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Viable Solutions
Expanding Transportation
Infrastructure
Keeping up with the demands of America’s
expanding transportation infrastructure requires
careful planning, extensive public outreach and

the ability to think outside the box.

FROM POPULATION TO INFRASTRUCTURE, America is maturing.
Census statistics indicate that another 100 million Americans will
be born within the next 30 years. The implications of this
population boom on our infrastructure must be addressed.
America will be challenged by an increased demand for housing,
strain on water supply systems and energy and power sources, and
wear and tear on roadways.
This issue of the Quarterly examines the impact of the
expansion of America from the A/E/P perspective. What is our
industry doing now to address the coming changes and trends?
What can we do to plan and prepare for the
future?
Read about the intricacies of planning and
implementing major infrastructure projects in
the aviation industry, and find out how airports
are meeting the challenge.
Hear from water industry experts on myriad
trials they face in coming years — deteriorating
water infrastructures, more stringent
environmental regulations, a workforce crunch
— and find out what utilities can do to keep the
water flowing.
States and communities nationwide are
seeking Scenic Byway recognition for scenic and
historic roadways. Learn how these byways can bring tourists,
grant funding and jobs to towns and cities long bypassed by the
interstate highway system.
Explore some of the new technologies of today and how they
give A/E/P professionals the right tools to not only maximize
efficiencies and support the complete project lifecycle, but to offer
added value to clients.
Take an in depth look at projects on both coasts that illustrate
what is being done now to help improve and expand America’s
transportation infrastructure, and find out what must be done in
the future.
As you can see, the expansion of America affects all market
sectors, from aging transportation infrastructure to technological
advances. Our industry has a tremendous opportunity in coming
years to work with owners and the public sector to develop
solutions to the infrastructure challenges faced by our country.
We hope this issue of the Quarterly provides food for thought.
Naturally, we'd love to help you develop the best projects for our
continually evolving nation. Why not give us a call if you'd like to
learn more about how we can help?
Best Regards,

Bob Clement
Group Vice President
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AVOIDING
The Intricacies

OF AIRPORT INFRASTRUCTURE
THE SKIES HAVE BEEN less than friendly for airline
passengers in recent years. Domestic airline delays in
2007 were second worst in history, according to the
U.S. Transportation Department. Passengers at the
three most-delayed U.S. airports — Newark, JFK and
LaGuardia — were late about 35 percent of the time in
2006, and delays averaged one hour, according to the
Federal Aviation Administration (FAA). In recent years
there have been several incidents reported of passengers sitting in a plane for several hours while waiting to
take off.
Unfortunately, air traffic congestion will worsen if
trends continue. The FAA predicts 768 million passen-
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gers will fly in 2008 — and more than 1.2 billion passengers will be in the air by 2020. That predicted growth
will be the equivalent of adding the passenger load of
two major hub airports each year.
To avoid gridlock, airports in the United States
must revamp aging infrastructure and expand capacity. Regional population growth, strategies and fortunes of air carriers, the age of current facilities,
availability of government funding and competition
from other regional airports all factor into each airport’s infrastructure plans. Planning and implementing major infrastructure projects such as new
terminals and runways takes years, requires extensive

By Bruce Loev, P.E., Jeff Toner, P.E. and Loy Warren, P.E.

GGRIDLOCK
negotiation with stakeholders, complicated financing
solutions and must take into account the needs of several constituencies.

assessing capacity,
accommodating growth
The newest of the nation’s major airports, Denver International, opened in 1995 and was constructed with
ample room for growth. By 1997, annual enplaned passengers totaled 34.9 million. In the wake of the 9/11 attacks and the resulting dip in passenger demand, it
initially appeared that Denver’s capacity would be adequate for many years. But in the last few years air traffic nationwide has rebounded, changing the picture
considerably.
Built with an eye toward future expansion, Denver
International’s roomy terminal and concourses gave
the airport flexibility to accommodate the entrance of
new airlines and enough space to cope with post-9/11
security requirements such as baggage screening and
longer security checkpoint lines. The airport’s original
master plan forecast that the airport would reach 50
million enplaned passengers annually — the threshold
that would require terminal and/or concourse expansion — in 2012. However, in 2007, airport traffic had already exceeded 49 million passengers. The facility’s
runways, taxiways and terminal are still able to handle
current demand, but plans for a $190 million addition
to a concourse to add 10 more gates is underway.

“We had no problem with gate capacity until about
three years ago when Southwest Airlines came in,” said
David Rhodes, director of engineering for the airport.
When the carrier expanded operations and added
more flights, gate capacity became constrained.
Denver’s situation illustrates that infrastructure planning is a constant challenge of matching capacity and
capability to the moving target of customer demand.
Growth in regional population is a key factor influencing demand. Between 1990 and 2003, the Phoenix
metro population expanded a whopping 54 percent,
compared to a national rate of 15 percent. Phoenix Sky
Harbor International, the region’s major airport, served
40.8 million passengers in 1995 and is forecast to serve
50.5 million by 2015. Such rapid growth places heavy
pressure on infrastructure.
One factor that will influence future capital investment at Sky Harbor is the emergence of Phoenix-Mesa
Gateway Airport, some 25 miles away. Currently,
Phoenix-Mesa has one passenger carrier, Allegiant Air,
serving about 150,000 passengers annually, and is marketing the facility to other carriers. According to Lynn
Kusy, the airport’s executive director, the facility is aiming to serve about 10 percent of Sky Harbor’s traffic, or
about 4 million passengers per year. Opened in 1993 at
a decommissioned Air Force base, Phoenix-Mesa has
specific growth benchmarks that, when reached, will
indicate the need for its own infrastructure expansion.
Phoenix-Mesa has ample land for growth, with
about 1,000 acres reserved for the terminal complex,
including parking. “We can expand the existing 24,000
square-foot terminal somewhat, but when traffic
reaches approximately 800,000 passengers annually,
we will need to construct a significantly larger facility,”
Kusy said. Benchmarks such as annual passenger enplanements are vital for all airports to track for future
expansion plans. The prospect of Phoenix-Mesa’s expansion is supported by regional airport planners, including those who guide Sky Harbor.
The City of Phoenix, operator of Sky Harbor, recently became a member of Phoenix-Mesa’s operating authority. The city has pledged $5 million to fund capital
improvements at the alternative airport, as officials realize that its expansion can siphon off some of the increasing demand at Sky Harbor.
Regional planners are looking at population and air
travel projections and wondering when Sky Harbor will

Denver International Airport
Denver, Colorado
In 2007 airport traffic at
Denver International Airport
exceeded 49 million
passengers. The facility’s
runways, taxiways and
terminal are still able to
handle current demand, but
plans for a $190 million
addition to a concourse to add
10 additional gates is
underway. Photos provided
courtesy of Denver International
Airport.

