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Avoiding Gridlock in the Skies: Issues and Options for
Addressing Growth in Air Traffic

Summary

A magjor challenge facing aviation policymakers is developing a strategy for
increasing the capacity of the national airspace system to keep pace with projected
growth in demand for air travel. While Transportation Secretary Norman Mineta's
vision for the next generation air traffic system aspires to triple system capacity by
2025, FAA projectionssuggest that capacity enhancementswill struggleto keep pace
with growth in demand at major airports, in busy airspace around major metropolitan
areas, and aong certain busy high atitude corridors. Factors, including the
continuing popul ation shift into major metropolitan areas, the increased reliance on
smaller jetsin both airline and general aviation operations, and increased point-to-
point service, are expected to spur growth in those aviation operations that impact
high altitude airspace and contribute to increased congestion at capacity constrained
airports.

The current aviation system is constrained by limited available capacity at
critical major metropolitan airports and is increasingly unable to meet projected
future demand. The system also is constrained by outdated technology and
procedures that limit the utilization of available airspace. In addition to meeting
these challenges, the FAA also faces internal challenges to meet future controller
staffing needs given that almost half of its existing controller workforceis expected
to retire over the next decade. The FAA aso faces significant challenges in
reformingitsorganizational culturewhich historically hasbeen blamed for consistent
cost overruns, schedule dlips, and performance shortfalls in maor air traffic
modernization projects.

Two new organizationswithin the FAA — the Air Traffic Organization (ATO)
and the Joint Planning and Development Office (JPDO) — are viewed as key
elements of organizational reform that may be closely scrutinized by Congress and
administration policymakers to ensure that they effectively manage the
implementation of near term and long range capacity enhancement efforts. The key
challengesfor these organi zationsisto devel op and execute capacity expansion plans
that appropriately invest in airport infrastructure, air traffic system technology, and
operational procedures to keep pace with expected growth in demand for air travel
while maintaining or improving upon current levels of safety and efficiency.
Possible strategies for meeting these objectives include implementing free flight
concepts that will allow more autonomy and direct routing of aircraft to better
optimizeairspace utilization; safely reducing aircraft separation standardsto increase
capacity in crowded airspace; effectively implementing automation and decision
aiding technologies to improve airspace utilization and traffic flow; and expanding
and reconfiguring existing airport infrastructure. In addition, demand management
strategies, such as curtailing peak hour flights or implementing slots or quotas may
be examined as meansto align demand with available capacity at congested airports.
The FAA’sinvestment strategy for meeting these capacity needsis aso likely to be
of considerable interest in future years as significant funding challenges may arise
because of possible aviation trust fund shortages and a history of significant cost
overrunson major airspace modernization projects. [ Thisreport will not be updated.]
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Avoiding Gridlock in the Skies: Issues and
Options for Addressing Growth in Air Traffic

The demand for air travel over the next 15 years is expected to grow
significantly necessitating the expansion of the national airspace system. Passenger
boardings are expected to increase by almost 60% compared to pre-September 11,
2001 levels.* Systemwide, air traffic operations are expected to increase by about
15%, including a 30% growth in air transport and commercial operations. At the
nation’ s 35 busiest airports, total operations are expected to increase more than 34%
by 2020. To expand system capacity to meet this projected growth, the Department
of Transportation has unveiled an ambitious plan calling for athreefold increase in
systemwide capacity over the next 15to 20 years. However, at least inthe near-term,
planned capacity enhancement projects are expected to lag slightly behind projected
growth in aviation operations. Therefore, to meet future demand novel approaches
may be needed to expand system capacity while maintaining system efficiency and
safety.

Speaking before the Aero Club of Washington in January 2004, Secretary of
Transportation Norman Mineta unveiled his plan for the future of the national
airspace system and set the bar for expanding its capacity:

Unlesswe act now, our leadership [in aviation and aerospace] isin jeopardy, and
we could be facing gridlock in our national airspace. ...Therefore, | have
launched an initiative to galvanize America’s energies to design the Next
Generation Air Transportation System. A cleaner, quieter system based on 21*
century technology that will offer seamless security and added capacity torelieve
congestion and secure America’s place as a global leader in aviation’s second
century. ...\We will harness technology in away that triples the capacity of our
aviation system over the next 15 to 20 years.?

Experts have expressed concerns that, unless the FAA addresses the impact of
anticipated growth in air traffic, flight operations are likely to be constrained by
under-capacity in the national airspace system, especially at the nation’s busiest
airports. While clearly a significant increase in capacity is likely to be needed,
tripling system capacity — as Secretary Mineta’ s vision aspires to do — appearsto
be an extremely lofty goal to attain. Nonetheless, additional capacity is especialy
needed at severa of the nations busiest airports that are already operating at or

! Based on FAA Terminal Area Forecast (TAF) model. Pre-September 11, 2001
comparisons use 2000 data as the comparison basis.

2 Remarks for the Honorable Norman Y. Mineta, Secretary of Transportation. Securing
America’s Place as Global Leader in Aviation’s Second Century. Aero Club of
Washington, Washington, DC, January 27, 2004. U.S. Department of Transportation, Office
of Public Affairs.
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slightly above their theoretical capacity limits during peak travel times and in poor
weather scenarios.?

Infact, if capacity could be doubled over the next 20 years, these enhancements
will likely be sufficient to provide enough headroom to accommodate projected
growth in aviation operations for about the next 30 years. However, many remain
skeptical whether even this goal is achievable and worry that, unless significant
changes occur, the national airspace system is destined to be constrained by under-
capacity at the nation’ s busiest airports and an inability to expand the infrastructure
and effectively implement technol ogy and procedural changestoair traffic operations
to alleviate congestion and delay. These critics point to FAA’s historic faillures to
effectively manage major acquisition projects, large looming costs for air traffic
operationsand capacity enhancement projects, and possibleshortfalls intheaviation
trust fund as major hurdles standing in the way of progress to fully implement the
next generation air transportation system (NGATYS).

Severa challenges have been identified that may limit the FAA’s ability to
significantly increase the capacity of the national airspace system over the next 15to
20 years. Onesignificant challengeisovercoming FAA’ straditional organizational
culture that has, in the opinion of many, failed to effectively develop a
comprehensive national strategy for enhancing capacity and failed to effectively
manage major acquisition efforts designed to address capacity needs.* A second
factor isthat thereis arelatively high degree of uncertainty and risk associated with
many of the proposed programs designed to enhance capacity. While some of that
risk can be tied to FAA’s past performance in managing airspace modernization
projects, it should also be recognized that the complexity of the technology and the
national airspace system pose significant technical chall engesthat expose both short-
term and long-range plans for enhancing aviation capacity to considerable risk. A
third factor isthe potential lack of available capital to fund capacity-related projects
and programs. Possible revenue shortfallsin the airport and airways trust fund and
potential cuts to the FAA’s facilities and equipment account could significantly
impede progress toward enhancing capacity. |If these current funding challenges
persist, FAA islikely to face difficult decisions in prioritizing capacity enhancing
projects over the next several years.

