State
transportation safety engineer. “Previously, very few safety improvements were incor-
porated into our resurfacing projects. We now see that our staff consistently look for
and implement numerous low-cost safety improvements on lowa'’s roads.”
In Kansas and South Dakota, RSAs are conducted on existing roads.
The Maine Department of Transportation drafted a policy to institutionalize the RSA
program into its project development process.

e The New Jersey Department of Transportation and South Jersey Transportation
Planning Organization are each conducting RSAs.

e The New York State Department of Transportation integrated RSAs into its pavement

overlay program.

e The Pennsylvania Department of Transportation (PennDOT) was the first State DOT to
start an RSA program. “PennDOT has found that RSAs are a valuable, low-cost tool
that enhances the safety of a project by providing unbiased early recommendations
for the project based on safety and multimodal needs,” says Girish N. Modi, safety
management division chief of PennDOT's Bureau of Highway Safety and Transpor-
tation Engineering. “We intend to make RSAs an easily and frequently used tool in

the design process.”

e The Standing Rock Sioux Tribe in North Dakota and South Dakota has conducted

two RSAs.

o The Tennessee Department of Transportation is conducting one RSA every 2 weeks on

existing roads.

¢ The Vermont Agency of Transportation is working with regional planning agencies to

conduct RSAs of existing roads.

e The Virginia Department of Transportation is conducting an RSA on one of its

highways.

e In Arizona, a statewide RSA program was established through the Governor's Traffic
Safety Advisory Council RSA Subcommittee. There is representation from regional
planning agencies, local jurisdictional agencies, enforcement agencies, academic
institutions, State DOTs, the Governor’s Office of Highway Safety, and FHWA.
Therefore, with this multidisciplinary team, the results will be comprehensive and
cross jurisdictional lines. Some of the major accomplishments of the subcommittee
thus far have been hiring an RSA manager at the State DOT who will facilitate the
development of RSAs statewide on all public roads. RSA training will be delivered
throughout the State, and the RSA manager will work with the locals and tribes in
implementing RSAs on roadways not owned by the State. The RSA program will utilize
Highway Safety Improvement Program and Section 402 funds, HfL for marketing, and

peer-to-peer resources.
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Road Safety Reviews Versus Road Safety Audits

Traditional Safety Reviews

23 .4-percent reduction in crashes in
2005. Of 37 safety recommendations,
25 were adopted, and the economic
benefit is estimated at $147,000.

In Michigan, a public-private part-
nership was formed to improve

RSAs

Typically performed by a team with only design
and/or safety expertise.

intersection safety. The partnership

Performed by a multidisciplinary team. included Michigan, the city of

Often concentrate on motorized traffic.

Detroit, city of Grand Rapids, Wayne

Consider all potential road users. County, Michigan DOT, Southeast

Do not normally consider human-factor issues.

Michigan Council of Governments,
the Michigan Office of Highway
Safety Planning, and Wayne State

Account for road user capabilities and
limitations as essential elements of an
audit.

Often do not generate a formal report.

University. The partnership conduct-
ed RSAs on 250 intersections in
Detroit and Grand Rapids. Of those,

Always involve generating a formal RSA
report.

Often do not generate a formal response report.

more than 80 have been evaluated.

Always include a formal response report.

Source: Road Safety Audit Guidelines (FHWA-SA-06-06).

implement its suggestions or docu-
ment the reasons for not doing so.
The keys to success in imple-
menting an RSA program are top-
level agency support, willingness to
incorporate findings, and willingness
to investigate new ideas outside the
traditional scope of work. The small,
multidisciplinary audit teams should
include members from the high-
way/traffic safety, traffic engineer-
ing, planning, operations, geometric
design, construction, maintenance,
human factors, or enforcement
fields. Also integral to success is
conducting RSAs at the earliest pos-
sible stage of project development.

Evaluation of RSA Results

Evaluation of RSAs has been more
extensive in Australia and New
Zealand than in the United States.
Austroads has documented favorable
benefit/cost ratios for RSAs, but the
early returns on RSAs in the United
States are positive as well. For exam-
ple, Terecia Wilson, safety director for
the South Carolina Department of
Transportation (SCDOT), sees a ben-
eficial impact from the State’s pro-
gram: “We view RSAs as a proactive,
low-cost approach to improve safety,”
she says. “The RSAs helped our engi-
neering team develop a number of
solutions incorporating measures that
were not originally included in proj-
ects. The very first audit conducted
saved SCDOT thousands of dollars by
correcting a design problem.”
SCDOT has conducted six RSAs
since 2003. The results of these
RSAs (two of them are described
below) are now available, and
while SCDOT officials acknowledge
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Collectively, these intersection im-
provements resulted in a more than
25-percent reduction in total crashes
and more than 40-percent in injury
collisions. The benefit/cost ratio
exceeded 16 to 1 over 10 years.

that the findings are preliminary;,
they believe that the numbers are
promising. In the RSA of SC-14 in
Greenville County, SC, nine safety
improvements were suggested, and
all were implemented. Fatalities on
that highway were reduced by 60
percent from 2003 to 2004, avoid-
ing more than $3.6 million in esti-
mated potential economic losses.
In Spartanburg County, an SCDOT
audit of SC-296 in 2003 led to a

Steps in an RSA Process

RSAs in Practice

In late 2004, FHWA’s Office of Safety
initiated a series of 10 RSAs that

will be documented in a book of
case studies to show the variety of
applications in different parts of the
country, on different roads and inter-
sections, and at different stages of the

Select

Identify project Conduct a pre-audit
of existing interdisciplinary meeting to review
road to be audit team project information

audited
A

and drawings

HA

A

Perform field Conduct audit Present audit
reviews under analysis and = findings to project
various conditions prepare report owner/design
of findings team

| | HA

Responsibilities

Prepare Incorporate ,

formal findings into the B Audit Team

response project when Decian e
appropriate

A A
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These before (left) and after (right) photos depict the in-
tersection of 7 Mile Road and Dequindre Road in Detroit,
MI. An RSA in 2002 led to, among other changes, place-
ment of a left-turn arrow on the pavement to improve
roadway navigation and safety. Photos: AAA Michigan.

project development process. The
full report, containing summaries of
RSAs conducted by the Oklahoma
Department of Transportation (DOT);
Clark County, WA, DOT; the city of
Cincinnati, OH, transportation depart-
ment; the Standing Rock Sioux Tribe

transportation department in North
and South Dakota; plus those listed
below, can be found on FHWA’s
Web site in early winter 2007:
http://safety.fhwa.dot.gov/rsa.
[llinois. The Illinois Department
of Transportation (IDOT), which

S.C. Stands for Scrutiny and Concern

. a three-person team from outside the district, with expertise in

road desngn and traf‘flc engineering, audited a completed project on Greenville County's
SC-14, in District 3. The project widened a section of SC—14 from two lanes to three,
with the center lane as a dedicated left-turn lane or a two-way left-turn lane.

The audit team first reviewed relevant data and documentation, including plans for
the project, intersection crash and traffic volume data, and profiles (plans showing the
vertical alignment of the road design), and also interviewed the District 3 construction
engineer. Then the team drove the relevant section several times, stopping often to view
areas of concern more closely, over the course of 1.5 hours. In the end, the team offered

nine suggestions:

e At the Roper Mountain Road intersection, extend the paved shoulder on the radii in
all four corners to cover areas being damaged by vehicles, especially trucks.

Add more speed limit signs.

head visibility.

Add delineator signs to concrete islands at one intersection, or remove the islands.
Trim vegetation at the entrances to two subdivisions, where sight distances are poor.
Trim tree limbs overhanging Roper Mountain Road eastbound to improve the signal

e Address ponding in valley gutter sections at stations 198+00 to 199+25 on the east
side and 191+00 west directly across from Spaulding Farm.
e Consider more grinding or reconstruction at 150+75 and 156+50 because catch

basins likely are not receiving water.

e Consider redressing and reseeding shoulders throughout the project except for curb-

and-gutter sections.

e Address excessive voids in the road surface.

“Overall, the project is constructed satisfactorily,” the auditors wrote in their report.
“No major design issues were noted. Provided the items above are addressed, this por-
tion of SC-14 should provide for many years of safe and efficient travel.”

Important to note is that despite the project being essentially sound, the RSA was
able to turn up “marginal” modifications that saved lives and millions of dollars.
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uses the term “assessments” instead

of “audits,” uses RSAs as a tool to
look at locations that have had a
history of severe crashes and to
identify safety issues, their risks, and
potential low-cost countermeasures.
Sample findings from the RSAs in-
clude signage issues, existence of
vulnerable users (pedestrians and
bicyclists), turning-radius issues,
signal displays out of alignment,
clear-zone violations, drainage grates
that are unfriendly to bicyclists, trees
in medians showing evidence of
being struck, exposed culverts, and
openings in guardrails. IDOT has
hosted three RSA training courses
taught by FHWA and plans to host
one in each of the State’s districts.
Yellowstone National Park. In
May 2005, an FHWA team conducted
an RSA in the Old Faithful area of
the park, specifically from Black
Sand Basin to Kepler Cascades.
Currently, traffic conflicts occur
between pedestrians and vehicles
after each eruption of the geyser,
and issues also exist with signage
and the geometry and operation of
one of the park’s overpasses. The
short-term mitigation measures
identified during the RSA include
changing the traffic flow to reduce
posteruption conflicts, developing
signing and way-finding plans, and
providing a shoulder plus exclusive
merge/diverge lanes at the overpass.
Longer term remedies suggested
include using roundabouts, consider-
ing older-driver needs, maintaining
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emergency response and govern-
ment access routes, matching road
design with speed, and consider-
ing context sensitive gateways.

Collier County, FL. In 2002, the
FHWA team conducted an RSA on
a project at the conceptual stage,
which involved widening a section
of Immokalee Road from two lanes
to four. To accommodate current
and forecast demands, Collier County
now is considering additional widen-
ing to six lanes.