First Issue 2008

I

Quarterly

5

Security’s Increased Influence
on Design after 9/11
fter 9/11, airports made sweeping changes to their security capabilities and
procedures. While most airports have adjusted to stiffer security requirements
instituted by the Transportation Security Administration (TSA), new infrastructure projects will
have to take them into account. For example, longer security lines mean more people
congregating in terminal lobbies, particularly near checkpoints. Thus, many terminal projects
are likely to provide more space close to checkpoints.
The experience of Killeen, Texas, which built the first new airport
after 9/11, provides insight as to how some new terminals may be
designed. Killeen’s airport, which is adjacent to the Fort Hood U.S.
Army base, was about 95 percent complete in the design phase of its
new airport when the terrorists struck. Anticipating new security
requirements, the city put the project on hold for about six months.
“It cost us $10 million to stop the project,” said John Sutton,
director of aviation for Killeen. It was a necessary move, however, as
officials correctly guessed that new security procedures would require
some redesigning. The redesign included an additional 16,000 square feet for security
purposes, including providing exclusive space in the back of the building to house the
massive baggage screening equipment that many airports were forced to place in lobby
areas. It also included a “resolution room” for suspect baggage with blast-resistant walls that
would direct the force of an explosion through the roof. These features had to be
incorporated with little official design guidelines available.
“We had to make some guesses, because there wasn’t anything anywhere to give us
guidance,” Sutton said. “TSA told us, ‘your designs are as good as anybody’s.’”
Today the experience of Killeen and other airports, along with input from TSA, is available
to help guide new airport designs. 

A

City of Killeen Joint Use Airport at Robert Gray Army Airfield, Fort Hood
Fort Hood, Texas
In conjunction with Edward Just Associates, who served as the Design Architect and
Architect-of-Record, Jacobs Carter Burgess provided program management, planning,
engineering, security design, site work, and environmental and construction management
services for the new City of Killeen Joint Use Airport. The project included a new 80,000square-foot terminal building, aircraft parking apron for six regional jets, 7,000 linear feet of
new taxiways, fueling facilities and more.
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have to be expanded or when the community will have
to construct another airport, Kusy said. In the meantime, Phoenix-Mesa can be a pressure valve for Sky
Harbor. “The longer we can postpone capital expenses,
the better for the community and the nation,” he said.

dynamics of the airline industry
In the airline business, carriers expand, contract,
merge with others and change their competitive strategies often. Any major strategic recalibration by a carrier radiates out to the nation’s airports. At Salt Lake City
International Airport, for example, airport traffic rose significantly after Delta Air Lines
merged with Western Airlines in
1987 and made the site a major
hub. About a decade later,
Southwest Airlines put down a
stake in Salt Lake City. The
“Southwest effect” boosted traffic
even more, as both carriers introduced additional
flights in their fight for market share.
Today, with Salt Lake City planning for possible expansion, there are strong indications that Delta may
merge with Northwest Airlines. The impact of such a
move on Delta’s strategy at Salt Lake City is unclear. If
the airline no longer used the airport as a hub, traffic
could decline significantly. Conversely, the merged airline could decide to increase its use of Salt Lake City,
which would add pressure to expand infrastructure capacity. Such uncertainties are part of what makes airport infrastructure planning so challenging, and why
some flexibility needs to be built into long-term planning.
“Concourses and terminals should be 30-year assets,” said Kevin Robins, Director of Engineering for
Salt Lake City’s Department of Airports. Oftentimes,
though, those key pieces of infrastructure have to be revamped much more frequently. “I’m amazed at how
often airlines change their operating business plans in
ways that require physical changes to airport facilities,”
Robins said.
Increased traffic at Salt Lake City in recent years has
led the airport to master plan a reconfiguration of its
terminals and concourses. The airport now has three
terminals with five concourses, roughly laid out in the
shape of a horseshoe. The new configuration will have
a more linear layout with one central terminal processing area, similar to Atlanta, Denver and Cincinnati,
Robins said.
“The biggest advantage to this configuration will be
on the airfield side,” Robins said. “It will be more efficient for the aircraft to taxi into and out of the gates.”
Planes will spend less time taxiing around the concourses resulting in significant reductions in operating
costs for the airlines.

Salt Lake City International Airport
Salt Lake City, Utah
Due to increased traffic in recent years, the
Salt Lake City International Airport has master
planned a reconfiguration of its terminals and
concourses. The new, more linear
configuration will reduce the time planes
spend taxiing around the concourses and
significantly reduce operating costs for the
airlines. Image courtesy of Salt Lake City
International Airport

The expansion program for Salt Lake City
is flexible and can be scaled up or down as facility demand warrants. Such is the nature of
the airline business.

delicate negotiations
Airports and their airline tenants can have
somewhat conflicting goals when it comes to
infrastructure expansion. The almost cutthroat competitiveness of the airline business means thin profit margins for carriers.
This decade has been a struggle for many airlines, with some fighting to emerge from
bankruptcy. In recent years, most airline executives have been focused on survival and
meeting short-term goals. Airport officials,
by contrast, who see carriers come and go
and expand and contract frequently are
charged with managing long-term community assets.
Since an airport is a major gateway to a
community, airport officials are inclined to
design comfortable, aesthetically pleasing facilities with extra room for expansion. Airline
executives, on the other hand, are focused on
keeping costs down and often would like to
see these plans scaled back to save money.
Major capital improvement projects can
prompt increases in airlines gate fees, and
with margins so tight every fee increase has a
repercussion on carriers’ bottom lines.
Infrastructure projects that can strengthen airlines’ financial positions gain the support of the airlines more easily. For instance,
Salt Lake City’s expansion program will pro-

vide better customer service and save money
on fuel and crew costs because planes will
spend less time moving from gate to runway
and vice versa, Robins explained. Saving
money and improving customer service are
goals all airlines can embrace.
Many airports face the same infrastructure challenges facing Denver, Salt Lake City
and Phoenix. Over the next decade, numerous airports will embark on projects to expand capacity of runways, terminals,
concourses, baggage handling systems and
parking facilities. Because passengers are
spending more time there, many airports will

also upgrade their facilities by constructing
more comfortable waiting areas with amenities like additional electrical outlets for
portable electronic devices and Wi-Fi
Internet access. Many airports will also reconfigure taxiways and upgrade airfield signal and guidance technology to reduce
runway incursion incidents.
All of these infrastructure projects require
careful planning and design, a thorough understanding of financing mechanisms, and
often, extensive consultation with airline officials. These are major challenges, but with
nightmare scenarios of gridlock in the skies
and in terminals, many infrastructure projects
can’t be delayed much longer. 
Bruce Loev, P.E., serves as senior project manager
in the Transportation Programs Division of
Jacobs Carter Burgess.
Jeff Toner, P.E., serves as vice president and associate principal in the Transportation Programs
Division of Jacobs Carter Burgess.
Loy Warren, P.E., vice president and associate
principal, serves as the national aviation manager
for Jacobs Carter Burgess’ Transportation Programs Division.