This report examines. factors influencing the forecast growth and changing
characteristics of flight operations in the national airspace system; factors affecting
the ability to expand airport and airspace capacity to meet future demands; and the
impact of capacity constraints on flight operations and aviation safety. This report
also examines several possible strategiesto expand system capacity, many of which
are being implemented or evaluated by the FAA and Congress. These strategiesfall
into four broad categories: 1) airport expansion and infrastructure improvements; 2)
technology options to improve traffic flow and safely reduce aircraft separation; 3)

3 See Federal Aviation Administration. Airport Capacity Benchmark Report 2001.

4 See, especially, U.S. General Accounting Office. Air Traffic Control: FAA's
Modernization Efforts — Past, Present, and Future.” Statement of Gerald L. Dillingham,
Director, Physical Infrastructure I ssues Before the Subcommittee on Aviation, Committee
on Transportation and Infrastructure, House of Representatives, October 30, 2003.
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strategic plans and tactical tools to improve traffic flow and respond to delay-
inducing events; and 4) market based solutionsto alter the demand characteristics of
flight operations at busy airports and in congested airspace. Finally, this report
examinesthefiscal needsand funding chall enges associated with implementing both
near-term and long-term programs to improve aviation system capacity.

Factors Affecting Growth in Air Traffic Operations

Severa factorsare expected to affect thegrowthinair traffic operationsover the
next severa years. Behind all of these factors is the country’s overall economic
growth. Another key underlying factor isthe growth in U.S. population, and more
importantly, the population shift into major metropolitan areas and corresponding
economic growth in these areas. Additional factors include the increased use of
smaller commuter jets, more point-to-point routesfor airline service, and significant
growth in business jet operations. The net result of these factors is a forecast
averageannual growthrate of about 4.4%inairbornehoursfor airlines(includingall-
cargo carriers), commuter operators, and business jets. These operations will most
significantly impact the busiest commercia and general aviation reliever airportsin
the United States, airspacein major metropolitan areas, and certain busy high altitude
corridors.

Impact of Overall Economic Growth on Aviation

Future demand for aviation islikely to closely track projected growth in gross
domestic product (GDP). In fact, projected GDP growth is the main factor
consideredin FAA’ sforecast assumptionsfor aviation demand over thenext 10 years
and has historically been an excellent long-term predictor of growth in the aviation
industry. Analysis of historic data from 1976 to 2003 indicate that the correlation
between GDP and passenger boardingsis0.97, and the correl ation between GDP and
the total number of air carrier, air taxi, and other commercia operations is 0.94.°
Over the past few years, however, this has not been the case. The response to the
September 11, 2001 terrorist attacks, adeclinein air travel during the initial phase
of the U.S. war with Irag, and impact from the 2003 severe acute respiratory
syndrome (SARS) outbreak haveall beenidentified as contributorsto the significant
decline in aviation operations over the past four years that could not have been
foreseen. In fact, when the years between 2001 and 2003 are removed from the
analysis, the correlation between GDP and passenger boardings risesto amost 0.99
and the correlation between GDP and commercial operationsisamost 0.97. Asthe
aviation industry recovers from these unprecedented events, passenger demand and
operations are expected to resumeatrack of growth that closely parallelstheforecast
risein GDP barring any unforeseen eventsthat could significantly alter thisprojected
growth pattern.

® CRS cdculations of correlation between OMB historical dataof GDP and FAA terminal
areaforecast (TAF) historical dataof systemwideenplanementsand operations. Correlation
values measure how closely related two variable are and range between -1 and +1. Since
the correlations between GDP and passenger boardings and GDP and flight operations are
closeto 1, thesevariablesare considered to be closely related. However, thisdoesnot imply
that there is any causal relationship between these variables.
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Whilethe FAA expectsthat other economic factors, such asthe consumer price
index (CPIl) and fuel costs, will have a negligible impact on forecast growth in
aviation operations over the next 10 years, anticipated changes in the shape of the
aviation industry may raise the significance of these factors in predicting future
demand for aviation operations. For example, rising fuel costs to the aviation
industry could drive up airlineticket pricesthus slowing demand for air travel. Such
factors are likely to become more important considerations as the aviation industry
shiftstoward aconsumer base consisting of moreleisuretravel erswhose purchasing
patterns tend to be more cost sensitive. Competition among low-cost carriersin a
market of cost conscious consumerswith ready accessto ticket pricing dataover the
internet is likely to keep airline prices relatively low and demand high. The
emergence of other aviation options for business consumers, such as fractional
ownership programs for business jets and lower cost mini-jets, may result in further
shift the demand characteristics for airline travel and alter the composition of
operations in the national airspace system.

Population Growth in Metropolitan Areas

Since the end of World War Il, magor metropolitan areas have grown
significantly (see Figure 1). By 2000, more than 80% of U.S. residents were living
in metropolitan areas. Fifty of these metropolitan areas had populations greater than
1 million people and these areas were home to 57% of the total U.S. population.®

Theresultingimpact of theincreasing popul ation concentration in metropolitan
areason aviation isreflected by a high density of air traffic operations and concerns
over capacity at a relatively small number of commercial and general aviation
reliever airports located within these major metropolitan areas. In fact, out of more
than 400 airports with commercial service in the United States, the FAA currently
identifies only 35 commercial airportsin its near-term strategic plan for enhancing
the capacity of the national airspace system— theoperational evolution plan (OEP).’
All of the airports listed in the OEP are located in major metropolitan regions with
morethan one and one-half million inhabitants. These 35 airports, referred to asthe
OEP-35 airports, handled 57% of all commercial operations at towered airports
between FY 1999 and FY 2002.

While capacity constraints, delays, and environmental considerationsarelikely
to be the most significant issues for these large metropolitan airports, the continued
availability and adequacy of serviceislikely to be achallenge for airports outside of
these major popul ation centers, many of which haveaready lost air serviceasaresult
of airline industry cutbacks.® In other words, while major metropolitan areas are
likely to face challenges in meeting aviation capacity needs, airportsin small cities

® Frank Hobbs and Nicole Stoops. Demographic Trends in the 20" Century: Census 2000
Foecial Reports. U.S. Department of Commerce, U.S. Census Bureau, CENSR-4,
November 2002.