The RSA suggestions included im-
proved access management features,
right-turn acceleration lanes, devices
and designs to prevent wrong-way
movements, signal operation and me-
dian treatments to prevent midblock
crossings, pedestrian countdown
signals, a continuous pedestrian
network, improvements to existing
bicycle facilities, avoidance of fixed
objects and sight-line obstructions in
the median, angled left-turn lanes in
wide medians, redundant signal dis-
plays and/or double red displays for
left-turn signals, backplates with re-
flective borders on traffic signals, co-
ordinated traffic signal progressions,
and considerations of the needs of
older drivers. Collier County has
since decided to establish a program
of regular RSAs and has consultants
on retainer for future projects.

City of Tucson, AZ. FHWA’s team
conducted an RSA of a corridor
where the HAWK (High-intensity
Activated crossWalK) pedestrian
crossing device had been installed.
The HAWK is a type of traffic con-
trol beacon developed by Tucson
for marked pedestrian crosswalks
and currently is approved for ex-
perimentation under the Manual
on Uniform Traffic Control Devices
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The city of Tucson
developed HAWK
signals, such as the
one shown here,
specifically to aid
pedestrians at cross-
walks. An RSA rec-
ommended changes
to the device and
roadway environ-
ment around it that
improved safety for
pedestrians even
more.

(MUTCD) and is under consider-
ation for inclusion in the next edition
of the MUTCD. The RSA suggested
placing “no passing” lines in cross-
walk approaches, activating the dual
red lights simultaneously, using split
phasing for median-divided streets,
using reflective-border backplates,
lowering the walking speed to 1.1
meters (3.5 feet) per second for all
crossings (not just school cross-
ings), and making connections to
pedestrian facilities.

Wisconsin. In December 2003, an
RSA on the Marquette Interchange
({I-43, 1-94, and 1-794) was the
first done on a megaproject in the
United States. The RSA team was
limited in what it could feasibly
review given the volume of docu-
mentation associated with the $800
million project, its advanced design
stage, the completion of the pub-
lic involvement process, and the
limited time available for the RSA.

Nevertheless, the team identified
six categories of safety issues, rang-
ing from location-specific to general
project conditions, for WisDOT to
consider for improving the new
design. Suggestions included revis-
ing advance signage for a specific
ramp, adding flexible delineators
or lengthening concrete barriers to
reduce the chance of inappropriate
exiting maneuvers, improving pave-
ment markings at various locations,
conducting additional microsimula-
tion modeling, signalizing and co-
ordinating ramp intersection traffic
movements, restricting certain move-
ments, improving pedestrian accom-
modation at several intersections,
providing higher barrier heights on
several ramps, placing ramp speed
limit advisory signs, adding “gawk

screens” to avoid motorists being
distracted at work zones, consider-
ing some street closures and turning
restrictions during construction,
and changing construction staging
to reduce traffic on certain streets.

Pedestrian RSAs

Nearly all transportation projects
have some degree of pedestrian
activity; even roadways in remote
areas may serve walkers from time
to time. Walkers may not be ex-
plicitly or adequately considered
in some transportation projects,
however, due to a lack of training
for traffic engineers on meeting
pedestrian safety needs. This lack
of training factor makes it critical
that pedestrian safety be incor-
porated into the RSA process.
Accordingly, FHWA is develop-
ing a report, Pedestrian Road
Safety Audit Guidelines, and
a companion “Pedestrian Road
Safety Audit Prompt List” that can
be used together during the RSA
process. These resources will con-
tain detailed information on issues
that audit teams should address.
Delivery is expected in early 2007.
Instead of checks to verify that
minimum standards are being met,
the prompt list will guide auditors
to look for potential issues, such
as those that are not addressed
by vehicle-oriented standards or
those that can arise from mini-
mum or inappropriate standards.
The guidelines will parallel the
prompt list and will provide a more
detailed explanation of potential
issues. Photographs of good and
poor designs will provide examples.
Instead of focusing exclusively
on pedestrian needs and issues, the
guidelines and prompt list will look
at how pedestrians and other modes
interact. For example, can a driver
see pedestrians waiting or attempt-
ing to cross? Are left-turning drivers
so focused on finding gaps in con-
flicting traffic that they may neglect
to look for crossing pedestrians? Do
larger corner radii, which make it
easier to turn a corner without slow-
ing down, encourage higher speeds?

RSA Resources

FHWA offers two RSA training cours-
es for transportation professionals in
State and local transportation agen-
cies and tribal governments. The first
is a 2-day course available through
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the National Highway Institute
(NHD), called Road Safety Audits and
Road Safety Audit Reviews, FHWA-
NHI-380069. Information on course
scheduling can be found online at
www.nhi.fhwa.dot.gov. The second
course, RSA for Locals, is geared
toward local agencies, tribal govern-
ments, and Federal land management
agencies. This course is free and
can be presented in 1-day or 2-day
formats, with the longer course
including information on low-cost
safety improvements and a field
exercise RSA. (For more information
about the RSA for Locals course,
contact the author of this article.)
Because technical or procedural
questions often arise before and dur-
ing an RSA, FHWA has established
the RSA Peer-to-Peer (P2P) program
to provide assistance, at no cost,
to agencies either considering the
use of or actually conducting RSAs.
A State, local, or tribal agency may
request assistance either by e-mail at

During an RSA training exercise, a team performs an onsite inspection at an
intersection in Tampa, FL.

SafetyP2P@fhwa.dot.gov or by calling
the tollfree number 1-866-P2P-
FHWA and talking with the FHWA-
sponsored P2P coordinator. The
coordinator will match the agency
with a knowledgeable transportation
professional. The matched peer then
will contact the agency to work out
the details of the assistance, which
may include a site visit as needed.
RSAs can have an important im-
pact on the safety of the Nation’s
roads and intersections. To receive
assistance in implementing the
RSA process, contact the local
FHWA division office or contact
the author of this article directly.

Louisa Ward is the RSA program
manager for FHWA’s Office of Safety.
She has worked in various roles
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in FHWA for the last 7 years. She
previously worked for the Institute
of Transportation Engineers as its
technical program manager for traf-
fic engineering and safety, and as the
assistant traffic engineer for the city
of Kettering, OH. Ward received her
bachelor’s degree in civil engineer-
ing from the University of Dayton.

For more information, or to sched-
ule the RSA for Locals course, con-
tact Louisa Ward at 202-366-2218
or louisa.ward@fbwa.dot.gov. For
Resource Center technical assis-
tance on RSAs, contact Craig Allred
at 720-963-3236 or craig.allred@
Jfhwa.dot.gov. To contact the RSA
P2P program, call 866-P2P-FHWA
or e-mail SafetyP2P@fhwa.dot.gov.
For pedestrian RSAs, contact
Gabriel Rousseau at 202-366-8044
or gabriel.rousseau@dot.gov.
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Crisis Response

by Greg Wolf

Federal aid belps States repair roads damaged
by burricanes and other natural disasters.

esponding mainly to hurricane
Rdamage in the Southeast and
winter storms in the West,
the Federal Highway Administration
(FHWA) is disbursing $686 million
to help cover the cost of road re-
pairs in 31 States and territories.

“Our priority after a natural disaster
or emergency is repairing the transpor-
tation network so local communities
can rebuild, businesses can reopen,
and people can resume their lives,”
said Federal Highway Administrator
J. Richard Capka when he announced
the Federal aid on July 31, 2006.

The aid is being channeled through
FHWA’s emergency relief (ER) pro-
gram and was allocated through the
Emergency Supplemental Appropria-
tions Act for Defense, the Global War
on Terror, and Hurricane Recovery,
2006. President George W. Bush
signed the bill June 15, 20006.

(Above) Among natural disasters
that have affected U.S. roadways in
recent years,;hﬁxricanes-’mch as the
ne shown here eroded pavement
d blew down signs, costing

{ es more than

The ER Program
The ER program reimburses States
for 100 percent of costs incurred
during the first 180 days after a
natural disaster to restore essential
transportation services, protect lives
and property, or prevent further
damage. It also applies to temporary
repairs and removal of debris on
Federal-aid highways. For permanent
repairs, Federal funds reimburse
States at 80 percent for the National
Highway System and 90 percent for
the Eisenhower Interstate System.
Congress authorized the ER pro-
gram in 1958 to help repair or re-
build Federal-aid highways and roads
on Federal lands damaged by natural
disasters or catastrophic failures from
external causes. To be eligible under
the disaster provision, highway dam-
age must be severe, occur over a
wide area, and result in unusually
high expenses to the highway agency,
such as those caused by floods, hur-
ricanes, earthquakes, tornadoes, tidal
waves, severe storms, and landslides.
Also, each reimbursable event
must be declared a disaster by the
State’s Governor. The damaged road-
way must be a Federal-aid highway,

defined by functional classification
as highways other than rural minor
collectors and local roads. (Non-
Federal-aid highways may be eligible
for assistance from the Federal
Emergency Management Agency.)
Generally, elements of the dam-
aged highway eligible for ER funds
include pavement, shoulders, slopes
and embankments, guardrails, signs
and traffic control devices, bridges,
culverts, bike and pedestrian paths,
fencing, and retaining walls. Other
eligible items include engineering
and right-of-way costs, debris re-
moval, transportation system man-
agement strategies, administrative
expenses, and equipment rental
expenses. The following States re-
ceived aid from recent disasters.

West Coast Winter Storms

California received nearly half—
$309.1 million—of FHWA’s total
disbursement, most of it ($296.2
million) reflecting winter storms.

In December 2002, heavy rain

and flooding washed out portions

of 9 highways in 15 counties. In
December 2004, a series of powerful
storms dropped record rainfall on
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southern California, causing flood-
ing, mudslides, debris accumulation,
and roadway washouts in 8 counties.
(The remainder of California’s allot-
ment was related to summer flash
flooding near Death Valley National
Park and the San Simeon Earthquake
in San Luis Obispo County.)

Oregon was affected by heavy
rains in December 2005, resulting in
flooding and landslides that seriously
damaged Federal-aid highways in 24
counties. FHWA awarded the State
$38 million for eligible highway
repairs associated with the disaster.