The Competition for Funding
unding for airport infrastructure projects comes from several sources. The FAA provides grants for
capital improvements each year through its Airport Improvement Program (AIP). The AIP provides
75 to 95 percent of eligible project costs. Airports apply for these funds, which Congress includes in
the federal budget. The FAA puts the highest priority on safety when evaluating AIP applications. So,
for example, airfield expansion and improvements that can be shown to reduce incidents of runway
incursions have a high likelihood of gaining approval.
The FAA’s next-highest priority is meeting capacity demand. Obtaining AIP grants to expand
capacity is a highly competitive process. It is imperative to demonstrate a compelling need to expand
in an application with reliable growth data and current capacity figures that illustrate a clear capacity
crunch.
The FAA also allows airports to assess passenger facility charges that are added to the cost of
airline tickets, now $4.50 per ticket. Funds collected are typically used to help finance terminal
improvement programs or other projects that are likely to be low priorities under the AIP.
Another common means of financing infrastructure projects is bonds backed by revenues. This
method may be used to fund rental car facilities, ground transportation terminals or concession areas.
These types of projects are not eligible for FAA funds, and require community and political support.
Airports also earn revenue through gate fees paid by airlines. While this important source of revenue
can be raised periodically, airports must be sensitive to airlines’ cost concerns, as this has a strong
influence on carriers’ decisions to use particular airports.
“We’re very sensitive about our cost per enplaned passenger,” said David Rhodes, director of
engineering at Denver International Airport. Denver was one of the highest-cost airports when it
opened, but has since held costs down, and is now in the middle of the pack. “That’s where we want
to stay,” Rhodes said. When Denver International opened, Southwest Airlines was not interested in
providing service to Denver, Rhodes said. That changed when the airport’s costs became more
competitive. 
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By Mike Marino, P.E. and Gary Nuss, P.E.
AS MANAGERS AND TECHNICIANS of the Baby Boom
generation reach the age of retirement, the water and
wastewater industry is facing a looming shortage of
skilled professionals. Pressured by population growth,
environmental concerns, supply challenges and the
need to manage ever more complex infrastructures,
utilities nationwide are confronting a serious deficit of
workforce talent.
The numbers tell a troublesome story: According to
statistics released by the U.S. Bureau of Labor, the
water and wastewater industries will experience a significant shortage of skilled workers by the year 2015.
Research shows that about 40 percent of the water utility workforce will be eligible to retire in the next five
years, and that fully 25,000 skilled personnel will leave
just at a time when the industry needs to substantially
expand its skilled management workforce.
The bottom line is, by the year 2015, the water and
wastewater sector will experience a shortfall of some
10,000 high-skill workers, and unless municipalities
and the industry take corrective steps now, those numbers will only get worse.
“Workforce management is a real challenge,” said
Jack Hoffbuhr, executive director of the American
Water Works Association (AWWA), the industry’s key resource on issues relating to safe water.
“In many cases these people have been working for
30 or 40 years,” said Hoffbuhr. “If a key manager gets
their gold retirement watch and just saunters out without leaving their knowledge behind, the utility is going
to spend significant time and money to rebuild that expertise, if they can do so at all.”

growing awareness

A
DIFFERENT
KIND OF
DROUGHT
Water utilities
struggle to
find and develop
workforce talent

Water utilities executives are aware of and concerned
about the coming talent drought.
In its annual state of the industry survey, the AWWA
found that 20 percent of utility industry managers expect workforce issues to pose a critical challenge to
their organizations within five years, and the number
of executives who cite the talent crunch as a major
issue has more than doubled since 2004.
Research shows that the positions most likely to be
affected by upcoming retirements include plant operations, distribution and collection field maintenance,
non-management administration, customer service,
line supervisors, meter readers, engineers and plant
maintenance. Other studies confirm that fewer young
people are seeking the technical educations needed to
manage water infrastructure.
“We are very aware of this issue, and in fact nearly
half of the operators in our water plant will approach
retirement age in the next few years,” said Stu Moring,
director of public works and environmental services

Louisville Reservoir Rehabilitation
Louisville, Colorado
Jacobs Carter Burgess provided preliminary
design, final design and preparation of
construction contract documents for the
rehabilitation of Louisville Reservoir. The project
involved dredging for capacity increase.

also work to build up the profession, to engage and encourage younger workers, and to
foster a positive conversation about the business of water.
Stu Moring said the industry might also
consider recruiting experienced business
managers, who can then be trained in some
of the technical aspects of the water utilities
environment.
“The fact is, the things that make you a
good engineer are not necessarily the things
that make you a good manager, and vice
versa,” said Moring. “We may need to do a
number of things differently, including casting a wider employment net.” 

for the City of Roswell, Georgia. “I hear similar concerns from people throughout the industry.”
According to Moring, one of his biggest
challenges is finding professionals who have
both the required technical expertise as well
as the budget, analytic and presentation
skills needed in crucial utilities management
positions.

possible solutions
So what can utilities, consultants and others
in the water and wastewater sector do to
counter this emerging talent crisis?
Since nearly 75 percent of utilities have
no contingency plan for dealing with key retirements, planning may be a good place to
start. By preparing a Strengths, Weaknesses,
Opportunities and Threats (SWOT) analysis
of the workforce organizations can at least
get a handle on their talent-related situation. A number of organizations are implementing computerized maintenance and
operations systems, which, when linked to
an asset management database, can be
used to capture and store vital infrastructure information.
Workforce specialists recommend creating a formal system for transferring institutional knowledge from the older generation
to the new. Many organizations now offer on-

site training and professional development,
provide incentives for recruitment, and encourage seasoned workers to mentor
younger professionals. Some use video training programs in which senior staffers pass on
their expertise.
Experts say managers should formulate a
formal plan of succession, including a detailed strategy to collect, retain and leverage
the organizations crucial intellectual capital.
For organizations that are addressing
workforce issues, the AWWA offers a range of
informational and educational services, including seminars and conferences, publications, professional and technical support,
web-based information and other member
assistance. Those resources are available at
www.awwa.org.
On a broader scale, utilities and consultancies should strive to become the “employer of choice” by offering both competitive
compensation and a positive work environment. Current water industry experts should

Mike Marino, P.E., serves as associate and unit
manager in the Water Infrastructure Programs
Division of Jacobs Carter Burgess.
Gary Nuss, P.E., principal and senior vice president, serves as manager of Jacobs Carter Burgess’
Water Infrastructure Programs Division.

City of Cedar Park,
New Hope West Elevated Tank
Cedar Park, Texas
Jacobs Carter Burgess provided design and
construction phase services for a new 1.5 MG
composite elevated storage tank. The project
also included the design of 3,000 linear feet of
24" water transmission main, an altitude valve
and pump station, and improvements at the
Webster Pump Station.
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On the road
Byways Beckon Tourists
and Communities Nationwide
By Clint Eliason
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IT HAS GONE BY MANY NAMES: the “Main Street of
America”, the “Will Rogers Highway” and the “auto river
of the American West”. To many, Route 66 is simply the
Mother Road.
Spanning 2,448 miles from the heartland to the
Pacific, U.S. Route 66 opened a historical pathway that
begins in Chicago and passes through Missouri,
Kansas, Oklahoma, Texas and the great desert southwest before ending amid the palm groves of southern
California.
Over the years, Route 66 was fabled roadway for
generations of migrants and dreamers, and the inspiration for authors, songwriters, TV series and movies.
Today, while the decommissioned road no longer officially exists, Route 66 is a popular driving destination
for thousands of tourists from across the nation and
around the world.