" Federal Aviation Administration. Operational Evolution Plan (Version 6.0), 2004-2014.

8 Michael Allen. Crisisin Small Community Air Service. BACK Aviation Solutions: New
Haven, CT.
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may face difficulties in maintaining adequate air service. Thus, aviation capacity is
largely a geographicaly specific issue affecting service to and from major
metropolitan commercial and general aviation reliever airports and the flight
corridors interconnecting these major population centers.

Figure 1. Population Growth in Metropolitan Areas Since 1950
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Besides population growth, high income growth in a metropolitan region may
increase demand for both airline travel and business aviation. Recognizing the
influence of both population and income growth in major metropolitan areas on air
traffic demand characteristics, the FAA and the MITRE Corporation’s Center for
Advanced Aviation System Devel opment (CASSD) recently rel eased adetail ed study
of aviation capacity needs over the next 15 years.’

The study identified five airports across the country where additional capacity
is aready needed: Hartsfield-Jackson Atlanta International (ATL), Newark Liberty
International (EWR), New York LaGuardia (LGA), Chicago O’'Hare (ORD) and
Philadelphia International (PHL). Atlanta, Georgia was identified as the one
metropolitan area already in need of additional capacity because it lacks a second
commercial airport to offload some of the ATL traffic. However, the study found
that the completion of a fifth runway at ATL should meet Atlanta's additional
capacity needs, at least until 2020.

The study concluded that by 2013, 15 airports will need additional capacity
improvements, assuming planned enhancements at airports are completed before
then. All three mgjor airportsin the New Y ork metropolitan area (EWR, LGA, and
Kennedy International (JFK)) made the list as did three airports in the Los Angeles

° Federal Aviation Administration and The MITRE Corporation. Capacity Needs in the
National Airspace System: An Analysis of Airport and Metropolitan Area Demand and
Operational Capacity in the Future. June 2004.
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area. If planned improvements don't occur, the total number of airports needing
additional capacity may rise as high as 26.

According to the study, by 2020, the number of airports needing additional
capacity will grow to 18 assuming planned enhancements stay on track before then.
An additional 23 airports were identified as potentially needing additional capacity
by 2020 if planned improvements are delayed or cancelled. For some metropolitan
areas, the outlook is not particularly promising. In Los Angeles, for example, if
planned enhancements don’t occur, additional capacity will be needed at all major
commercial airports and two key reliever airports. Even with the planned
enhancements in place, the Los Angeles metropolitan area will face significant
capacity constraintsin the next 10 to 15 years.

Whilemajor metropolitan areaslikeLosAngelesand New Y ork facesignificant
challengesto meet aviation capacity needs over the next 15 years, capacity needsare
not limited to the largest metropolitan areas and the current busiest airports. For
example, the study found that the fast-growing metropolitan areas of Austin and San
Antonio, Texas, and Tucson, Arizona, while not included in the OEP-35, are
anticipated to have a significant need for additional capacity over the next 15 years
spurred by large economic growth. In sum, the capacity needs study identifies
significant challenges ahead for meeting aviation capacity demand in large and fast-
growing metropolitan areas.

Increased Use of Smaller Jets

Besides population growth in metropolitan areas, the shift toward using more
smaller jetsin schedul ed service and expansion of the businessjet market isexpected
to increase the operational load of the national airspace system.

Many are anticipating the arrival of Airbus A-380, the world's largest
commercial airliner, whichisexpected to enter servicein 2006. However, the A-380
istargeted at long-rangeinternational operationsand isexpected to haveanegligible
impact on ai rspace capacity considerationsdomestically, especially sinceno domestic
passenger airline has placed an order for even one of these airplanesto date. Infact,
the projected trend in the domestic U.S. market isactually toward smaller jets rather
than larger jets both in the airline industry and also in charter and general aviation
operations. The net effect of large anticipated growth in the market and utilization
of these smaller aircraft is an expected increase in traffic at both commercial and
general aviation reliever airports.

Regional Jets. Regiona and commuter airlines have been, and continue to
convert their fleets from turboprop aircraft to faster regional jets that appea to
consumer demand for jet service. Regiona jet manufacturers, chiefly Canadian
maker Bombardier and Brazilian manufacturer Embraer, continue to produce large
numbers of aircraft for the 50 to 90 seat regiona market and are now developing
larger aircraft that will seat up to 120 passengersto competewith theBoeing 717 and
Airbus A319. FAA dataindicate that the number of regional jets flown by regional
and commuter carriers has increased by about 550% since 1998. The growth in
regional jetsisexpected to continue, but at areduced rate: the number of regional jets
is expected to double compared to current fleet size by 2015. This increase in
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regional jetswill only be slightly offset by a modest decline in the use of turboprop
aircraft. Overal a net increase in regional and commuter fleet size of 50% over
current levelsisforecast (see Figure 2).

Figure 2. Fleet Composition for Regional and Commuter Operators
(Passenger Aircraft > 30 Passenger Seats)

10000

s000

Fiest Size

i wn i
1983 2001 2003 2005 2007 2009 2011 2013 2014

Fiscal Wear
@ Turbojet @ Mon-Jet

Source: FAA Aerospace Forecasts FY 2005-2016.

Whilethe size of the overall regional and commuter fleet (including turboprop
and turbojet aircraft) is anticipated to increase by 50% over the next 10 years, the
utilization of theseaircraft isexpected toincrease by 60% over that sametimeperiod,
indicating anincreased reliance onthesesmaller airplanes. Likefleet size, utilization
of commuter and regional jetsisexpected to increase morethan twofold by 2015 (see
Figure 3).

However, skeptical industry experts have questioned these optimistic growth
projections for regional jets. These analysts point out that — along highly
competitive routes with competition from low-cost carriers — operating small jets
is more costly than operating larger jets simply because there are fewer revenue-
generating seats to offset the fixed unit operating costs. They reason that, if cost,
schedule, and other factorsarerelatively equal, consumerswould rather travel onthe
larger jets anyway. Skeptical analysts also caution that airlines have over-bought
regional jetsin the 50 passenger seat sizerange, and there may soon beaglut of these
50-seat aircraft on the used aircraft market.'

Regional jets play a critical role in serving smaller markets. Their future,
therefore, dependsto alarge extent on airlines finding waysto make a profit serving
thesemarkets. Sincetheregional jetshavehistorically been run by network affiliates

19 Eric Torbenson. “Smaller jetslift profits, but have airlines overindulged?’ The Dallas
Morning News, June 5, 2004.
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of major legacy air carriers, many of whom are now financially troubled, the once
certain prospects of continued growth intheregional jet market reflected inthe FAA
forecastsisnow much moredoubtful. What thereisgreater certainty about, however,
istheforecast growth in passenger volumethat isdriving thesetrends. How regional
jets fit into the airlines strategic plans to meet this demand is much less certain.
Perhaps they will grow as forecast, or perhaps they will be replaced by large
passenger jetsin many markets. If regional jet operations do grow as forecast, they
are likely to have a very large impact on system capacity, especially at busy hub
airports.