To the north, Washington State
also was pummeled by winter
storms. Beginning December 19,
2005, and lasting 6 weeks, a series
of fronts brought heavy rain, high
winds, and flooding, damaging roads
statewide. The Governor declared
a state of emergency for 39 coun-
ties. In December 2004, 4 days of
rain and wind had damaged roads in
Jefferson County; in October 2003, a
week of rain and wind flooded high-
ways and bridges in 12 counties; and
in September 2005, a rain-induced
rockslide damaged I-90 in King
County. The State was reimbursed
$19.4 million for the disasters.

In addition to the West Coast,
Hawaii received $11.5 million for
floods experienced in March 2006.
Rain fell throughout the State all
month, most dramatically triggering
failure of the Ka Loko Reservoir,
which substantially damaged the
Kuhio Highway.

Hurricanes

Nearly $130 million of the emer-
gency spending bill covered dam-
ages from five hurricanes and three
similar storms. Most expensive by far
was Hurricane Dennis, which struck
the Florida Panhandle on July 10,
2005. Dennis was the first hurricane
of the 2005 Atlantic season, reaching

the Saffir-Simpson Hurricane Scale
Category 4 status at its peak. It ar-
rived in Florida with sustained winds
of 159 kilometers per hour (kph)
(99 miles per hour [mph]) and gusts
up to 195 kph (121 mph). Dennis
damaged areas between Tallahassee
and Pensacola, including U.S. 98,
which runs along the coast for more
than 322 kilometers (200 miles).
Florida received $118.5 million
from FHWA as reimbursement.

“It’s great for the State of Florida
that we received this help,” says
James Rodgers, District 3 director
of transportation operations for the
Florida Department of Transpor-
tation. Fast-growing Florida already
is $50 billion to $70 billion behind
in infrastructure construction and
can scarcely afford expensive set-
backs, he says.

“Every hurricane is unique, and
Dennis was different in that it did
most of its damage 150 miles [242
kilometers] away from its direct-hit
site, off in Franklin County,” Rodgers
explains. In Franklin County, the

State will oversee about $90 million
in recovery work compared to
$75 million of construction work
in the remainder of Florida.
Alabama was damaged by
Hurricane Ivan, which came ashore
at Gulf Shores early on September
16, 2004. A Category 3 storm, Ivan’s
peak winds topped 201 kph (125
mph) and produced a 4.9-meter (16-
foot) storm surge. Most of the high-
way damage came in the form of
downed trees, landslides from heavy
rainfall, and trees drifting into bridg-
es. The storm surge caused roadway
washouts in coastal Baldwin County
and Mobile County. Alabama had al-
ready received ER funds from FHWA
for Hurricane Ivan, but the emergen-
cy spending bill provided another
$5.2 million for additional needs.
Hurricane Isabel struck the beaches
of North Carolina on September 18,
2003, causing widespread flooding
and damage to Federal-aid highways.
It brought winds up to 161 kph
(100 mph) and overwash to the
Outer Banks that destroyed homes

4

(Above) Established 50 years ago, the ER
program responds to damage to the Nation’s
roadways from natural disasters such as the
hurricane seen here from space.

(Left) The ER program reimburses States for
disaster-related damage to roadways, defined
to include signs, traffic control devices,
guardrails, and other elements.




and parts of the main highway, NC-12.
The $5.0 million provided by FHWA
responded to a supplemental request
to cover repairs of the Herbert C.
Bonner Bridge.

Hurricane Ophelia also primarily
affected North Carolina, making
landfall on September 14, 2005, but
heading back out to sea the follow-
ing day. Transportation-related dam-
age came from large-scale timber
debris on Federal-aid roads, county-
wide sign and signal destruction,
drainage pipe and pavement wash-
outs, and damage to ferry routes and
ports. The State received $1.2 million
in reimbursement.

The fifth hurricane was Floyd,
now 7 years past. New York State
received $245,000 to supplement
earlier aid. In September 1999,
Floyd brought heavy rain and high
winds, leaving debris and otherwise
damaging roads and bridges in much
of the State. Federal-aid highways
were affected in 16 counties. (New
York received $11.8 million, mostly
for flood damage not related to
hurricanes.)

The emergency appropriations
also covered damage in South
Carolina from Tropical Storm
Gaston in August 2004, in American
Samoa from Tropical Cyclone
Olaf in February 2005, and in the
Northern Mariana Islands from
Typhoon Chaba in August 2004.

The combined aid for these three
storms was about $2.7 million.

Of course, the worst hurricane
in recent memory was Katrina, and
FHWA addressed it following pas-
sage of another spending bill, the

1 - Department of Defense, Emergency

Supplemental Appropriations to
ress Hl_lrrica'nes in the Gulf of

Mexico, and Pandemic Influenza Act,
20006, signed by President George
W. Bush on December 30, 2005. In
total, nearly $2.8 billion in ER funds
were provided to the gulf coast
region to address Federal-aid high-
way damage related to Katrina (and
to lesser extents to Hurricanes Rita
and Wilma). Louisiana received $1.2
billion, Mississippi $1.0 billion,

and Alabama, Florida, and Texas
divided the remainder.

New England Flooding

The appropriations also included
about $24.2 million to help cover
damage suffered in New England
from unprecedented autumn
rainfall. The downpours began
October 7, 2005, and continued
for 11 days. By the time the rains
ended, Federal-aid roadways were
damaged throughout the States of
Connecticut, Massachusetts, New
Hampshire, and Rhode Island.
Worst hit was New Hampshire,
where severe rain and flooding
occurred in every county. The
Governor declared a State of Emer-
gency on October 9, 2005, after 28
centimeters (11 inches) of rain had
fallen in 24 hours in portions of the
State. New Hampshire received
$17.9 million in aid from FHWA.
Least affected was Connecticut,
which received $735,000.
Massachusetts received $3.9
million for Federal-aid roadways
damaged in six counties. Rhode
Island received $1.7 million to assist
with flood damage recovery after
a week of rain, and the Governor
on October 17, 2005, declared a
disaster. Road damage encompassed
both multilane principal arterials
and other facilities. I-95 sustained

The storm surge from Hurricane
Dennis in 2005 washed out this
stretch of U.S. 98 along Florida’s
Panhandle coast.

heavy damage, with severe erosion
of embankment slopes and under-
mining of pavement and guardrails.

Other Items

About $22 million was provided to
cover flood damage in the interior
West. In normally arid Nevada, a se-
ries of storms beginning December
24, 2004, and not ending until
January 14, 2005, brought heavy
rainfall to higher elevations. This
followed early winter snows, and
extreme runoff and flooding oc-
curred. Nevada received $16.9 mil-
lion in reimbursement from FHWA.
Southwestern Utah suffered severe
storms and flooding that destroyed or
damaged eight bridges and 16.1 kilo-
meters (10 miles) of roadway. The
State received $5.1 million in aid.

Montana received $15 million to
compensate it for two rockslides. In
May 2005, heavy rain and snowmelt
caused flooding and slides along the
Beartooth Highway, which provides
access to Yellowstone National Park
in Wyoming. In February 2004, a
rockslide damaged U.S. 93 along the
Montana-Idaho border.

And in the Midwest, Ohio was
reimbursed $51.5 million for winter
storm damage beginning in December
2004. After 1 week of rain, the
Governor’s Office declared a disaster
that included 20 counties. On
January 13, the Governor amended
the declaration to include 39 more
counties, and in April he declared
another 3 counties as disaster areas.

Greg Wolf is the ER program engi-
neer with the FHWA Office of
Program Administration in Washington,
DC, a post he has held since October
2003. He provides technical assis-
tance and guidance on ER program
issues to FHWA division office per-
sonnel as well as State and local
partners nationwide. He holds a
bachelor’s degree in civil engineer-
ing from the University of Maryland.

For more information, contact
Greg Wolf at 202-366-4655 or
greg.wolf@dot.gov.
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A new public-private
partnership promotes
environmental stewardship
while fostering innovative
streamlining and market-

based approaches to meeting

transportation needs.

by Marlys Osterbues

Way to
Greener Highways

hen building and main-
taining a safe and efficient
surface transportation

system, impacts on the natural and
cultural environments are inevitable.
But Federal, State, and local highway
agencies are taking steps to integrate
environmental sensitivity into their
day-to-day activities, which range from
recycling old pavements and protect-
ing watersheds during construction to
involving community members and
business leaders in the transportation
decisionmaking process.

In 2002, the Federal Highway
Administration (FHWA) designated
environmental stewardship and stream-
lining as one of its three “vital few”
goals, along with safety and conges-
tion mitigation. Subsequently, FHWA
made substantial investments in im-
proving the quality and efficiency of
environmental decisionmaking through
initiatives such as context sensitive

(Above) Centerton Nursery created
this unusual “green highway” display
at the Eastern Performance Trials at
River Farm, Alexandria, VA, in
September 2005. Photo: American
Horticultural Society.

solutions (CSS), the Eco-Logical ap-
proach, the Exemplary Ecosystem
Initiatives program, the recently
announced Human Environment
Initiatives program, and efforts to link
planning and the environment.
Building on this momentum, a
new multidisciplinary partnership
brings together the diverse initia-
tives and activities that contribute to
the “greening” of U.S. highways. The
Green Highways Partnership (Green
Highways) is a voluntary, collabora-
tive effort aimed at fostering partner-
ships to improve upon natural, built,
social, and environmental conditions,
while addressing the functional
requirements of transportation infra-
structure. Green Highways provides
State departments of transportation
(DOTs) the opportunity to high-
light the many good environmental
practices already underway and
encourages additional innovations.
FHWA is one of many partners
that include Federal and State trans-
portation and regulatory agencies,
contractors, industry groups, trade
associations, academic institutions,
and nongovernmental organizations
focused on highways and resource
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management issues. The partnership
engages practitioners who represent
an array of disciplines, including engi-
neering, environment, law, safety, op-
erations, maintenance, and real estate.
Green Highways grew out of
efforts by the U.S. Environmental
Protection Agency’s (EPA) Region 3,
which consists of the mid-Atlantic
States of Delaware, the District of
Columbia, Maryland, Pennsylvania,
Virginia, and West Virginia. “The
goal is to achieve transportation and
environmental objectives so that
both are ‘better than before,” says
Hal Kassoff, senior vice president
at Parsons Brinckerhoff, Inc., a con-
sultant involved in the initiative.
Woven throughout the Green
Highways concept are the critical
drivers of integrated planning, market-
based approaches, regulatory flexibil-
ity, and environmental streamlining.
“Green Highways represents the
next logical step in the evolution of
FHWA and State DOT efforts in envi-
ronmental streamlining and steward-
ship, building on recent investments
over the last few years,” says Shari
Schaftlein, team leader for program
and policy development at FHWA’s
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Setting the Stage for Green Highways

The Green Highways Partnership creates opportunities to unite a number of existing,
complementary activities and efforts under a single comprehensive approach.