In fact, “66” is enjoying a true revival among history
buffs and those who hope to rediscover the allure of the
classic open road. As drivers flock to the Mother Road
to sample the neon, the cafes and the ambiance of this
fabled roadway, states and communities along the
route are working actively to revitalize the qualities that
make the road special, and to gain formal recognition
for Route 66 as a true byway. Those efforts include improving the basic infrastructure of the highway itself,
preserving unique and historic structures along the
way, and creating amenities and businesses to serve
motorcyclists, RV-ers and other road-happy tourists.
“Some of our smaller communities do not always
experience the economic growth we see in our larger
cities and in the state as a whole, so it is important that
we work with those communities to develop their
economic base,” said Richard Andrews, state
coordinator for the Oklahoma Byways Program.
“We have a number of exceptional roadways in
addition to the Route 66 corridor,” said Andrews. “We
hope to use those unique resources to build and
sustain that economic base.”

Statewide Environmental Services Consultant
Florida Scenic Highway Program
General Technical Assistance
Tallahassee, Florida
Jacobs Carter Burgess provides general
administrative and technical assistance in the
implementation of the Florida Scenic Highways
Program. The firm also assists with general
administrative and program operations.

the scenic designation
In fact, the push to reclaim Route 66 reflects
a nationwide effort to restore and promote
scenic byways from Florida to the far reaches
of Alaska. Scenic roadways are now recognized as true national treasures, assets that
towns and states can leverage to attract
tourists, to drive economic development,
and to enhance the quality of both the roads
and the communities they traverse.
Communities can attract tourists, grant
funding and economic development by improving scenic roadways, and by earning a
formal scenic byway designation for their
road.
Oklahoma, which holds more miles of
Route 66 than any other state, has taken an
important first step towards that objective.
The Oklahoma Byways Program, a cooperative partnership between the Oklahoma Department of Transportation and the
University of Oklahoma Outreach Program,
called on Jacobs Carter Burgess to create a
Corridor Management Plan, which is the key
initial document needed to qualify for scenic
byway recognition. The company is providing public outreach, GIS mapping, a data inU.S. Route 66
Oklahoma and other states
Jacobs Carter Burgess is
creating a Corridor
Management Plan for The
Oklahoma Byways
Program, a cooperative
partnership between the
Oklahoma Department
of Transportation and
the University of
Oklahoma Outreach
Program. Services
provided include
public outreach, GIS
mapping, a data inventory of
intrinsic roadway resources
and more.

ventory of intrinsic roadway resources, and a
plan to preserve and protect the Route 66
corridor. The project’s goal is to achieve AllAmerican Road status for Oklahoma’s Route
66 corridor with the National Scenic Byway
Program (NSBP).
Other states and localities have also relied
on Jacobs Carter Burgess to research and
pursue scenic byway designations. The national architecture and design firm has
worked with the NSBP and on corridor management plans for over 13 years, ensuring
that every project meets Federal Highway
Administration (FHWA) standards and requirements. Roadway specialists provide a
formal process of planning, production, documentation and review
that encompasses all key
aspects of a scenic byway
designation.

a national
movement
In Alaska, the state and local
communities are working to
achieve National Scenic Byway
recognition for the North Richardson
Highway, which takes a spectacular
pathway from Fort Greely to Fairbanks. The byway was previously
recognized by the state of Alaska
for its unique natural, historic,
recreational and archaeological qualities.
“Alaska established the
Scenic Byways program to

North Richardson Highway
State of Alaska
State and local communities in Alaska are working to
achieve National Scenic Byway recognition for the
North Richardson Highway, which traces a spectacular
pathway from Fort Greely to Fairbanks. The byway was
previously recognized by the state of Alaska for its
unique natural, historic, recreational and
archaeological qualities.

recognize and celebrate some of the most
magnificent roadways and landscapes in
Alaska as well as the nation,” said Aneta
Synan, state byways coordinator with the
Alaska Department of Transportation.
“Besides recognition, the program benefits communities along our scenic byways
by giving the tools they need to generate
economic development and tourism,”
Synan said.
Since 1992 the National Scenic Byways
Program, a part of the U.S. Department of
Transportation, Federal Highway Administration, has funded more than 2,100 projects
for state and nationally designated byway
routes in all 50 states, Puerto Rico and the
District of Columbia.
Roadways can be recognized as AllAmerican Roads or as National Scenic
Byways based on their natural, scenic or
recreational qualities, and on the value of
archeological, cultural or historic qualities.
There are currently 126 designated byways in 44 states, offering vistas and history
to drivers and new economic opportunities
for roadside communities. 
Clint Eliason serves as planner in the Transportation Programs Division of Jacobs Carter
Burgess.
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VIRTUAL
New Technologies
Bring Added
Value to Clients

By Matt Erker, Jeff Fitzgerald, Ph.D, Bryan Floth, AIA, and Bill Peterson, AIA

L EXPLORERS
TODAY’S ARCHITECTS, DESIGNERS and engineers
have become virtual explorers armed with multi-dimensional and multi-purpose design production and data
analysis tools. Planning and design efforts are aided by
technologies that can be configured to translate engineering, regulatory and aesthetic project requirements
into smart data objects. These data objects can account
for every project detail, element or attribute before the
project begins, then be used to manage construction,
support commissioning and ultimately translated into
asset management information and knowledge.
These new technologies are integrated information
systems that extend computer-aided drawing and design software to support design analysis and construction information in 4-D (3-D plus time and data-driven
design constraints). Armed with interactive access to
multidimensional data, A/E/P professionals can more
effectively design and build complex facilities and infrastructure. And, design professionals can deliver
asset data into the owners’ information management
systems, such as CAFM, CMMS, GIS and more.

asset life cycle
information management
Design and facilities management processes have historically been worlds apart in terms of information
management. Today there are advanced software systems that accommodate information flow through the
entire lifecycle of infrastructure and facility assets.
Building Information Modeling (BIM) is an example
of an emerging suite of software solutions with multidimensional data driven capabilities. A BIM approach
enables project managers to hit the ground running at
the start of the project and to create and capture enormous amounts of data — from cost of the structure to
LEED features — during project design and construction. At project completion, the owner retains this data
for future use and project management.
Bentley and AutoDesk are leading vendors with BIM
solutions. BIM can be used to demonstrate the entire
building lifecycle, including the processes of construction and facility operation. BIM covers geometry, spatial relationships, geographic information, quantities
and properties of building components. “Technology
like BIM paints a very clear, detailed picture of a project, more so than a drawing or work plan,” said Gene

Lewis, project manager at Embree Construction Group,
a contractor who has worked with Jacobs Carter
Burgess on many projects over the past two years.
Revit, a BIM solution produced by AutoDesk,
proved invaluable during a Las Cruces, New Mexico
courthouse project. Team leaders for Jacobs Carter
Burgess, in conjunction with Austin, Texas-based White
Construction, leveraged Revit’s capabilities to track
materials and provide price units to alter several building components, such as blast-resistant glass, and decrease construction costs. Overall, the project team was
able to effectively reduce the courthouse project costs
by about $20 million.
Revit continued to be a great asset for project designers and managers on the five-story, 240,000square-foot courthouse project. The software provides
not only valuable materials tracking and design change
capability, but also 3-D functionality that makes the varied components of a potentially complicated building
easier to understand. Revit allows quantities and shared
properties of materials to be easily extracted, scopes of
work to be isolated and defined, and systems, assemblies and sequences to be shown in a relative scale with
the entire facility or group of facilities.
The three-dimensional aspect of the Revit program
made possible a unique integration between the mechanical and architectural components of the courthouse project. Because of the specialized capabilities
of Revit, the architectural team was able to export three
dimensional slices of the building model for use in the