Figure 3. Fleet Utilization for Regional and Commuter Operators
(Passenger Aircraft)
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Business Jets and Mini-Jets. While negligible growth is expected in
operations of piston-engine and turboprop aircraft used for general aviation and air
taxi operations over the next 10 years, significant growth in business jets and very
small jet aircraft, referred to by many as mini-jets, is anticipated by some. Whether
thistrend playsout as someanticipatewill largely depend on the overall health of the
U.S. economy asthe business jet marketplace has historically been very sensitive to
economic conditions. From an air traffic management standpoint, this projected
trend will likely have alarge impact. These operationswill likely place significant
demands on high altitude airspace, congested airspace around major metropolitan
areas, and particularly at general aviation reliever airports and those commercial
airports that have a fair amount of genera aviation operations in addition to
commercial traffic.

Two specific trends are likely to spur continued growth in the business jet
market. Thesetrendsarethe proliferation of fractional ownership programsand the
introduction of relatively low cost mini-jets. Both of these trends are viewed as
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opening up the aviation marketplace to many customers who previously viewed
aircraft ownership ascost prohibitive. Theincreasedflexibility intrip scheduling and
availableairportsthat businessjets can operatein and out of, coupled with the ability
to avoid many of the hassles of airlinetravel, such as parking, ticketing, and security
screening, is likely to prompt business travelers and corporations to consider
fractional ownership programs and mini-jets as alternatives to airline travel.

Fractional Ownership. One specific source of the large growth in business
jet operations isthe exponential growth in fractionally owned aircraft. In fractional
ownership arrangements, corporations or individuals purchase an interest in aslittle
as 1/16th of an airplane (or 1/32nd of a helicopter) and typically pay afixed fee for
operationsand maintenance. Largefractiona ownership management companieslike
NetJets and Bombardier Flexjet provide fractional owners with access to all
comparable and smaller sized aircraft in their fleet thus providing owners with on-
demand access to a entire fleet of business jets at a small fraction of the typical
purchase and operating cost of just one airplane. In essence, this arrangement
providesthe fractional owner with afixed number of hours of flight time usageina
jet of a particular size each year. More recent innovative approaches, such as the
Marquis Jet Card program offered by NetJets, allow businesses and individuals to
purchase flight timein 25-hour increments, thus providing access to business jets at
an even lower cost than buying into a fractional ownership program.

Fractional ownership programs and charter flight-time purchase programs like
the Marquis Jet Card are likely to attract a significant number of corporations and
individuals to business aircraft operations who would have otherwise viewed the
costs of owning and operating business aircraft to be prohibitive. The fractional
ownership concept — althoughfirstintroduced inthemid 1980s— wasstill virtually
unheard of 10 years ago. However, over the past 10 years, fractional ownership
programs have seen exponential growth (see Figure 4). In the last four years,
fractional ownership hasgrown by 62%. Thistrend isexpected to continue. Experts
believe that only a small amount of the potential for fractional ownership has been
developed so far, and forecasts estimate that the number of fractional shares will
reach 7,000 and the total number of fractional aircraft will be about 1,200 by 2007.
Fractional ownership isexpected to account for about 100 aircraft deliveries per year
through 2012. By then, fractional aircraft are expected to comprise almost 1/4th of
the business aircraft market.™*

11 National Business Aircraft Association. NBAA Business Aviation Factbook 2004.
Washington, DC.
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Figure 4. Fractional Ownership of Aircraft

7000

6000

5000

4000

3000

Fractional Shares

2000

1000

3 5 26 51 57 71 84 11015828°

1986 1988 1990 1992 1994 1996 1998 2000 2002
Year

Sour ce; National Business Aircraft Association. NBAA Business Aviation Factbook
2004.

Very Light Jets. Another trend that islikely to attract new customersto the
businessjet marketplacein the near futureisthe anticipated entry of several low-cost
very light jets (VLJs), with typical seating configurations for 5-6 passengers. The
VLJscurrently under development will have cruiseairspeed capabilitiesof about 400
miles per hour and will fly along high altitude routes (above 18,000 feet) along with
airliners and larger businessjets. First generation mini-jets such as the Eclipse 500
jet and Adam Aircraft A700 Adamijet are expected to enter full scale production in
2007 and will sell inthe $1-1.5 million price range. Not to be outdone by these new
entrants, established business jet manufacturers like Cessna and Raytheon-
Beechcraft, are now offering small entry-level jets aswell.

These aircraft may not be limited to just private or business use. For example,
Donald Burr, founder of People Express, and Robert Crandall, a former CEO of
American Airlines, have teamed to form a startup air taxi corporation and placed a
75 aircraft order for the A700 AdamJet.** The mini-jet concept istoo new to foresee
whether they will attract asizablemarket for air taxi operations. Historically, air taxi
operationsusing small aircraft have met with only limited success anywhere besides
Alaska, Hawaii, and in somewestern states because of consumer reluctanceto fly on
small airplanes. The ultimate success of ventures such asthesewill likely depend on

12 Adam Aircraft Industries, Inc. Adam Aircraft Announces$150 Million Order For ItsNew
Breed Of Personal Jets. Press Release. Englewood, CO, May 24, 2004.
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the ability to establish awell proven safety record for these small jets. Successis
alsolikely to depend heavily on identifying and exploiting niche marketswhere such
service can provide a cost effective alternative to other modes of transportation.

Whiletheoverall impact of newly introduced and forthcoming mini-jetsremains
largely unknown, the market for mini-jets, particularly from fractional ownership
programs and private owners appears promising for manufacturers. With so many
companies vying for a stake in the mini-jet market, clearly there are great
expectations of high demand for these airplanes.

The net effect of these trends — the proliferation of mini-jets and fractionally
owned businessjets— will likely beasignificant increasein general aviation and air
taxi jet operations. Thisisimportant becausethese operations, unliketypical general
aviation operations using smaller piston-engine airplanes, will impact high altitude
airspace and airspace around major metropolitan areasto amuch greater extent. By
2015, thefleet sizefor general aviation and air taxi jetsis expected to double and the
total usage of these aircraft, expressed in terms of hours flown, is expected to
increase by 80% (see Figure 5). Thisgrowth is significant because general aviation
and air taxi operations — a sector that is not nearly asvisible asthe airlinesto most
observers— isexpected to maintain about 20% of the share of thoseflight operations
that impact congested airspace.