Context sensitive solutions (CSS). CSS is a collaborative, interdisciplinary approach that
involves stakeholders in developing transportation facilities that complement their physical
settings and preserve scenic, aesthetic, historic, and environmental resources while main-
taining safety and mobility. See www.fhwa.dot.gov/csd.

Exemplary Ecosystem Initiatives. Through the Exemplary Ecosystem Initiatives program,
FHWA recognizes best practices in environmental stewardship demonstrated at the State level.
Since 2002, FHWA has highlighted more than 20 innovative and forward-thinking initiatives
that employ ecosystem-based approaches. See www.thwa.dot.gov/environment /ecosystems.

Planning and Environment Linkages. FHWA has hosted more than 20 workshops across
the country to promote the linkages between planning and the National Environmental
Policy Act. See http://environment.fhwa.dot.gov/integ/index.asp. Also, a planning work
group, chaired by FHWA and established as part of Executive Order 13274, Environmental
Stewardship and Transportation Infrastructure Project Reviews, aims to advance integrated
planning by bringing together the necessary agencies and stakeholders early on. For more
information on the executive order, visit www.fhwa.dot.gov/stewardshipeo/eo13274.htm.

Eco-Logical. To promote ecosystem approaches to transportation development, FHWA
championed a multiagency effort to develop a nonprescriptive approach to making infra-
structure more sensitive to wildlife and ecosystems through greater agency cooperative
conservation. The effort culminated in May 2006 with release of the publication Eco-
Logical: An Ecosystem Approach to Developing Infrastructure Projects (FHWA-HEP-06-011).
See www.environment.fhwa.dot.gov/ecological/ecological.pdf. Also see The Nature of
Roadsides (FHWA-EP-03-005), which describes an ecological approach to highway
rights-of-way.

Geospatial Tools. Innovative technologies, such as geospatial tools, also contribute to
ongoing collaborative efforts that facilitate greener highways. FHWA advocates use of
geospatial tools and technologies to streamline consideration of environmental challenges
in the development of transportation projects. In May 2006, for example, FHWA sponsored
a mid-Atlantic peer exchange through the Transportation Research Board to gain support
and develop a network of professionals involved with geospatial applications in transpor-
tation and environmental decisionmaking. See www.gis.fhwa.dot.gov.

Recycling. FHWA is encouraging an industrial byproducts exchange for recycling and
reusing materials. For more information on FHWA's recycling efforts, visit www.fhwa.dot

.gov/pavement/recycling/index.cfm.

Office of Project Development and
Environmental Review.

Through a combination of net-
working events and opportunities,
public-private partnerships, and
a new Web site clearinghouse
(www.greenhighways.org), Green
Highways proponents are pushing
the boundaries of traditional highway-
building practices. “Whether one
represents industry or agency, every-
one involved welcomes the opportu-
nity to advance to a more sustainable
country and world,” says Robb Jolly,
senior vice president of market devel-
opment for the American Concrete
Pavement Association (ACPA).

Green Highways Forum

In June 2005, EPA’s mid-Atlantic
region hosted an executive planning
charrette (technique for engaging
multiple stakeholders in intense
planning sessions) in Philadelphia,
PA, to define and establish a vision
for Green Highways. More than 50
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senior-level executives from the
public and private sectors partici-
pated. Several FHWA division admin-
istrators, division environmental
staff, and other representatives at-
tended the session.

The initial organizing efforts
culminated with a Green Highways
Forum, held November 8-10, 2005,
in College Park, MD. The forum
brought together, for the first time,
several hundred Federal, State, and
local transportation and environ-
mental officials, as well as profes-
sionals from the private sector
and trade associations. “The Green
Highways Forum is a turning point
toward the creation of goodwill
relationships and partnerships for
the advancement of transportation
and the environment,” said FHWA
Associate Administrator for Planning,
Environment, and Realty Cynthia
J. Burbank, speaking at the event.

FHWA officials discussed with
attendees the opportunities afforded

by the 2005 Safe, Accountable, Flexible,
Efficient Transportation Equity Act:

A Legacy for Users (SAFETEA-LU).

A number of SAFETEA-LU provisions
advance concepts and strategies
relevant to green highways. For
example, the law contains a new
responsibility on transportation
planning for States and metropoli-
tan planning organizations (MPOs)
to look explicitly at environmental
mitigation needs associated with
implementing transportation plans or
transportation improvement pro-
grams. Another new element is the
requirement to compare transporta-
tion plans with environmental plans,
inventories, and maps.

SAFETEA-LU also modifies the
environmental review process for
projects requiring environmental
impact statements. The law calls for
early coordination and requires that
agencies and the public be given
opportunities for involvement in
defining the purpose and needs as
well as the range of alternatives.
Specifically, SAFETEA-LU adds a new
category of “participating agencies”
to enable State, local, and tribal agen-
cies to play more formal roles in
the environmental review process.

The new law also encourages
research and technology transfer
by establishing a new national co-
operative research program for
environmental and planning re-
search. Cooperative research efforts
put a premium on partnerships
such as those formed around
Green Highways.

Developing a Roadmap

As a followup to the forum, more
than 40 representatives from the
public and private sectors attended a
retreat in St. Michaels, MD, in March
20006. The purpose was to frame the
future of Green Highways and to re-
fine the roadmap for the partnership.
The group divided into three

theme-focused teams to translate

the Green Highways vision into

pilot projects with measurable

outcomes. Attendees identified the

following three focus areas that of-
fer the greatest potential to demon-
strate Green Highways concepts:

e Watershed-driven stormwater
management (plans, designs,
structural products, and practices)

e Recycling and reuse (industrial
byproducts and use of recycled
materials)
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e Conservation and ecosystem
management (principles and
practices)

“These areas are ripe for focus
because of advancements in environ-
mental science and technology,” says
ACPA’s Jolly.

Raja Veeramachaneni, director of
the Office of Planning and Preliminary
Engineering at the Maryland State
Highway Administration (SHA), adds
that “to achieve successful outcomes,
significant collaboration is needed to
piece together aspects of a wide vari-
ety of laws, regulations, procedures,
procurement methods, and specifica-
tion requirements. A functioning part-
nership is essential to develop timely
solutions when obstacles arise.”

A current focus of Green Highways
is to implement pilot projects that
demonstrate the concepts visibly and
tangibly in the mid-Atlantic region.
“Pilot projects will inform and inspire
the implementation of practices and
actions that are innovative, efficient,
cost effective, and environmentally
sound,” says Veeramachaneni. “The
anticipated outcome of the pilots is to
demonstrate sustainable solutions and
provide for market-based incentives.
Pilots also will serve to improve part-
nerships and research efforts. Green
Highways serves as an opportunity to
translate good ideas into practical
realities.”

Stormwater Management
The team focusing on stormwater
management is pursuing the follow-
ing activities:

e Promoting collaboration between
diverse public and private stake-
holders with the mutual goal of
supporting the sustainable use of
natural resources and developing
coordinated solutions

e Demonstrating effective storm-
water-related best management
practices (BMPs) for transporta-
tion projects on a watershed basis

e Assessing the flexibility of the
regulatory and policy framework
in the Clean Water Act

e Identifying case studies, with the
goal of showcasing up to 10 inno-
vative stormwater demonstration
projects in the District of Columbia,
Maryland, and Pennsylvania
Stormwater management inno-

vations are underway throughout

the mid-Atlantic region. Urbanized
areas are particularly challenging.

In 2004, in Washington, DC, the

District Department of Transporta-

tion (DDOT) installed a biocell

for stormwater management at

Benning Road Bridge. A biocell is

composed of natural materials

such as mulch, soil mix, and vari-
ous types of vegetation. Rather
than require an engineered struc-

ture like a weir or drainage pit, a

biocell acts like a filtration trench,

where the soil or natural drainage
materials filter the water. A biocell
can remove up to 90 percent of
the suspended solids from storm-
water. This project represented the
first use of low-impact stormwater
management technology by the

District Government.

The “On-Ramps” to a Green Highway

THE GREEN HIGHWAY

ﬂﬂﬂﬂﬂ <)

"Meeting transportation
requirements and applying
environmental stewardship so RECYCLING (' MAINTENANCE &
both are better than before.” OPERATIONS
MATERIALS

QPﬂLANNING
@UCATION

THE GREEN HIGHWAY
FORUM

e “On-Ramp” Stakeholders
o Enhance Partnerships

o Exchange Information
® Innovate

e Provide Recognition

e Solve Crosscutting Issues

Produced by one of the stakeholders in the Green Highways Partnership,
this graphic illustrates how existing environmental initiatives and highway
activities feed into the Green Highways concept. Source: Andy Fekete, RBA Group.
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Green Highways

e Provides an opportunity to highlight
effective practices.

e Advances cost-effective, environmental
streamlining opportunities.

o Integrates planning and market-based

opportunities.

Encourages innovations.

Explores regulatory flexibility.

Provides networking opportunities.

Facilitates pilot projects.

Provides an umbrella for transporta-

tion and green-infrastructure

initiatives.

To illustrate commitment to sup-
porting innovations in stormwater
management, FHWA and EPA cofund-
ed a $1 million Anacostia River
Urban Watershed Partnership Grant.
The grant, announced on Earth Day
2000, set up a competition for pilot
projects designed to protect and
restore urban water resources
through a holistic watershed ap-
proach to managing water quality.