United States Federal
Courthouse
Las Cruces, New Mexico
BIM software called Revit was a
great asset for project
designers and managers on this
five-story, 240,000- square-foot
courthouse project in Las
Cruces, New Mexico. Project
leaders leveraged Revit’s
capabilities to track materials
and provide price units to alter
several building components
and effectively reduced the
courthouse project costs by
about $20 million.
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mechanical team’s ABS software to insert
ductwork for the building.

asset inventory and mapping
Data-driven design and modeling have benefited from advancements in asset inventory,
survey and mapping technologies. Global
Positioning Systems (GPS), high definition
laser scanners, electromagnetic locating devices and location-aware sensors bring
tremendous value to clients. One way these
tools are being used is to collect as-built inventory data. Rapid and accurate collection
of as-built data can revitalize and modernize
facilities management practices.
The Houston Airport System (HAS) hired
Jacobs Carter Burgess to develop a spatial information system to support life-cycle asset
management. “We started by creating a database system and mapping our entire campus.
With accurate campus and building layout
data, the next step was to map utilities on our
three campus airports,” said Tony Bradshaw,
division manager of Planning and Programming for HAS. “Our Airport Spatial Information System (ASIS) integrates CAD, GIS and
electronic document management databas-

es,” Bradshaw continued. “The project has
evolved to affect all operations we support.”
The project team is using standard survey,
mapping GPS and geophysical techniques to
locate the airport’s underground utilities, including telecommunications, electrical and
other pertinent features. The ASIS database
has become a versatile repository for information including products like the high-definition as-built survey of baggage
conveyance systems.
The real power of the ASIS asset inventory
database comes from distributed access to
drawings, data and related information
across the HAS intranet. An advanced data
delivery service called Online Airport Spatial
Information System (OASIS) provides integrated data visualization and reporting.
OASIS is designed to be the one source of
HAS infrastructure and facilities information. “We can quickly respond to emergencies, find locations faster and our planners,
designers, and operations personnel make
more informed decisions and avoid costly errors and accidents,” Bradshaw said.
Another asset inventory-type project was
recently completed for Los Angeles World

BIM and Revit Equal Cost-Efficient
Tenant Improvements
By Jack Romigh, AIA
he myriad capabilities and uses for Building
Information Modeling (BIM) continue to
grow. In addition to being an outstanding tool that
captures data for new structures, BIM is also
being used very effectively on tenant improvement
projects. BIM’s Revit software is extremely helpful
in coordinating tenant improvement projects,
which often occur in small and/or complex
spaces. Contractors can go to a website and see
the project through Revit’s 3-D viewer, helping
them get a better picture of the project.
Jacobs Carter Burgess program managers
have used Revit’s 3-D viewing capability for Kool
Smiles, a series of dental clinics for underprivileged children. On the Kool Smiles clinic projects,
Revit’s quantity take-offs help precisely measure
details such as how much flooring goes into each
room, how much drywall is needed to cover a wall
or how much ductwork must be purchased. These
calculations prevent material over-buys that incur
extra costs.
“Revit allows the completed project included in
the plans to be downloaded and viewed with 3-D
effects. The project team can almost physically
walk the client through it,” said Gene Lewis,

T

14

Quarterly

I

First Issue 2008

project manager at Embree Construction Group.
“The 3-D aspect of this program is an invaluable
tool that allows you to rotate and view elevations
and pretty much all aspects of a project.”
Sweet & Sassy Salons, a chain of hair salons
for children, also have utilized Revit’s 3D viewing
capabilities and quantity take-offs to prevent overbuys. For a Sweet & Sassy project, team leaders
used the 3-D view feature to calculate the correct
amount of floor tiles, drywall for the walls and
ceiling ductwork. The team was also able to
identify in advance any areas where light fixtures
and ductwork might clash, therefore avoiding
wasted time and materials later in the project.
BIM and Revit remain useful to the client after a
tenant improvement project is complete. Clients
can use Revit to track details such as the number
of light fixtures, lamp replacement, number of
filters in the mechanical system, filter replacement
schedules and much more. Facility managers can
even plug Revit into a building’s maintenance
software to track different parts and pieces. 
Jack Romigh, AIA, serves as associate and senior
project manager in the Building Programs Division
of Jacobs Carter Burgess.

Southern California Association of
Governments (SCAG)
Los Angeles area- Southern California
Jacobs Carter Burgess was commissioned by
the Southern California Association of
Governments (SCAG) to conduct a
comprehensive roadway inventory of 18,000
miles of functionally classified roadways within
a six-county region in Southern California. The
Jacobs Carter Burgess team conducted the
inventory through a mobile field operation
using a customized data collection program
that integrates GPS.

Airports. Los Angeles World Airports hired Jacobs Carter Burgess to create the LAWA Utility Survey and Documentation GIS for their
four airports. “We developed a Geographic
Information Systems (GIS) to assist us in
managing what was, at the time, a $12 billion
capital improvement project to remake the
airport,” said Paul Burns, GIS manager. “Understanding where underground utilities
were would save a significant amount of
money in change orders on this $12-billion
Master Plan. That projected savings would
make the dollars spent on GIS well worth it.”
The LA World Airports Team is using AutoCAD Map 3D to take their current two-dimensional (2-D) record drawings of the
utilities and develop a 3-D model. This will
enable them to plan and develop the details
of the existing facilities if they decide to do
tunneling. “We created the base map and
the spatial hierarchy for our databases to be
the standard for the enterprise,” Burns explained. “This, in turn, allows our other divisions that require a spatial data component,
to develop applications that meet their specialized needs like work-order processing for
our Construction and Maintenance Division, and the asset tracking requirements of
our IT division.”