Figure 5. Historic Data and Forecast Growth for General Aviation
and Air Taxi Turbojet Operations
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Low-Cost Carriers

Another trend that is aready shaping growth in aviation operations is the
increasing prevalence of low-cost passenger air carriers. Low-cost carriersisaterm
used to refer to airlineswhose business modelsgenerally involve simplified pricing
schemes and service along mostly point-to-point routes. ExamplesincludeAirTran,
Spirit, Frontier, Independence Air, Southwest, and JetBlue. By comparison, legacy
carriers, the other segment of the airline industry, employ business models that
consists primarily of hub and spoke systems where smaller markets are linked to a
carrier’s network through large hub airports such as Atlanta, Chicago, Dallas-Fort
Worth, Minneapolis-St. Paul, Detroit, Denver, Charlotte, and so on.

In arecent study comparing low-cost airlinesto legacy carriers, the GAO found
that, despite major effortsto cut expenses, legacy airlines have been unsuccessful in
sufficiently reducing costs to be competitive with low cost carriers.™® Unit costs, a
key determinant of profitability in competitive markets, are significantly lower at
low-cost airlines largely due to lower labor and asset-related costs. Consequently,
several low cost carriers have been able to maintain profitability in the weak post-
September 11, 2001 market for air travel whereas legacy carriers have collectively
lost billions of dollars. In response to the growth of low-cost carriers, several major
carriers have launched spinoff operationsthat mimic the business model of low-cost
carriers. Examplesinclude Delta s Song and United Airline’'s Ted.

Presently, with four legacy airlines in bankruptcy and escalating fuel prices,
low-cost business models and practices have been adopted by many as a means of
controlling costs. However, adopting alow-cost carrier model is not by any means
aguarantee of success asdemonstrated by the recent demise of Independence Air—
aformer regional partner of United Airlines that struggled in its short history as a
low-cost competitor and closed its doorsin early January 2006. Also, while United
isforging ahead with its subsidiary, Ted, as part of Delta' s restructuring, the Song
brand is being eliminated, and Song airplanes are being reintegrated with Delta's
mainlinefleet. Over the past five years, the industry has been very dynamic, which
likely created some oversupply of flights in the market placing additional strain on
capacity. Many industry experts believe that this situation is unsustainable and that
ultimately a marketplace with fewer carriers and higher load factors (filled seats on
flights) will prevail. A sharp increase in fuel prices during 2005 has prompted
airlinesto restructure schedules to increase | oad factors as much as possible. While
such factors may reduce congestion somewhat in the short term, this may be offset
by the low-cost carrier model which relies more heavily on point-to-point service.
Thismay result in anincreased concentration of flights on very specific routes, such
as between Northeast cities and Florida destinations, as compared to the hub-and-
spoke model used by legacy carriers which, on the other hand, tends to concentrate
operations at specific hub airports like Atlanta and Denver.

13 United States General Accounting Office. Commercial Aviation: Despite Industry
Turmoil, Low-Cost Airlines Are Growing and Profitable. Statement of JayEtta Z. Hecker,
Director, Physical Infrastructure — Testimony Before the Subcommittee on Aviation,
Committeeon Transportation and I nfrastructure, House of Representatives. GAO-04-837T,
June 3, 2004.
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Increased Point-to-Point Service

The hub and spoke system offers extensiveflexibility in routing and centralizes
operations in a manner that can limit the impact of maintenance and operations-
related delays and cancellations at airlines hub facilities. However, the hub and
spoke system is susceptible to weather-related delays and cancellations due to
thunderstorms, heavy snow, or other extreme weather conditions at hub locations.
On the other hand, point-to-point service— favored by many of thelow-cost carriers
— isless susceptible to having weather-rel ated delays impact large portions of their
operations. However, thistype of operation is more susceptible to maintenance- or
operations-related del ays because their network is more decentralized and therefore
the availability of maintenance and operations support is more limited.

There is little doubt that, in order to survive, airlines will increasingly adopt
low-cost strategiesto control costsand maintain or achieveprofitability. What isless
certainis: towhat degreewill low cost airline operations continueto rely on point-to-
point operations, and if and to what extent will growinglow-cost carriersevolvetheir
operations into a hub-and-spoke model? Given that there are advantages and
disadvantages to both operational models, hybrid models that incorporate best
business practices of each are likely to emerge.

To some degree legacy carriers are already implementing hybrid operational
model sasameansto reduce costs. For example, American Airlines hasimplemented
what they call arolling-hub or ahub de-peaking strategy, in which they have reduced
the number of connecting flights through their main hubs such as Dallas-Forth
Worth, TX (DFW). The strategy results in longer waits for connecting flights on
average. While this strategy reduces operating costs by reducing the number of
flights, because of the longer layovers it may be less appealing to consumers,
especialy in markets where alternative point-to-point serviceis available from low-
cost carriers. While such a model may have the effect of reducing congestion at
hubs, its long term system-wide impact on capacity will largely be determined by
consumer demand characteristics which may favor point-to-point service in some
cases, particularly along busy, competitive routes.

The ability to address national airspace system capacity needsto alarge extent
hinges on the ability of policymakersto foresee how these market-based trends will
affect airline business practices in the future. In this evolving marketplace for
aviation services, policymakers may need better tools for modeling and predicting
market factors and examining the effects of capacity enhancement efforts in the
larger context of changing demand characteristics on the aviation system. Nowhere
is this more true than in predicting future traffic at major hubs, especially since a
large proportion of these hub operations are tied to specific business practices of
financially troubled air carriers.

The Future of Hubs

Aslow cost carrierscontinueto compete by offering more poi nt-to-point service
in selected markets and legacy carriers follow suit, experts have raised questions
about thefuture prospectsfor some of the nation’ sbusiest hub airports. For example,
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U.S. Airwayssignificantly scaled back flight operationsfromitsPittsburgh (PIT) hub
to cut costs.* Since PIT does not have a high volume of origination and destination
passengers despite having a metropolitan area population of more than 2 million, it
is unlikely that a competitor will pick up the slack. In the current economic
environment, where legacy carriers operating hub-and-spoke networks continue to
seek cost cutting measures, the outlook for just about any secondary hubisuncertain.
For US Airways, who also operates hubs in Charlotte, North Carolina (CLT) and
Philadelphia (PHL), PIT is seen as having very little strategic importance in its
current restructuring plan and is not considered an attractive location for any other
carrier to fill in the gaps |eft as US Airways scales back operations.’