Recycling and Reuse

The recycling and reuse team is
focusing on efforts in a number of
areas. First, team members are identi-
fying existing regulations and specifi-
cations. The team then will develop
State performance standards and
specifications for voluntary use of
recycled materials in highways. The
team also is collecting and dissemi-
nating information to increase use of
recycled products and developing
opportunities to exchange best prac-
tices. In addition, the team will pro-
duce a toolkit to provide technical
information and guidance to help
DOTs overcome hurdles.

Another priority is to identify
State DOT projects that optimize the
beneficial reuse of industrial byprod-
ucts. To date, Maryland, Pennsylvania,
Virginia, and West Virginia have been
targeted for pilot projects to show-
case beneficial reuses in their States.

As each State offers ongoing stew-
ardship examples, Green Highways
will help increase the visibility of
these activities and increase their
use on more projects. For example,
the Pennsylvania Department of
Transportation constructed the
Tarrtown Bridge using shredded
tires as lightweight embankment
fill on two bridge approaches. The
project incorporated approximately
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District (of Columbia) DOT

780,000 scrap tires, thereby easing
the load on landfills.

In West Virginia, the DOT is us-
ing recycled blast furnace slag as the
aggregate of choice in the western
part of the State for the majority
of the asphalt surface course pave-
ments. The effort results in a safer
pavement due to the aggregate’s
nonpolishing properties (higher
friction number). According to Jason
Harrington, an asphalt pavement
engineer with FHWA, with an open-
graded friction in course aggregate
like slag, the roadway does not
experience as much spray or mist-
ing during rain, offering better vis-
ibility and much less hydroplaning.
Further, recycling blast furnace slag,
which is available locally, offers an
economic advantage compared with
using virgin limestone aggregate.

“Although the ‘coarseness’ in
slag increases friction, which is
highly desirable, the size of the ag-
gregates are larger, which contrib-
utes to a slight increase in noise
levels. When noise is a concern,
the use of smaller aggregate sizes
[0/6 mm or 0/10 mm] is recom-
mended,” says Chris Corbisier, FHWA
highway traffic noise specialist.

Conservation and
Ecosystem Management

The conservation and ecosystem
management team focuses on how
to bring advances in mapping and
data management together with
various initiatives in conservation
and ecosystem management to
achieve greener highways. The data
and regulatory managers are work-
ing to gain agreement on how to
develop a set of tailored, core data-
sets and maps that can be integrated
at both the transportation project
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This lowland area is
a bioretention facility
on Benning Road

in Washington, DC,
designed to manage
stormwater.

and planning levels.
The maps will facili-
tate information shar-
ing at the Federal,
State, MPO, and local
levels, and will facili-
tate the integration
of conservation and
ecosystem manage-
ment practices into land-use plan-
ning. Priority areas for conservation
will emerge from the development
of a regional ecosystem framework.

Green Highways will build on the
concept of “green infrastructure,” a
national effort aimed at better integrat-
ing the built and natural environments
through greater understanding of the
location and health of various habi-
tats. Green infrastructure relates to a
strategic approach to conservation
that promotes planning, protection,
restoration, and long-term manage-
ment that is proactive, systematic,
holistic, multifunctional, and science-
based. “Green infrastructure is not a
program or a regulatory-driven initia-
tive; rather, it is an approach that
provides both predictability and cer-
tainty to transportation professionals
and the conservation community,’
says Kris Hoellen, director of The
Conservation Fund’s Conservation
Leadership Network.

“Green Highways provides the
umbrella through which to coordinate
transportation processes with green

The Green Highways
Partnership’s conservation
and ecosystem team focus-
es on such best practices
as restoration of streams
like this one in Prince
George’s County, MD. The
goal here was to stabilize
eroding stream banks, pro-
vide grade controls, and
increase habitat features
as mitigation for construc-
tion of an access road near
the Washington Redskins’
football stadium. Photo:
Maryland SHA.

infrastructure and other environ-
mental regulatory and nonregulatory
actions in an integrated fashion, in-
cluding opportunities for regulatory
incentives and innovative and flexible
stormwater and water quality manage-
ment,” adds Dominique Lueckenhoff,
associate director of the Water
Protection Division, Office of State
and Watershed Partnerships, EPA
Region 3.

FHWA is developing a solicitation
for research projects that support and
further the conservation and ecosys-
tem management principles embodied
in Green Highways and related efforts
such as CSS, integrated planning, and
the ecosystem-based approach out-
lined in the recent FHWA publication
Eco-Logical: An Ecosystem Approach
to Developing Infrastructure Projects
(FHWA-HEP-06-011).

Existing successes in innovative
conservation and ecosystem efforts
include the Blue Ball Properties
project in Delaware. The Delaware
Department of Transportation part-
nered with two other State agencies
and the local community to develop
a master plan for the area. Using an
environmental stewardship approach,
the mitigation package includes seed-
ing several large areas as meadow;
restoring a stream; creating a wetland,
developing a regional stormwater
management system that includes
bioswales, detention basins, and
meadow depressions; and replanting
with native species. (For more on the
Blue Ball Properties project, see the
May/June 2003 PUBLIC ROADS article,
A Benchmark for Livable Progress
by Robert B. King.)

The Virginia Department of Trans-
portation (VDOT) has demonstrated
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a commitment to conservation and
ecosystem management through
technology innovations. VDOT’s
Comprehensive Environmental Data
and Reporting (CEDAR) system pro-
vides environmental staff statewide
with a one-stop location for project
documents, images, and forms that
are environmentally related. CEDAR
documents environmental decisions,
facilitates improved project manage-
ment, streamlines interagency
coordination, and strengthens the
communication of environmental
commitments.

Maryland’s Green Highway

In addition to the pilot efforts under
development within each theme
area, the partnership is looking to
apply Green Highways concepts

in a more comprehensive manner.

Toward that goal, the Maryland

SHA recently volunteered to ap-

ply an environmental stewardship

approach to a transportation im-

provement project by implement-

ing the following key actions:

e Application of environmental
stewardship principles in the
development of alternatives
retained for detailed study

e Full integration of the regulatory
requirements for avoiding and
minimizing direct impacts on
resources through planning and
design measures and modifications

e Incorporation of state-of-the-art
features, design techniques,
and BMPs

e Evaluation of overall resource
conditions and identification of
priority stewardship needs in
consultation with project partners
and public stakeholders using a
watershed framework for environ-
mental management

e Design and implementation of
plans, strategies, and actions—
beyond those associated with
compensatory mitigation—that
seek to improve the overall
natural, community, and cultural
environments

e Identification of a preferred
alternative that furthers the
project purpose, satisfies the
project needs, and balances and
minimizes direct, indirect, and
cumulative impacts on natural,
community, and cultural resources
In keeping with the collaborative

nature of Green Highways, SHA is

planning a design charrette to investi-

gate potential green ap-
proaches, technologies, and
actions. “This project will
provide an opportunity to
integrate all of the principles
and concepts of Green
Highways into a single proj-
ect and has the potential to
serve as a model for other
projects in the mid-Atlantic
and across the country,” says
SHA'’s Veeramachaneni.

Green Highways
Network
The Green Highways
Partnership also is forming
a communications network
that is being maintained
through a Web site (www
.greenhighways.org), regularly
scheduled leadership meetings,
and press events. Among its diverse
functions, the network will craft a
Green Highways awards and recog-
nition program; develop, implement,
and manage the pilot programs;
identify and seek funding mecha-
nisms; and act as a conduit to envi-
ronmental entities at Federal, State,
and local government levels, aca-
demia, nongovernmental organiza-
tions, and trade and industry groups.
The network will coordinate
outreach with organizations such
as AASHTO, American Road &
Transportation Builders Association,
and the consulting community.
According to Lueckenhoff, from
EPA Region 3, the Green Highways
Web site serves as a tool to con-
solidate resources, support effective
communication and networking,
streamline information sharing,
and facilitate technology transfer.
“The site will be the information
‘nerve center’ for all activities re-
lated to Green Highways,” she says.
In addition to the Web site, the
partnership is pursuing other out-
reach activities across the mid-
Atlantic to spread the word about
Green Highways. Proponents are
meeting with State DOT executives
across the region to explain the goals
and objectives of the partnership and
assess interest and opportunities
within the theme areas. Further, the
Transportation Research Board’s
(TRB) ADC10 Committee on environ-
mental analysis in transportation is
planning a Green Highways work-
shop for the annual TRB conference
in Washington, DC, in January 2007.
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A bulldozer is leveling a pile of shredded
tires that are being reused as lightweight fill
for a bridge abutment and slope. Recycling
is one aspect of creating greener highways.

Looking Forward

Building on innovative programs
and approaches spawned from trans-
portation and resource agencies,
Green Highways will make it easier
for DOTSs to integrate common-
sense, economically feasible solu-
tions into their day-to-day work in
planning, building, and maintaining
the Nation’s surface transportation
system. Further, the initiative will
provide opportunities to evaluate
and streamline business practices.
“Partnerships like Green Highways
are vital to the transportation com-
munity and can help facilitate the
timely delivery of a quality transporta-
tion program,” says Administrator Neil
Pedersen of the Maryland SHA. “The
ultimate goal of Green Highways is to
develop self-sustaining, public-private
and public-public partnerships.”

Marlys Osterhues is an environ-
mental protection specialist with the
FHWA Office of Project Development
and Environmental Review. She is
responsible for advancing key envi-
ronmental streamlining initiatives and
providing NEPA guidance to FHWA
division offices in New England and
the mid-Atlantic.

For more information, contact
FHWA’s Marlys Osterbues at
202-366-2052, marlys.osterbues
@fbwa.dot.gov, or EPA Region 3’s
Denise Rigney at 215-814-2720,
rigney.denise@epa.gov. For a list
of FHWA division office and EPA
regional contacts, see www
.greenbighways.org.
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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

National Initiative to Tackle Congestion Launched

In May 2000, then-Secretary of Transportation Norman Y.
Mineta announced a national initiative to tackle highway,
freight, and aviation congestion. During remarks to the
National Retail Federation, Mineta said that “congestion
kills time, wastes fuel, and costs money.” He noted that
the United States loses an estimated $200 billion per year
due to freight bottlenecks and delayed deliveries. In addi-
tion, consumers lose 3.7 billion hours and 2.3 billion
gallons of fuel sitting in traffic.