data collection and application
Stand-alone buildings and campus environments such as airports are not the only projects that are benefiting from the mapping
abilities of new technologies and software
systems. There is a definite need for data collection as it relates to transportation infrastructure management, as well. Through the
use of custom software applications, Jacobs
Carter Burgess helps clients solve problems

and makes data collection more efficient.
One such asset management system involves
the use of GPS in conjunction with GIS.
Through this combination of technologies,
data on an organization’s assets is gathered
and reviewed. When the data is evaluated,
project managers are better able to understand what assets they own, what needs to be
improved, and how to better manage the assets in the future.
An excellent case in point is the Southern
California Association of Governments
(SCAG) Regional Highway Inventory Update.
“We needed to update the Regional Transportation Model,” said Mike Ainsworth, program manager for SCAG. “An integral part of
that Model is the highway network.”
Therefore, Jacobs Carter Burgess was
commissioned by SCAG to conduct a comprehensive roadway inventory of 18,000 miles
of functionally classified roadways within a
six-county region in Southern California. This
inventory supports the Regional Transportation plan (RTP), the Regional Transportation
Improvement Program (RTIP) and the Air
Quality Management Plan (AQMP).
The SCAG inventory is being performed
through a mobile field operation using a customized data collection program that integrates GPS. This Linear Asset Data Collection
project will gather information on attributes
including number of lanes, median type,
posted speed limits, intersection control
type, bike lanes and much more.
As the data is gathered it is compiled in an
electronic database that will, in the end, give
the client a roadmap of all of their assets, and
details about those assets, from location to
condition. “The critical part here is to insure
our highway attribute information is accurate and to keep all of our attributes updated.
It’s important not only for accuracy but because we are in an area dealing with severe
air quality,” said Ainsworth. “Transportation
plans impact air quality — positively or negatively. Because of the accuracy of the data
captured in the field, we can determine with
more accuracy the steps we need to take with
our transportation plan to result in a positive
impact in terms of air quality.”
The Oklahoma Department of Transportation (ODOT) was also seeking a positive
impact in terms of safety. State officials wanted to use federal funds to improve safety at
railroad crossings, but the funds available
were limited. “Since we had a limited budget
we wanted to have the best tools to evaluate
the crossings most in need of improvement,”
said Joe R. Kyle, division manager for ODOT’s
Rail Programs Division.

When ODOT contracted with Jacobs
Carter Burgess to perform an inventory of all
railroad crossings within the state, they
added a key element to the project to improve public safety. “We took this a step further to inventory all public and private
crossings to determine eligibility for federal
funds to qualify them for safety warning devices,” said Kyle.
Through the use of GPS, digital cameras,
and a custom, map-based data collection
program Jacobs Carter Burgess was able to
inventory crossings and other associated attributes, call up and query locations, store
digital photos of crossings, identify railroads
with a particular crossing, volumes of traffic,
number of trains and more. All elements related to each crossing were then evaluated in
terms of a safety program.
In addition to the complete inventory of
crossings, Jacobs Carter Burgess developed a
comprehensive inventory management system that allows ODOT access to the crossing
data, and will also help them maintain the
inventory in the future. This management
system allows for powerful searching, reporting, and analysis of the inventory data,
including associated GPS locations and digital photographs.
“It’s an extremely valuable inventory,”
Kyle said. “This is the most comprehensive
inventory project we’ve done to date to create an accurate starting point to maintain
data for a long time period. It’s truly the easiest way to maintain a highly intelligent inventory for us to be effective managers of
our assets.”

the complete lifecycle
From initial design and planning through
construction and maintenance, technology
is benefiting both A/E/P professionals and
their clients more than ever before. Whether
the project is the design and construction of
a new facility, the mapping of roadways or
the inventory of assets, new technologies are
helping project managers develop systems
that benefit the project owner. 
Matt Erker serves as associate and group manager in the Transportation Programs Division of
Jacobs Carter Burgess.
Jeff Fitzgerald, Ph.D., serves as associate and
group manager in the Building Programs Division of Jacobs Carter Burgess.
Bryan Floth, AIA, serves as associate and program manager in the Building Programs Division of Jacobs Carter Burgess.
Bill Peterson, AIA, LEED, serves as senior architect in the Building Programs Division of Jacobs
Carter Burgess.

Wyoming Department of State Parks
& Cultural Resources,
Division of State Parks and Historic Sites
State of Wyoming
Jacobs Carter Burgess performed an infrastructure
condition survey detailing transportation assets within
Wyoming State Parks and provided prioritized
recommendations for capital improvements.

Project Showcase:

Transportation
Asset Inventory
for the
State of Wyoming
acobs Carter Burgess (JCB) performed a
Transportation Asset Inventory for the Wyoming
Department of State Parks & Cultural Resources,
Division of State Parks and Historic Sites. Officials
recognized the need for state park infrastructure improvements, but were struggling to effectively estimate costs without a better understanding of
transportation assets.
JCB performed an infrastructure condition survey
detailing transportation assets within Wyoming State
Parks and provided prioritized recommendations for
capital improvements. Field data were collected
using vehicle mounted GPS units to inventory assets
on roadway types ranging from paved highways to
rustic roads in twenty of Wyoming’s twenty-four
state parks. The JCB field crew included a civil engineer who noted areas where, for example, a culvert
was needed, while a second crew member recorded
that information on a computer.
The project final deliverable was an extensive
GIS database of state park transportation infrastructure and corresponding JCB recommendations for
capital improvement projects. The database promoted more informed project planning decisions because it provided State Parks and Cultural
Resources officials with information they could
query and visualize on maps. Officials anticipate
harvesting and reusing inventory data as they
schedule and complete future infrastructure improvements. 
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EXPANDING
TRANSPORTATION
INFRASTRUCTURE
Issues and Answers
By Cassandra Ecker, AICP, and Bruce Russell, P.E.

Tampa Bay Area Regional
Transportation Authority
(TBARTA)
Tampa Bay, Florida
Public support of the
Tampa Bay Regional
Transportation
Authority’s regional
transportation master
plan is crucial. Therefore
project leaders have
organized numerous
meetings for area
citizens to voice their
concerns and have their
questions addressed.
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WHAT DOES $1.6 TRILLION look like? It might be easy
to picture a room filled with $20 and $100 bills stacked
to the ceiling, or a huge check being presented to an
awestruck recipient.
The truth is, nobody knows what $1.6 trillion looks
like because it doesn’t exist, at least not in a single
place or form that most people can relate to. The
American Society of Civil Engineers estimates $1.6 trillion is necessary to merely restore the nation’s infrastructure to good condition. Governments at all levels
have other priorities and demands for their resources,
and that kind of outlay is not always feasible or fiscally prudent.
Even if the roads and bridges could be instantly repaired, billions more dollars would be necessary to address congestion, air pollution and other problems that
cause a lack of mobility options in many metropolitan
areas. That leaves it up to states and localities to sort
out the competing, and
often conflicting, demands of transportation
infrastructure projects,
and hope they can make a
successful pitch for whatever federal dollars are
available for transportation.
At the outset, most
everyone from the highest-ranking elected leader
to the average frustrated
commuter will agree that something has to be done,
and that the problem won’t solve itself. Where stakeholders often part company, however, is when it comes
to determining what to do, how to do it and who will
pay for it. In extreme cases, divisiveness over these issues can paralyze an area, leaving plans and projects in
limbo while the problems they seek to address worsen.
But with the right approach, those seemingly insurmountable problems can be transformed into viable
solutions. The problems don’t become less formidable,
but the steps for resolving them become much more

Viable
realistic. The result is not an imaginary room of money,
but a vision of the future that becomes more and more
achievable with each passing day.

mutually assured solutions
Over the past two decades, the Tampa Bay region has
been among the fastest growing areas in the nation.
Ample developable land surrounding the combined
cities’ urban core has spread that growth across large
portions of the 6,000-square-mile, seven-county area.
Because the area’s transportation systems focus on
automobiles and trucks, that growth has come at a
price. Between 1990 to 2005, as the region’s population
grew 31 percent, the total annual delay in travel time
soared by 119 percent, according to a Texas
Transportation Institute study.
And it’s not just time that citizens are losing. A 2006
study by the Center for Housing Policy found that working families in the West Central Florida area spend an
average of $10,600 per year (or 33 percent) of their income on transportation, making it one of the most expensive transportation areas in the nation. With the
region expected to attract more people in the coming
decades, the Florida Department of Transportation
(FDOT) predicts that travel will increase by almost 100