For other secondary hubs, like Delta Airline' s Salt Lake City (SLC) operation
and Delta Connection’ s Cincinnati/Northern Kentucky (CVG) facility, the futureis
also uncertain. Prior to Delta’s bankruptcy filing, traffic at SLC continued to lag
behind other Delta hubs and Delta moved to reduce mainline flights there and
increase the presence of its regional partner’s Delta Connection flights. Whether
large legacy carriers will be able to maintain and grow their multi-hub networks
remains questionable, and in the short-term, more consolidation of hub operations
may occur. What may also occur, with the shift toward moreregional jet operations,
is the expansion of regional jet hubs like Delta Connection’s Cincinnati/Northern
Kentucky (CVG) facility. Regional hubs, where regional partners can link to
mainline flights, appeared to be a major focus of Delta’ s restructuring efforts prior
to entering bankruptcy, although since filing for bankruptcy Delta has scaled back
flights at CVG by amost 25%. Despite this change of course, other airlines may
shift toward moreregional jet operationsand manufacturers remain optimistic about
the utilization of larger regional jets in the 70-100 seat range as compared to
declining utilization for 50-seat models. Northwest Airlines, also restructuring under
bankruptcy protections, recently announced plans to launch a new low-cost
subsidiary, tentatively named NewCo, in 2007 that will operate these larger regional
jets.™® If and how thisrestructuring will impact operationsat Northwest’ shubsin the
long term remains unclear.

Knowing where future hubs operations will be concentrated is obviously of
particular interest for understanding future capacity needs. However, besides the
major hubs and major population centers, where continued high volumes of
operations are likely, the long-range outlook for specific large airports may be hard
to predict. For example, Saint Louis-Lambert Field (STL) lost its status asamajor
hub when American Airlinesbought TWA. Asaresult, airline operationsthere have
dropped by 60% there over the past four years. However, STL’s geographically
central location and existing hub infrastructure could make it an attractive hub
location in the future for regional operations or perhaps an expanding low-cost
carrier. While the location of possible future hubsis difficult to foresee, the impact
of certain distributions of operations on the national airspace system can be modeled

14 Steve Lott. “US Air May Cut One-Third of PIT Departures In November.” Aviation
Daily, July 21, 2004.

5% Are Hubs An Endangered Species?’ Airline Business Report, 22(3), January 19, 2004.
16 “Northwest To Launch Low-Cost Carrier In‘07.” Brandweek, January 9, 2006.
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and simulated so that decision-makers and airspace planners can be better poised to
address different growth patterns in aviation operations as they unfold.

The Net Effect on Capacity Straining Operations

The aforementioned trends are expected to contribute to increased flight
operations in capacity constrained areas of the national airspace system. Thetypes
of flight operations considered most likely to be limited by capacity constraints
include operations: in high atitude airspace (airspace above 18,000 feet referred to
as Class A airgpace); in congested airspace around major metropolitan areas (Class
B and some Class C airspace); and at busy commercia airports and genera aviation
reliever airports in major metropolitan areas. Flight operations of 1) airliners, 2)
commuter and regional operators, and 3) general aviation turbine-powered aircraft
are considered most likely to impact capacity constrained airports and airspace.
Overall airborne hoursinthesethree categoriesof operationsare expected toincrease
by 44% over the next 10 years (see Figure 6). The largest percentage growth in
airborne hours is expected to be in jet-powered general aviation aircraft (95%),
followed distantly by large air carriers flying both passenger and cargo operations
(39%). The expected growth in airborne hours among regional and commuter
aircraft will not be quite as large, but will nonetheless be significant (34%). Large
carrier operations, which currently represent 64% of total airbornehoursamongthese
three categories, will grow more slowly than general aviation jet and commuter and
regional operations. By 2015, large carrier operations are expected to still make up
61% of these capacity straining operations, only three percent less than the current
level. Nonetheless, the composition of flight operations 10 yearsfrom now could be
quite different than today with smaller jets, and particularly general aviation
turbojets, accounting for alarger percentage of the mix.

Figure 6. Historic Data and Forecast Growth in
Airborne Hours
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Factors Affecting Airport and Airspace Capacity

Based on FA A forecasts and capacity growth assumptions, the projected growth
in aviation operations is likely to outpace projected capacity expansion for the
foreseeable future at major metropolitan airports, in crowded terminal airspace
around major metropolitan regions, and along certain high atitude corridors.
According to the latest version of the FAA’s Operational Evolution Plan (OEP),
while system-wide capacity has increased about 6.5% over the past four years, it is
expected to increase by only 27% by 2013 compared to the effective capacity in
2000. While this reduction in projected capacity enhancement may simply be a
reflection of different forecasting methods or assumptions or a reflection that
capacity enhancements in the previous plan were realized sooner than expected, it
could also be a preliminary indicator of afuture slowing trend in capacity growth.
There is a potential concern that beyond the 10-year time frame examined in the
OEP, there may be a diminishing margina gain in capacity over time. In other
words, unless new approaches are applied to the problem of aviation capacity as part
of along term strategy, it may become more and more difficult to enhance system-
wide capacity using methods applied in the OEP beyond this time frame. Several
factors including available capacity at major airports, current airspace design, air
traffic controller staffing, and the FAA’ sorganizational culture could provideunique
challenges to enhancing the capacity of the aviation system to meet the growth in
demand for aircraft operations.

Available Capacity at Major Airports

To assess available capacity at the nations busiest airports, the FAA conducted
capacity benchmark studies in 2001 and 2004, detailing the available capacity at
theseairports and comparing thisavail able capacity to actual trafficlevels.” In2001,
the FAA released its initia capacity benchmark report detailing the maximum
number of hourly flights that can be accommodated at the nation’s 31 busiest
airports.”® This study defined the envelope of aircraft arrival and departure rates at
these airports under optimum, good weather, conditions and under reduced rate
conditions when visibility requires radar separation standards and procedures to be
implemented. The study found that many of the busiest airports, including the eight
most del ayed airports, operated closetotheir available capacity level sand sometimes
exceeded these levels during peak hours, especially when these peak periods
coincided with poor weather conditions. Capacity loss due to weather can be quite
significant, but varies significantly from airport to airport depending on differences
in runway configurations and foul weather procedures. Airports such as Cincinnati
(CVG) and Minneapolis-St. Paul (MSP) have a minimal capacity loss during bad

' Federal Aviation Administration. Airport Capacity Benchmark Report 2001; Federal
Aviation Administrationand TheMITRE Corporation. Airport Capacity Benchmark Report
2004. September 2004.

8 |n earlier versions of FAA’s OEP, only 31 airports were listed. Thelist of OEP airports
has now grown to 35.
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weather, whereas some airports, like STL and San Francisco (SFO), may lose as
much as 40 percent of their available capacity when visibility drops.