The new initiative, the National Strategy to Reduce
Congestion on America’s Transportation Network, pro-
vides a blueprint for Federal, State, and local officials to
tackle congestion, Mineta said. He noted that over the
coming months, USDOT will focus its resources, funding,
staff, and technology on reducing traffic jams, relieving
freight bottlenecks, and cutting flight delays. The initiative
will seek Urban Partnership Agreements with communi-
ties willing to demonstrate new congestion relief strate-
gies and will encourage States to pass legislation giving
the private sector a broader opportunity to invest in
transportation. The goals of the initiative are more wide-
spread deployment of new operational technologies and
practices that end traffic tieups, designation of new
interstate “corridors of the future,” reduced port and
border congestion, and expansion of aviation capacity.

“The bottom line is that every person and every
business in America has a vested interest in reducing
congestion,” Mineta said. “We don’t have to let traffic
delays put our lives on hold any longer.”

To download a copy of the plan, go to bttp.//isddc
.dot.gov/OLPFiles/OST/012988.pdf. The Secretary’s
remarks can be found at wwuw.dot.gov/affairs
/minetasp051606.btm.

U.S. Helps Iraq Build Roads and Bridges

Acting U.S. Secretary of Transportation Maria Cino and
Iraqi Minister for Construction and Housing Beyan I. Dezei
made history August 4, 20006, by signing the first memo-
randum of cooperation (MOC) between the Federal
Highway Administration (FHWA) and the Republic of Iraq.

The MOC will serve as the umbrella agreement under
which both nations will engage officially in the exchange
of transportation technology, and it will reaffirm the
commitment of the United States to provide technical
assistance to Iraqi roadbuilders.

The partnership will include the development of a
Technology Transfer Center (TTC) in Baghdad and an
engineering training program for Iraqi engineers in the
United States. Through its University Transportation

Then-Acting U.S.
Secretary of
Transportation
Maria Cino and
Iraqi Minister for
Construction and
Housing Beyan 1.
Dezei sign the
MOC between
FHWA and the
Republic of Iraq.
The MOC will facilitate the possible development of a
Technology Transfer Center and facilitate information sharing
activities to meet the needs of the Iraqi highway transporta-
tion community. Photo: Ben Mitchell, USDOT photographer.

Centers and TTCs around the world, FHWA’s National
Highway Institute has developed an extensive roadbuild-
ing training network. Lessons learned by international
experts working in different climates, with different
techniques and materials, will help to expand the
knowledge base available to all road engineers.

The new U.S.-Iraq partnership will help motorists
around the world by capitalizing on the insights gained
by U.S. engineers in repairing road and bridge damage
caused by natural disasters such as Hurricanes Katrina
and Rita. Similarly, lessons learned from engineers
internationally about road damage, repair and mainte-
nance, sign placement, and lane width help U.S. trans-
portation officials ensure the safety of motorists.

“We have long been partners with the Iraqi people in
their transportation projects,” says FHWA Administrator J.
Richard Capka. “This memorandum of cooperation formal-
izes our relationship and will ensure that the highway
programs of our two countries reap the benefits.”

This year, Minister Dezei was in the United States for a
whirlwind tour that included a visit to Washington, DC,
to meet with FHWA officials, and to St. Petersburg, FL,
where she participated in the Second International
Symposium on Transportation Technology Transfer.

In 2004, FHWA hosted Iraqi officials interested in
starting a technology exchange center in their country.
Iraqi engineers also visited the United States in 2005 to
work with FHWA’s Federal Lands Highway Division and
to receive on-the-job training on GEOPAK®, a civil

engineering and transportation software technology.
Edward Rodriguez, FHWA

Public Information and
Information Exchange

HSRC Receives $1.6 Million for National Bicycle,
Pedestrian Clearinghouse

The University of North Carolina Highway Safety
Research Center (HSRC) recently received $1.6 million
for the renewal of the National Bicycle and Pedestrian
Clearinghouse, a nationwide source of pedestrian and
bicycle information and technical assistance.

Included in the Safe, Accountable, Flexible, Efficient
Transportation Equity Act: A Legacy for Users, the
clearinghouse is funded by FHWA for 2 base years, with
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The National Bicycle and
Pedestrian Clearinghouse
has coordinated, both
nationally and internation-
ally, International Walk to
School activities such as
this one, where children
are walking to Auburn
Elementary School in
California. Photo: Interna-
tional Walk to School.

an option for an additional 21 months. HSRC has oper-
ated the clearinghouse for the past 6 years, disseminating
information and technical assistance in the areas of health
and safety, access and mobility, engineering, education,
advocacy, and enforcement.

With the new funding, the clearinghouse will continue
promoting bicycling and walking as transportation options,
using innovative approaches such as downloadable presen-
tations and searchable databases, and responding to the
needs of the clearinghouse’s audiences. The clearinghouse
also will analyze and evaluate bicycle and pedestrian
programs, as well as develop core studies and best practices
reports.

The clearinghouse is available for use by transportation
planners, engineers, educators, enforcement officers,
advocates, the health community, and citizens who have
an interest in pedestrian and bicycle issues. Multiple
interactive and technical tools are available for practi-
tioners to input their local concerns and obtain tailored
guidance. The clearinghouse’s Web site, www.pedbikeinfo
.org, received an award in 20006 for best planning, design,
and development from Planetizen, a planning and devel-
opment network.

For more information, contact Katy Jones at

HSRC at 919-843-7007 or jones@bsrc.unc.edu.
HSRC

Personnel

Capka Appointed FHWA Administrator

Former Acting Administrator J. Richard Capka was officially
sworn in as the 16" FHWA Administrator on May 31, 2006.
On June 12, he wrote to FHWA staff: “Though we have
much for which to be proud, it is clear that we still have
much in front of us, and much is dependent upon our
ability to deliver. . . . Technology and innovation are advanc-
ing at breakneck paces, and we need to be able to take full
advantage of what they have to offer. . . . . Transportation
will play a huge role in our Nation’s ability to remain
competitive [in] the global marketplace. Yet, access to
sufficient resources with which to accomplish what needs
to be accomplished remains an unresolved issue for us all.”

Prior to his appointment, Capka served as the deputy
administrator of FHWA. In this capacity, he helped to
prepare the transportation reauthorization proposal and
to shape the management of highway megaprojects
across the country.

Before joining FHWA, Capka served as chief executive
officer/executive director of the Massachusetts Turnpike

Authority (MTA), where he directed oversight of the
$14.5 billion Central Artery/Tunnel Project (“Big Dig”)
in Boston, the largest and most complex infrastructure
project ever in the United States.

Prior to his position with MTA, Capka retired from
a 29-year military career in the U.S. Army Corps of
Engineers, where he served in the United States, Europe,
the Pacific, and the Far East. Before retirement as a U.S.
Army brigadier general, Capka’s most recent assignments
included division engineer and commander of the Corps’
South Atlantic Division.

In 1997, he led the Federal flood system recovery
response to the unprecedented California floods that
severely damaged the Sacramento and San Joaquin flood
control systems. The effort earned specific praise from
both then-President William J. Clinton and then-Governor
of California Pete Wilson.

Capka is a graduate of the United States Military
Academy at West Point and holds a master’s in engineer-
ing from the University of California, Berkeley, and a
master’s in business administration from Chaminade
University of Honolulu. He is a professional engineer,
registered in the Commonwealth of Virginia. As a result
of his military service, he was awarded the Distinguished
Service Medal, the Defense Superior Service Medal, and
the Legion of Merit.

J. Richard Capka, seen
here in the middle, was
sworn in as the 16" FHWA
Administrator by then-
Acting Secretary of Trans-
portation Maria Cino (left)
and then-Secretary of
Transportation Norman Y. |
Mineta (right).

Kendall Named Executive Director of Highway
Funding Commission

A new Federal commission to study ways of paying for
the Nation’s highway and transit systems now has an
executive director. In May 2000, then-Transportation
Secretary Norman Y. Mineta named Quintin C. Kendall
to head up the new Surface Transportation Policy and
Revenue Commission. The 12-member panel met for the
first time on May 24, 2006, in Washington, DC.

“This commission will create the roadmap we need
to navigate the financial future of our highway and
transit networks,” Mineta said. “Quintin has the skills
necessary to help the commission accomplish its
assignment.”

Kendall will be responsible for the day-to-day opera-
tions of the commission, including the scheduling of
meetings and hearings, oversight of administrative
support to the commission members, and development
of the commission’s final product, a report to Congress
due July 1, 2007.

Kendall joined USDOT in 2002 as Secretary Mineta’s
White House liaison before becoming the deputy assistant
secretary for management and budget in 2005.
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Internet Watch

By Kevin Monaghan

NHI Launches Updated Web Site
And New Courses

On June 5, 2006, the National Highway Institute (NHI)
launched its much-anticipated improved Web site at www
.nhi.fhwa.dot.gov. The updated NHI Web site features
user-friendly navigation and an expanded e-commerce
module that enables participants to enroll in and pay

for courses.

New and Improved Features

Users can easily browse the NHI training catalog for
course information and scheduled sessions. In addition
to searching by keyword, title, and course number, users
also can find more details by using advance search func-
tions, including location, course level, and session dates.
They also can learn whether a course is instructor-led
or Web-based, and they can visit the new NHI store to
purchase copies of course materials.

NHI also has improved Web conferencing and host
requests by adding new functions. Users can complete
online requests quickly and save contact information for
future submissions.

The new resources section of the Web site houses
essential tools for NHI course development and delivery.
The section includes online presentations, style guides,
templates, and ideas for the successful implementation
of NHI courses. In addition, NHI instructors are able to
complete online registration and become part of the
NHI instructor community that facilitates the exchange
of ideas and information, enabling NHI to continually
improve in meeting participants’ training needs.