Solutions
percent, causing a 300-percent increase in travel delays.
The region’s leaders agreed that a far-reaching
transportation blueprint was necessary to address both
immediate and long-term needs. But factors such as
sheer geographic size; a mix of urban, suburban, and
rural mobility patterns; and the fact that the jurisdictions historically acted independently could have easily produced far more competition than consensus.
“We’ve always understood how transportation influences quality of life issues such as housing and new
jobs,” observed Stuart Rogel, President and CEO of the
Tampa Bay Partnership, a regional economic development organization. “The problem always was, who can
do this? Transportation needs to cut across jurisdictions, so it made sense that we have a different governance model, one that is regional in nature.”
That opportunity arrived in mid-2007 with the creation of the multi-jurisdictional Tampa Bay Area Regional Transportation Authority (TBARTA). Composed
of 15 members representing local jurisdictions and a
non-voting FDOT representative, TBARTA is charged
with improving mobility and expanding road and transit options across the seven-county region. Utilizing
technical assistance from Jacobs Carter Burgess, the
Authority is taking a holistic approach to transporta-

tion — from the “big picture” regional level down to
specific communities and neighborhoods — with a
firm goal of developing and adopting a regional transportation master plan by July 1, 2009.
While comprehensive transportation plans have
been attempted before, Bob Clifford, Intermodal
Systems Manager for FDOT District Seven, said TBARTA is different in that its members can do more than
just plan. “TBARTA has powers that no other local authority has — planning, design, construction, ownership and operation, and financing,” Clifford said.
“There’s a lot of optimism that now is the time to do
something at regional levels, that we can avoid the limitations of other past planning attempts that didn’t go
anywhere, and truly define what this area wants to be.”
One of the keys to success, Clifford added, will be
the participants’ ability to put the region’s needs ahead
of parochial interests. “Everybody on the Board is responsible for the entire seven-county area,” he said.
“We can’t let political and jurisdictional lines be the
only defining factors.”
Rogel added that a new approach is vital, given that
unlike large cities with established bus and train systems, TBARTA’s jurisdictions have no legacy of multicounty public transit.

Metro Orange Line Bus
Rapid Transit
Los Angeles, California
Pictured above is the Metro
Orange Line Bus Rapid
Transit project, for which
Jacobs Carter Burgess (JCB)
served as Construction
Management Services
Support Consultant for the
Los Angeles County
Metropolitan Transportation
Authority (LACMTA). JCB is
currently providing on-call
project management
assistance/construction
management support for the
LACMTA's Metro Gold Line
Eastside Extension, which
will run from Downtown
L.A.'s Union Station to East
Los Angeles and will be
completed in 2009.
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Tampa Bay Area Regional Transportation Authority (TBARTA)
Tampa Bay, Florida
The Florida Department of Transportation has tapped Jacobs Carter
Burgess to develop a regional transportation master plan for the
Tampa Bay Area Regional Transportation Authority (TBARTA). The plan
will cover seven counties and 6,000 square miles.

“We built suburbs around highways because people assumed
there was an unlimited supply of land,” he said. “Because those
patterns are in place, it is essential that decisions on transportation
solutions are complemented with decisions on land use.”
Public support will also be crucial, particularly as TBARTA tackles the tricky issue of finding local dollars to back up any request for
federal and state funding. Although the Authority will be alert to
opportunities for alternative financing, such as tolls or public-private partnerships, some form of tax revenue may well be part of the
equation. But even though FDOT estimates that every dollar spent
on transportation creates $5.60 in use and economic benefits, taxes remain a sensitive topic in
a state where citizens are demanding cuts in property taxes, and recently passed a constitutional amendment on January 29, 2008 to do so.
Still, Clifford said the funding issue cannot be set aside for another day. “We don’t want an
‘unfunded mandate,’” he said. “As we develop the master plan’s priorities, we will have to identify how they’ll be implemented.”

So Many Needs, So Few Dollars
s the nation’s infrastructure needs continue
to outpace traditional funding sources, states
are increasingly turning to alternative revenue
streams to build, operate, and maintain their transit
systems. Although turning over control may be
anathema to many political leaders, the widening
funding gap may leave them little choice but to
consider alternative methods, according to Surface
Transportation Funding: Options for States, a
report published by the National Conference of
State Legislatures.
Currently, the federal government contributes
42 percent of highway funds and 47 percent of
public transportation funds. State and local
governments cover the rest. Gas taxes are the
primary source in more than half the states.
Federal money is the primary source in 17 states.
A few states mainly depend on motor vehicle
taxes, tolls and bond revenue. As those publicsector dollars dwindle, particularly in light of a
slowing economy, more states are turning to
partnerships with the private sector. Projects range
from new construction initiatives such as the

A
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Capital Beltway’s new HOT lanes in Virginia, to
leasing the operation and maintenance of existing
toll facilities, as was recently done with the 7.8mile Chicago Skyway bridge and the 157-mile
Indiana Toll Road.
Public-private partnerships are also being used
for transit projects, such as the Las Vegas
Monorail and the 20.5-mile Hudson-Bergen light
rail transit system in New Jersey.
According to the report, almost any idea for the
funding gap merits study. Oregon recently
completed a pilot program that examined the
feasibility of replacing the gas tax with a mileagebased fee. Other steps include expanding the use
of procurement tools such as design-build to
improve efficiency, bonds, and selling naming rights
to roads and other transportation facilities. 
Chicago Skyway
Chicago, Illinois
As public-sector dollars dwindle, more states are
turning to partnerships with the private sector for
funds. One such project was the 7.8 mile Chicago
Skyway bridge, which involves leasing the
operation and maintenance of existing toll
facilities. Image courtesy of Chicago Skyway

“It will take creative, thoughtful solutions
to pay for the kinds of transit infrastructure
under consideration,” Rogel agreed. “That’s
why a transparent planning and decisionmaking process is essential to help cities and
residents understand the importance of
transit, the solutions being considered and
the associated quality-of-life benefits.”
The decisions won’t be easy, nor will they
satisfy every constituency. But Rogel believes
the region’s citizens are ready to tackle them.
“Every day, they can see for themselves that
travel is not getting better, and that adding
another lane of asphalt is not the answer,” he
said. “This time, we need options for today
and the future. Something different has to
happen.”