The revised benchmark study released in September 2004, modified the
methodology dightly to examine capacity under three different weather scenarios:
optimum, marginal, and low visibility — instrument flight rules (IFR). The study
was expanded to include the four airports added to the list of major airportsin the
operational evolution plan (OEP) and now provides benchmarks for all OEP-35
airports.

The 2001 benchmark study examined forward-looking projections of capacity
enhancement by 2010 assuming planned runways and new technologieswould bein
place by that time while the 2004 benchmark study projected future benchmarksfor
the OEP-35 airports in 2013 under the same assumptions that planned capacity
enhancement work was completed by that time. While the 2001 study found that
many capacity enhancement projects, such as new runways and new technologies,
were planned or underway, the cumulative capacity enhancement of these projects
often fell short of keeping up with projected growth in demand. In fact, at each of
the top six airports in terms of delays, projected growth was expected to outpace
planned capacity enhancements, on average, by over 9% percent in good weather and
by more than 10% during reduced visibility operations. Among the 8 airports
identified in the study as experiencing significant passenger delays, growth in
demand through 2010 was expected to average 14.8%, while runways and
technol ogies were expected to increase capacity, on average, by only 8.6% in good
weather and 7.7% during reduced visibility operations over this time period.® Not
surprisingly, the benchmark study concluded that the top six most delayed airports
plus Los Angeles International Airport (LAX) — ranked 12" overall in passenger
delaysat thetime of the study — would continue to experience significant passenger
delaysthrough 2010. The 2004 benchmark study did not provide growth projections
to make similar comparisons. However, based on the fact that the 2004 benchmark
projections of capacity enhancement achievable by 2013 are comparable to those
projected for 2010 in the 2001 benchmark, the expectation isthat growth in aviation
operations will continue to outpace system-wide capacity expansion.

Other trendsobserved inthe 2001 benchmark study further indicatethat, despite
ongoing and planned expansion projects, many airports will be unable to keep up
with projected growth in demand. For example, Orlando International Airport
(MCO), themost popular domestic leisuretravel destination, isexpanding to address
an anticipated growth in demand of 42 percent by 2010 compared to 2000 levels.
However, the combined impact of both a new fourth runway, now in operation, and
air traffic technologiesis expected to enhance capacity by only 28% in good weather
and 38% in poor weather. While this expansion is significant, it is not expected to
keep pace with projected growth. While MCO isexpected to seethelargest increase
in demand through 2010 of the 31 airportsstudied, several other airportsare expected
to be unable to increase capacity to meet their anticipated demand growth as well.

19 CRS calculations based on projections for each of the airports provided in: Department
of Transportation, Federal Aviation Administration. Airport Capacity Benchmark Report
2001.
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Of the 31 airports studied in the 2001 benchmark, only 6 are anticipated to grow
their capacity at levels sufficient to clearly outpace projected growth in demand
through 2010. One of those airports is the Atlanta Hartsfield-Jackson International
Airport (ATL), where the addition of afifth runway — expected to be completed in
June 2006 — coupled with enhanced air traffic technologies and procedures is
expected to increase capacity by 37% in good weather and 34% inrestricted visibility
by 2010. By comparison, projected growth at ATL during this period is expected to
increase by 28%. Consequently, the study concludes that these actions are likely to
alleviate delays.

For the past three years, the downturn in demand for aviation since September
11, 2001, has alleviated some of the need to implement this technology in the near
term. However, anticipated future growth is likely to prompt the need for
implementing these types of capacity-enhancing capabilities. The 2001 benchmark
study concluded that new runways, which were planned at 14 of the 31 airports
examined, can providethemost significant increases. Forecast increasesontheorder
of 30 to 60 percent appear achievable at most airports from the addition of new
runways. For some airports, that already have high capacity layouts like Denver
(DEN), an additional runway provides a much smaller gain in capacity. And in
some cases, new runways do not appear to be the solution to increasing capacity at
all. Specifically, the 2004 benchmark pointsto Boston’ sLogan International Airport
(BOS) asalocation that will not be ableto expand capacity by adding anew runway.
The new runway at BOS, expected to open in 2006, is anticipated to have no impact
whatsoever onincreasing capacity. However, thenew runway isexpected to mitigate
delays during poor weather assuming ground infrastructure and environmental
constraints support the operationa plansfor this runway.

Despite some exceptions like Boston, building new runwaysis seen as having
the largest system-wide impact on expanding capacity. In addition, technology
enhancements are seen as providing additional capacity gainsin the range of 3% to
8%, and procedural enhancementscould provideanother 5%to 10%gaininavailable
capacity at airports. Whiletechnology and procedural solutionswill play asmall but
important part of expanding capacity at airports, they arelikely to play amore central
role in expanding the capacity of en route and terminal airspace.

Airspace Design

The national airspace system has evolved over the years into its present day
form consisting of aweb of routes interconnected by ground based navigational aids
called very high frequency omnidirectional range (VOR) stations. These routes, or
airways, are often likened to highways in the sky. Along these airways, instead of
using lanes, opposite direction traffic is separated by altitudes. However, restricting
airplanes to airways does not make use of al available airspace. This can create
congestion on the airways which is compounded by large vertical separation
requirements implemented to keep aircraft at safe distances that were established
decades ago to allow for errorsin altitude equipment and altitude deviation by pilots
that today can be effectively controlled by more precise instrumentation and cockpit
automation to detect and prevent unintended altitude deviations. Also, following
alrways sometimes requires zig-zagging between points along the airway rather than
proceeding directly to thedestination airport. While, these maneuversonly add afew
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extraminutesto atypical flight, the additional fuel burn can be very significant for
anairlineor aircraft operator. Therefore, flying the most direct routes between origin
and destination can be beneficial for air traffic management as well as operational
efficiency. FAA is currently laying the regulatory and operationa frameworks for
such operations — referred to by many as free flight — based on precision satellite
navigation capabilities using the Globa Positioning System (GPS) augmented by
ground-based signals to better pinpoint an aircraft’s position in space.

Besideslimitationsimposed by the current airway system, high altitudeairspace
is aso limited by the number of available altitudes, or flight levels (FLs), that
airplanes can travel on. Opposite direction traffic has historically been separated by
2,000 foot altitude spacing above 18,000 feet to ensure adequate separation in cases
of instrument or pilot error. However, with improved altitude measurement and
monitoring capabilities, the FAA isphasing-in the use of 1,000 foot altitude spacing.
Thisreduction in atitude spacing down to 1,000 feet, referred to as reduced vertical
separation minimumsor RV SM, hasvirtually the same effect asdoubling the number
of lanes on an interstate highway. RVSM is initially being implemented between
29,000 feet and 41,000 feet (FL290 to FL410). It has aready been implemented
between these altitudes on ocean-crossing flights, and will be implemented in
domestic airspace by January 2005. Airplanes must meet special equipment
requirementsto operate at these atitudes. RV SM will likely be expanded to include
all high atitude airspace (above 18,000 feet, specifically, FL180 to FL600) in the
future.