In addition, the NHI Web site now provides enhanced
customer service through new security features, includ-
ing a login component. Users now register to access
certain areas of the site by creating a user ID and

parades and sporting events. Practitioners will gain

an understanding of the collective tasks facing multi-
disciplinary and interjurisdictional stakeholder groups
charged with the development and implementation of
solutions to acute and systemwide impacts on travel
during a planned special event.

e Integrated Transportation Management for Small- and
Medium-Sized Communities (FHWA-NHI-137043)—
This is a 1-day introductory course aimed at helping
those involved in the planning, design, implementa-
tion, and operation of intelligent transportation systems
ATS) in small- and medium-sized communities. This
course also introduces the use of Advanced Transpor-
tation Management Systems and Advanced Traveler
Information Systems when deployed in small- and
medium-sized communities.

e Improving Highway Safety with Intelligent
Transportation Systems (FHWA-NHI-137044)—This is a
2-day course aimed at increasing the awareness of the
potential to be gained by implementing highway safety
improvements through the deployment of ITS tech-
nologies at the highway system, mainstream (highway
improvement project), and stand-alone project level.
The course also accelerates the introduction and
evaluation of ITS applications by increasing recognition
of their contributions to making highways safer. The
course surveys the participants on their experiences
deploying ITS for highway safety improvements and
reviews procedures and requirements for safety
strategic planning and the ITS deployment process.
For a complete description of these courses, visit the

improved NHI Web site at www.nbi.fbwa.dot.gov. If you

bhave any questions, contact the NHI Training Team at

703-235-0534 or nbitraining@fbwa.dot.gov.

Kevin Monaghan is a contractor for NHI.

806

password at www.nhi.fhwa.dot.gov/NHIUPLR
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National Highway Institute (NHD) Homepage

/Login.aspx.
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Updated Course Offerings

In addition to improving the Web site, NHI has

added the following new courses:

e Underwater Bridge Inspection (FHWA-NHI-
130091)—The latest update to the National
Bridge Inspection Standards, which became
effective January 13, 2005, requires bridge
inspection training for all divers conducting
underwater inspections. Course topics include
methods of underwater inspection, underwater
material deterioration mechanisms and inspec-
tion techniques, scour inspection techniques,
and underwater element level rating.

e Managing Travel for Planned Special Events
(2-day, FHWA-NHI-133099, and 1-day, FHWA-NHI-
133099A)—These courses provide practitioners
with a working knowledge of the techniques

G2

Training Solutions for

"
Transportation Excellence | Home BT Contact Us
| Universities and Grants | Affiliate Programs | Resources | AboutNHI |

Welcome to the new NHI Web site!
As part of our ongoing effort to better serve the

To navigate through the Web site, make a
selection from the main menu bar above.

transportation community, we have developed
this new Web site. Along with our new look and
simplified navigation, we have added many
new features, including the NHI store and
online payment, online session enroliment,
online host requests, and more.

To provide enhanced customer service, NHI has
also added a new login feature. Web site users
now register for a user ID to access certain
areas of the Web site. Register for one now or
at anytime to take full advantage of our online
services. Thank you for your patience while we
implement these changes to better serve you.

NHI Learners
NHI Training Catalog Browse the NHI training
catalog for courses and scheduled sessions.

NHI Hosts
NHI Training Catalog Browse the NHI training
catalog for courses you'd like to host.

Host a Course Already know which course(s)
yOU Want to host? Submit a host request form
online

Instructors and Contractors
Resources Provides toolkits and other aids for
the development of NHI courseware.

Know the course number you want to
enroll in? Go straight to Quick Search to
look up your course and session
availability.

NHI in the News

COURSE
FHWA-NHI-142049 Beyond Compliance:
Historic Preservation in Transportation
Project Development

FHWA-NHI-133099 (2-day)/FHWA-NHI-
133099A (1-day) Managing Travel for
Planned Special Events

FHWA-NHI-137043 Integrated
Transportation Management for Small-
and Medium-Sized Communities

FHWA-NHI-141043 Appraisal for Federal-
Aid Highway Programs

EHWA-NHI-141044 Appraisal Review for
Federal-Aid Highway Programs

FHWA-NHI-142047 Water Quality
Management of Highway Runoff

FHWA-NHI-137030 Principles and Tools
for Road Weather Management

and strategies involved in successfully planning
and operating traffic for special events such as

NHI's improved Web site is shown here.
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Training Update

Bl B

NATIONAL HIGHWAY INSTITUTE

Revised Uniform Act Leads to Update
Of the Advanced Relocation Course

A number of State departments of transportation (DOTs)
have experienced loss of institutional knowledge
through attrition, downsizing, and retirement. In addi-
tion, Local Public Agencies (LPAs) are carrying out more
and more Federal-aid projects. The result is LPA staff
people who may not be right-of-way professionals and
have widely different levels of experience.

In January 2005, the final rule for the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of
1970 as amended (Uniform Act) was revised. In accor-
dance with these changes, the National Highway
Institute’s (NHI) course Advanced Relocation (FHWA-
NHI-141030) was updated to reflect the most current
regulatory information. This is the first of the Federal
Highway Administration (FHWA) and NHI real estate
courses to be revised to reflect the changes in the rule.

This course provides a mechanism to convey answers
to complex relocation assistance questions, but also
assists by providing attendees with a framework for
addressing similar questions that they will encounter
during the performance of their duties.

FHWA wants to ensure that those who are displaced
as a result of a federally aided project or program are
provided appropriate benefits and treatment. One way to
do this is by ensuring that State DOT and LPA personnel
have an appropriate understanding of the requirements.

FHWA has offered the Advanced Relocation course for
6 years. The course is much requested by the right-of-
way community. This version represents the first major
revision with significant adult-learning enhancements.

The response has been extremely positive. “I can’t say
enough good things about NHI's updated Advanced
Relocation course,” said Sam Hester, assistant division
administrator for right-of-way and utilities for the Virginia
Department of Transportation. “I observed the 3-day pilot
and found the course materials excellent and well present-
ed by qualified, highly knowledgeable instructors. Further,
the instructors took steps to incorporate our State policies
and practices in their presentation, which made it extreme-
ly relevant to those attending. In fact, the participants were
engaged throughout the entire 3 days of the session.”

The suggested prerequisites for this course are the
completion of the Basic Relocation course (FHWA-NHI-
141029) and the Web course Real Estate Acquisition
Under the Uniform Act: An Overview (FHWA-NHI-
141045), or approximately 1 year of experience working
in the relocation program.

This course relies on traditional instructor-led seg-
ments, videos, and case studies with group presentations
of case study answers. The course also employs group
interaction, Federal regulations, and other course materi-
als targeted at solving problems.

By the end of the course, participants will be able to
do the following:

A A il : 5
In NHI's Advanced Relocation course, attendees determine
eligibility for certain payments for those who were relocated
and buy a new home, such as the couple shown here.

e Explain the principles that govern relocation provi-
sions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 and imple-
menting regulations.

e Describe at least three factors involved in difficult
relocation subject areas.

e Describe issues that may arise when developing
advisory assistance plans for difficult relocation areas.

e Determine eligibility for certain relocation payments
in difficult relocation cases.

e Determine challenging issues when calculating
complex nonresidential moving costs.

e Calculate complex nonresidential moving costs.

The course is designed for Federal, State, and local
public agencies, FHWA personnel, right-of-way contrac-
tors, and other interested persons.

For more information on the course, contact Arnold
Feldman at 202-366-2028 or arnold.feldman@fbwa.dot
.gou. To schedule a course, contact the NHI Training
Coordinator at 703-235-0534 or nbitraining@fbwa.dot
.gou. To obtain information about all NHI courses, access
the course catalog at www.nhi.fbwa.dot.gov or contact
NHI at 703-235-0500 (phone) or 703-235-0593 (fax).
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Communication Product Updates

Compiled by Zac Ellis of FHWA’s Office of
Research and Technology Services

Below are brief descriptions of products recently
published online by the Federal Highway Adminis-
tration’s (FHWA) Office of Research, Development, and
Technology. Some of the publications also may be
available from the National Technical Information
Service (NTIS). In some cases, limited copies are
available from the Research and Technology (R&ET)
Product Distribution Center:

When ordering from NTIS, include the NTIS publication
number (PB number) and the publication title. You
also may visit the NTIS Web site at www.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
5285 Port Royal Road

Springfield, VA 22161

Telephone: 703-605—-6000

Toll-free number: 800—553-NTIS (6847)

Addpress requests for items available from the R&ET
Product Distribution Center to:

R&T Product Distribution Center, HRTS-03
Federal Highway Administration

9701 Philadelphia Court, Unit Q

Lanham, MD 20706

Telephone: 301-577-0818

Fax: 301-577-1421

For more information on research and technology
publications from FHWA, visit the Turner-Fairbank
Highway Research Center’s Web site at wwuw.lfbrc.gov,
FHWA’s Web site at www.fbwa.dot.gov, the National
Transportation Library’s Web site at bttp://ntl.bts.gouv,
or the OneDOT information network at bitp.//dotlibrary
.dot.gouv.

Interactive Highway Safety Design Model (IHSDM):
Safer Roads Through Better Design
Publication No. FHWA-HRT-06-100

This IHSDM brochure provides information on a suite of
evaluation modules that offer comprehensive assessment
capabilities. A product of FHWA’s Safety Research and
Development Program, IHSDM’s software analysis tools
help individuals involved in the highway design process
evaluate the safety and operational effects of geometric
design decisions, ensuring that the highways of today
and tomorrow are as safe as possible.

There are five evaluation modules in the public release
of ITHSDM for two-lane rural highways: Policy Review,
Crash Prediction, Design Consistency, Intersection Review,
and Traffic Analysis. Research and development efforts
are underway to add evaluation capabilities for multilane
rural highways and urban and suburban arterials. Citizens
today want agencies to create context sensitive designs,

yet demand that safety not be compromised in the
process. IHSDM evaluates design policy and safety for
existing and proposed designs, and helps agencies
make, justify, and defend geometric design decisions
in this environment.

For details and updates on the release of IHSDM,
visit the IHSDM Web site, www.tthrc.gov/safety/ihsdm
/ihsdm.htm. The site also includes information about
training and technical support, and links to current
research and other resources. The brochure can be
viewed online at www.tfhrc.gov/safety/ihsdm/pubs
/06100. Printed copies are available from FHWA’s R&T
Product Distribution Center.