planning for success
The infrastructure challenge doesn’t end
when a locality or transportation authority
successfully secures the funding necessary to
allow its project to go forward. Just as important is ensuring that those precious dollars
are spent wisely — not an easy task considering the inherent uncertainties, technical
complexities and multi-faceted management
structures associated with large projects.
The earlier these challenges are addressed, the easier it is to tailor a project
management strategy to the project’s unique
needs, especially if some innovative thinking
is required. Such was the case with the $898.8
million Metro Gold Line Eastside Extension
project in Los Angeles, California. The latest
link in the city’s much needed new rapid
transit system, the six-mile light rail line will
provide approximately 46,000 daily riders
with a smooth 17-minute ride between
Downtown L.A.’s Union Station and East Los
Angeles when it is completed in 2009.
While most of the Eastside Extension
would run at grade, the need to construct
twin 1.7-mile tunnels was of particular concern to the Los Angeles County Metropolitan
Transportation Authority (Metro), particularly with the Federal Transit Administration
(FTA) giving ever-increasing scrutiny to projects seeking funding under its New Starts
program.
“We had to look at what was the most
cost-effective way to do what was going to be
a very expensive project,” explained Dennis
Mori, Metro’s Executive Officer, Project
Management, for the Eastside Extension. “A
lot of people seemed to be doing designbuild, which at first seemed to be the way to
go. But high bids for transit tunnels in other
cities made us very wary that the project
might become too expensive to meet the

FTA’s cost-benefit criteria.”
Metro elected to adopt a hybrid procurement option. The tunnel would be constructed as a design-bid-build project, while the
remainder of the Eastside Extension would
be design-build.
“This allowed us to firm up the tunnel
portion of the project and get good, competitive bids,” Mori said, adding that the hybrid
approach also made for a smoother, less hurried mobilization.
“We’re not under pressure to rush the
project,” he said. “Since construction began
in July 2004, we’ve had more than 2.6 million
worker hours with no lost-time accidents.
Everything’s on time and on budget.”
The communication necessary to properly oversee and synchronize such a complex
effort was enhanced through an integrated
project management office (IPMO), established with Jacobs Carter Burgess as part of
the firm’s on-call project management assistance/construction management support
services for the project. The IPMO allows
Metro and JCB staff to be co-located on-site
with the contractors, facilitating direct communication for timely approvals and resolution of issues.
“The IPMO streamlined a lot of processes
that otherwise would have been complicated
with so many consultants and contractors involved,” Mori explained, pointing to the nearly 4,500 contractor submittals and nearly
1,000 requests for information (RFIs) received
in the project’s first three and half years. All
were processed with an average turnaround
time of 12 days, which change orders totaling
only $10 million on a contract that was
awarded for $600.49 million in June 2004.
Mori adds that the communication and
coordination fostered by the IPMO has
helped Metro keep the project’s “soft costs” at
16 percent. By comparison, the soft costs for
the Metro Red Line Segment 3 project to
North Hollywood, a $1.3 billion project completed in June 2000, were twice as much.
Of course, these benefits didn’t just happen randomly. Mori says they evolved from a
careful evaluation of the contract delivery
approach, and determining the best allocation of risk. He advises other infrastructure
project owners to, “see what types of risks are
involved and what resources and expertise
are needed to manage them.” 
Cassandra Ecker, AICP, serves as associate and
project manager in the Transportation Programs
Division of Jacobs Carter Burgess.
Bruce Russell, P.E., serves as managing principal and senior vice president in the Transportation Programs Division of Jacobs Carter Burgess.

Washington State Department of Transportation State Route 167 High Occupancy Toll (HOT) Lanes
State of Washington
The Washington State Department of Transportation (WSDOT) commissioned Jacobs Carter Burgess to
develop a pilot high occupancy vehicle (HOV) lane to high occupancy toll (HOT) lane conversion between
Renton and Auburn, Washington (southeast of Seattle). This project will develop the first HOT lane in
Washington state. The facility is currently under construction and will open this spring.

Warming to the Idea of HOT Lanes
By Pamela Wrenn, P.E.

F

or decades, transportation departments felt that
the remedy for congested highway corridors was
a healthy dose of pavement in the form of new travel
lanes. But with land at a premium and construction
costs continually on the rise, more agencies are
looking at ways to make more effective use of what’s
already in place.
For example, Washington State has undertaken
the HOT (high-occupancy toll) Lanes Pilot Project to
study whether it can maximize its existing investment
in HOV lanes by using them as HOT lanes, rather
than simply adding more asphalt to accommodate
traffic in the general-purpose lanes.
To test the HOV-to-HOT concept, the Washington
State Department of Transportation (WSDOT) is
conducting a four-year pilot study of State Route (SR)
167, a rapidly developing corridor between
metropolitan Seattle/Bellevue and its southern
suburbs with weekday volumes as high as 120,000
vehicles. HOV lanes along SR 167 are some of the
few in the state to remain underutilized when the
general-purpose lanes are congested, making it an
ideal place to sell excess HOV-lane capacity.
Under the HOT lanes concept, the SR 167 HOV
lanes will operate like toll lanes, except the toll will
vary depending on the level of space available in the
HOT lanes. The goal is to maximize use of the HOV
lane while ensuring a minimum speed of 45 mph at
all times in the lane, regardless of the speed of
general-purpose traffic.
When the HOT lane gets too slow the system will
reduce the amount of traffic in the lane by increasing
the price of entry. Some drivers will decline to pay the
higher price, which will leave the lane less congested
and moving faster. Conversely, the price will be set
lower when the lane is moving faster and there is
more room for vehicles. More drivers will accept
paying the lower toll and enter the lane, making
better use of the roadway. Instead of tollbooths, an

electronic transponder in each car is used to
automatically debit the user’s account every time he
or she accesses the HOT lanes.
"Technology has made it much easier to find new
ways to better manage traffic. With this pilot project
we will test the concept of a highway that
automatically adapts in real-time to changing traffic
conditions, which are increasingly very
unpredictable," said Patty Rubstello, P.E., Project
Manager on the SR 167 HOT Lanes Pilot Project for
WSDOT.
Scheduled for launch in spring 2008, a
single HOT lane in each direction will run along nine
miles of State Route 167 between Renton and
Auburn in King County. All vehicles will enter the HOT
lane only at designated points marked by a single
dashed line. Elsewhere, the HOT lane will be
separated from the general-purpose lanes by a
double white line, which will be illegal to cross.
Jacobs Carter Burgess worked with WSDOT to
evaluate congestion management alternatives and
design the infrastructure systems that display toll
information and collect information from the
transponders, as well as the designated entry/exit
points. WSDOT will allow motorists to shield their
transponders from being charged when they have
passengers so that they retain free use of the lanes.
Busses, vanpools and motorcycles will also have free
access to the HOT lanes during the pilot study
WSDOT will continually monitor the performance
of the SR 167 HOT lanes during the four-year
program, making adjustments as necessary.
Depending on the results, the agency may utilize
HOT lanes in some of the state’s other congested
corridors. 
Pamela Wrenn, P.E., serves as engineer in the
Transportation Programs Division of Jacobs Carter
Burgess.
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next issue:
The Army is on the move, often moving into and out of
many cities and towns
across the country. Large
base expansions are impacting the bases as well as the
surrounding communities.
Our Federal forces are also
involved with myriad issues
across the country, from
transportation to long-term
land use to the environment. Issue 2, 2008 of the
Quarterly will address the
various effects the military
has on communities and
the nation as a whole.
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Pictured is a scenic highway in the
State of Florida. Jacobs Carter
Burgess serves as Statewide Environmental Services Consultant for
Florida’s Scenic Highway Program
and provides general technical assistance as well as assistance with
general administrative and program operations.
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