Coordinated Freeway and Arterial Operations
Handbook and Brochure

Publication Numbers: FHWA-HRT-06-095
(Handbook) and FHWA-HRT-06-094 (Brochure)

Coordinated freeway and arterial
(CFA) operations are the imple-
mentation of policies, strategies,
plans, procedures, and technolo-
gies that enable transportation
practitioners to manage traffic on
freeways and adjacent arterials as
a single corridor, rather than as
individual transportation
facilities. The result of CFA
operations is improved mobility = o

—

Coordinated Fre

eewa —_—
Operations Handbooi and Arterial

PUBLCATION g,
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and safety and reduced envi- e
ronmental impacts throughout S,

the corridor.

The purpose of the Coordinated
Freeway and Arterial Operations Handbook is to
provide direction, guidance, and recommendations on
how transportation agencies can coordinate freeway and
arterial street operations proactively and comprehensively.
The first of its kind, this introductory handbook focuses
on coordinating the operations of various types of facil-
ities that typically are operated by separate organizations
with separate missions. The handbook also can assist with
the advanced planning and management of travel on
freeways and arterials with various kinds of congestion,
such as high traffic volumes from special events or work
zone-related lane closures.

The intended audience is transportation
professionals involved with legislation, policy,
program funding, planning, design, project
implementation, operations, or maintenance.
The handbook is available in hardcopy from
NTIS and electronically on the “Transportation
Management Center Pooled-Fund Study”

‘Web site at http://tmcpfs.ops.fhwa.dot.gov
/ctprojects/new_detail.cfm?id=48&new=0.
The NTIS order number is PB2006-110503.
In addition, a limited supply is available from
FHWA’s R&T Product Distribution Center.

A brochure (FHWA-HRT-06-094) is also
available that promotes the handbook, explains the
benefits of CFA, and answers questions regarding CFA

Coc JRDINATED
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operations. The brochure can be viewed online at www
.tthrc.gov/its/pubs/06094/index.htm. A limited supply is
available from FHWA’s R&T Product Distribution Center.

Multiyear Plan for Bridge and Tunnel Security
Research, Development, and Deployment
Publication No. FHWA-HRT-06-072

Transportation systems are identified as one of the critical
infrastructures under Homeland Security Presidential
Directive-7. They are essential for mobility and commerce,
and play a critical role in times of crisis. The Nation’s
highways are essential for evacuation and for the response
and recovery effort. The highway network has approxi-
mately 600,000 bridges and 300 tunnels, and many of
these are considered critical structures and/or part of
essential corridors. A damaged bridge or tunnel can have
an enormous impact on a city, a region, and possibly the
Nation. Although FHWA actively conducts research and
development to mitigate natural hazards such as flooding
and scour, earthquakes, wind, and wind-induced events,
designing for security is a new task. Because the challenge
is tremendous, FHWA has led multiple outreach sessions
to identify needs and gaps, and to evaluate input provided
by experts in the field of bridge engineering and others.
FHWA has proposed a multiyear plan to design highway
bridges and tunnels for security.

The plan can be viewed online at www.tthrc.gov
/structur/pubs/06072/index.htm and is available in
hardcopy from NTIS. The NTIS order number is PB2006-
110324. A limited supply also is available from FHWA’s
R&T Product Distribution Center.

Office of Research, Development, and Technology
Performance Plan: Fiscal Year 20062007
Publication No. FHWA-HRT-06-037

FHWA's Office of Research, Development, and Technology
(RD&T) Performance Plan is a 2-year plan that serves as
a roadmap for the office’s research program and directs
efforts to improve operations and enhance services. The
RD&T program directly supports the strategic goals of
FHWA and USDOT, and helps FHWA achieve its mission of
enhancing mobility through innovation, leadership, and
public service. The RD&T Performance Plan describes
the research, services, and other RD&T activities conduct-
ed in support of the FHWA R&T program. The RD&T
Performance Plan also illustrates how RD&T activities are
aligned with the strategic goals and objectives of FHWA
and USDOT. The plan includes a detailed list of projects
and target completion dates developed in conjunction
with headquarters and field offices as part of multiyear
R&T program plans.

The publication is online at www.tfhrc.gov/about
/perfplan0607/index.htm.

Evaluation of Safety, Design, and Operation
of Shared-Use Paths
Publication No. FHWA-HRT-05-139

This TechBrief is a summary of Evaluation of Safety,
Design, and Operation of Shared-Use Patbs: Final Report

(FHWA-HRT-05-137). Shared-
use paths are paved, offstreet
travelways that serve bicy-
clists, pedestrians, and other
nonmotorized modes of
travel. FHWA and a team
of researchers led by the
North Carolina State
University Department of
Civil, Construction, and
Environmental Engineering
have developed a new
method to estimate the
level of service on shared-
use paths.

The final report is available from NTIS. A limited
number of copies of the final report also are available
from FHWA’s R&T Product Distribution Center.

Evaluation of
Safety, Design,
and Operation,
of Shared.Use

Computer-Based Guidelines for Concrete
Pavements, Volume III: Technical Appendices
Publication No. FHWA-HRT-04-127

This report documents enhancements incorporated into
the HIgh PERformance PAVing (HIPERPAV™ II) software.
Enhancements made within this project include the
addition of two major modules: a module to predict the
performance of jointed plain concrete pavement (JPCP)
as affected by early-age factors, and a module to predict
the early-age behavior (first 72 hours) and early life (up
to 1 year) of continuously reinforced concrete pave-
ments (CRCP). Two additional FHWA studies also are
incorporated into the report. One of the studies predicts
dowel bearing stresses as a function of environmental
loading during early age, and the other includes a
module for optimization of concrete paving mixes as

a function of 3-day strength, 28-day strength, and cost.
FHWA incorporated the additional functionality by
reviewing and prioritizing the feedback provided by
users of the first generation of the software, HIPERPAV 1.

This volume includes the following technical appendi-
ces: (A) Annotated outline of the references investigated
during this project; (B) Description of the models
selected for incorporation in HIPERPAV II; (C) Field
investigation of JPCP and CRCP sites used for model
validation; (D) Validation of the enhanced HIPERPAV II
computer guidelines; and (E) Finite-difference tempera-
ture model validation. This is the third and last volume
in a series of three volumes that document the different
tasks carried out in accomplishing the objectives of this
project. The other two volumes are Computer-Based
Guidelines for Concrete Pavements, Volume I: Project
Summary (FHWA-HRT-04-121) and Computer-Based
Guidelines for Concrete Pavements, Volume II: Design
and Construction Guidelines and HIPERPAV II User’s
Manual (FHWA-HRT-04-122).

Volume III: Technical Appendices is available from
NTIS. A limited supply also is available from FHWA’s
R&T Product Distribution Center. Volume I: Project
Summary is available from NTIS under order number
PB2005-105417.
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Conferences/Special Events Calendar

Date

January 16-19,
2007

January 21-25,
2007

March 25-27,
2007

March 25-28,
2007

June 3-8,
2007

June 4-6,
2007

June 24-27,
2007

July 8-11,
2007

October 9-12,
2007

Conference

Geosynthetics 2007

TRB 86™ Annual Meeting

Lifesavers 2007 Conference
(National Conference on Highway
Safety Priorities)

ITE 2007 Technical Conference
and Exhibit

First North American Landslide
Conference

3" National/1* International
Conference on Performance
Measurement

9" International Conference on
Low-Volume Roads

Pipelines 2007

ARTBA Annual Convention

Sponsor

Industrial Fabrics Association International,
Geosynthetic Materials Association, North
American Geosynthetics Society,
International Geosynthetics Society, and
Geosynthetic Institute

Transportation Research Board (TRB)

Lifesavers

Institute of Transportation Engineers (ITE)

Association of Environmental &
Engineering Geologists, Geo-Institute,
American Rock Mechanics Association
International, Canadian Geotechnical
Society, and TRB

Federal Highway Administration (FHWA),
Federal Transit Administration

TRB, U.S. Department of the Interior
Bureau of Indian Affairs, FHWA, U.S.
Department of Transportation, U.S.
Department of Agriculture Forest Service,
U.S. Army Corps of Engineers Engineer
Research and Development Center, and
U.S. Environmental Protection Agency

American Society of Civil Engineers

American Road & Transportation Builders
Association (ARTBA)

Location

Washington, DC

Washington, DC

Chicago, IL

San Diego, CA

Vail, CO

Irvine, CA

Austin, TX

Boston, MA

Fort Lauderdale, FL

Contact

Jill Rutledge
651-225-6981
jmrutledge@ifai.com
www.geoshow.info

Linda Karson
202-334-2934
lkarson@nas.edu
www.trb.org/meeting

Mary Lofgren
703-922-7944
marylofgren@cox.net
www.lifesaversconference
.org

Christina Denekas
202-289-0222
ite_staff@ite.org
www.ite.org

Keith Turner
303-273-3802
kturner@mines.edu
www.mines.edu/academic
/geology/landslidevail2007

Martine Micozzi
202-334-3205
mmicozzi@nas.edu
http://trb.org/news/blurb
_detail.asp?id=6236

G.P. Jayaprakash

Michael DeCarmine
202-334-2952
trbmeetings@nas.edu9lvr
@nas.edu
www.trb.org/conferences
/9lvr

Leonore Jordan
800-548-2723
ljordan@asce.org
http://content.asce.org
/conferences/pipelines2007

Ed Tarrant
202-289-4434, ext. 204
etarrant@artba.org
www.artba.org
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Professors and transportation practitioners can download the
Federal Highway Administration University Course on Bicycle and
Pedestrian Transportation to train the transportation professionals
of tomorrow. The collegiate-level, modular course contains

24 lesson workbooks and scripted Microsoft® PowerPoint®
presentations that span a wide range of topics, including an
introduction to bicycling and walking issues, planning and
designing for bicycle and pedestrian facilities, and supporting elements and programs. To
view and download the course, go to ftp://universityguest:Univ3rsity@fhwaftp.fhwa.dot.gov
/university. For more information, email: ann.do@fhwa.dot.gov.
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