In order to manage and control the flow of high atitude traffic, airspace is
broken up into regions, or centers, which are further subdivided into sectors. One
significant factor affecting the design of the national airspace system and its capacity
is ar traffic controller workload. Current demand characteristics result in a
concentration of east-west operations in airspace between Chicago, Boston, and
Washington, DC. The high altitude airspace monitored by controllersin Cleveland
Center is especialy busy as this tends to be the bottleneck for flights transiting
between the West Coast and Chicago and cities in the Northeast. Thereisalso a
heavy concentration of north-south traffic between Norfolk and Richmond, Virginia
and New Y ork, and to alesser extent along the California coast, especially between
Los Angeles and San Francisco. In these areas controller workload and the
segmentation of airspace to manage that workload can be a significant constraining
factor affecting capacity in high altitude airspace.

The strategies that the FAA has adopted to address these constraints is heavily
focused on the use of technology, automation, and pilot and controller decision aids
along with airspace redesign to assist with both the management and control of air
trafficin high atitudeairspace. Theseinitiativesarediscussed infurther detail inthe
section titled The “Free Flight” Concept.

Controller Staffing

Another challengefacing the FAA ismaintaining an adequate staff of air traffic
controllers (ATCs) to meet operational needs. In the past, between 1 and 2 % of the
controller workforce became eligible for retirement each year. There is a current
upward trend in the percentage of controllers that will be eligible for retirement,
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which has currently risen to between 3 and 4% per year and will peak at almost 10%
per year in 2007 and remain above 5% per year through 2011. The FAA has
estimated that 7,100 controllers, roughly 45% of its current workforce, will retire
over the next eight years.

Several factors are contributing to high demand for air traffic controllers over
the next 10 years. Foremost is the hiring wave in the early 1980s that occurred
following the 1981 dismissal of over 11,000 striking controllers. Sincean air traffic
controller career in the United States is structured around a 25-year service model,
it isto be expected that those hired in 1982, as many current controllerswere, would
be at or near the end of their careers by 2007. Another factor isthe lengthy training
required to fully train and certify an air traffic controller which typically takes about
two to four yearsto complete, depending ontheareaof specialization. Ascontrollers
retire, shortages of fully trained controllers for specific positions could occur,
especidly if staffing alocations and appropriate training is not initiated well in
advance of anticipated retirements. Another factor affecting controller staffingisthe
high labor costsfor ATCs. These high labor costs are heavily influenced by the fact
that many controllersare at senior levelsin the pay scale and under-staffing at many
facilities requires extensive use of overtime.?* The potential impact of these high
labor rates on addressing staffing shortages is that it may take away from available
funding needed to recruit, hire, and train the next generation of ATCs.

However, the number of air traffic controller positions is actually expected to
increase only modestly — at a rate slightly greater than 1% per year — through
2012.7 Therefore, other than addressing the pending wave of retirements and filling
vacant slots at air traffic control facilities during that time, it is not expected that
there will be significant expansion in the numbers of controllers needed. Rather,
staffing requirements are expected to be relatively flat for the foreseeable future. In
the long term, the increased use of automation and implementation of free flight
conceptsmay reduce somedemand for controllersand shift somecontroller functions
to more strategic air traffic management positions. Airspace redesign to address
controller workload in busy airspace could create a need for some additional
controller positions. However, little overall growth in thetotal number of air traffic
controller positionsis anticipated. Future technological advances could, however,
result in a shift in where controllers are needed. The implementation of free-flight
conceptscoupled with terminal airspaceredesigninbusy metropolitan areasmay, for
example, result in fewer controllers being needed to operate en route facilities and
an increased demand for controllersin terminal radar approach control (TRACON)
facilities, especialy in major metropolitan areas.

2 .S. General Accounting Office. Federal Aviation Administration: Plan Still Needed to
Meet Challenges to Effectively Managing Air Traffic Controller Workforce. Statement of
JayEtta Z. Hecker, Director Physical Infrastructure Team Before the Subcommittee on
Aviation, House Committee on Transportation and Infrastructure. June15, 2004, GAO-04-
887T.

2 Department of Transportation, Office of Inspector General. FAA’s Management of and
Control Over Memorandums of Understanding. AV-2003-059, September 12, 2003.

2 Based on Bureau of Labor Statistics employment data for 2002 and 2012 projections.
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Controller staffing is currently an issue of particular interest in Congress.
Vision 100 (P.L. 108-176) requires the FAA to submit annual air traffic controller
staffing plans, including strategiesto address anti ci pated retirement and replacement
of air traffic controllers and requires a comprehensive human capital workforce
strategy to determine the most effective method for addressing the need for moreair
traffic controllers. The FAA’s plan, released in December 2004, calls for hiring
controllersat afaster rate over the next 10 yearsto offset thewave of retirementsand
improve selection and training. The FAA also anticipates that improved workload
efficiency and scheduling practiceswill reduce projections of staffing needsby 10%
over thenext 10 years. However, theDOT Inspector Genera’ soffice has noted that
the FAA needs better location-specific projections of attrition rates to better gauge
future staffing needs® FAA'’s initial plan did not include this location-specific
information on future staffing projections. However, the FAA is working on a
detailed assessment of staffing needsfor each facility based on size, complexity, and
traffic volume.

Various options are under consideration to address the FAA’'s ATC staffing
needs and funding challenges associated with meeting these staffing requirements.

Oneproposal offered hasbeento either grant agewaiversto controllersallowing
them to work beyond 56, or to raise the statutory retirement age. Proponents of
raising the retirement age indicate that with better health and wellness of aging
adults, controllers may be able to perform safely and efficiently at older ages.
Research on cognitive performance of aging ATCsand the potential longterm health
effects of ATC workload and stress, however, is contentious and does not provide
clear-cut answers to policy questions regarding the appropriate retirement ages for
controllers. A similarly contentious issue isthe mandatory retirement age of 60 for
airline pilots. In both of these cases, the establishment of aretirement age is based
loosely on the research findings of medical and performance studies of aging and
long range effects of job-related stress, but is influenced by other factors such as
annuity calculations for retirement.

In general, research shows a gradual decline in cognitive abilities beyond age
30 that becomes more pronounced in the span between 60 and 70 years. Not
surprisingly, there are large individual differences that make pinpointing a specific
age where skills and abilities to perform ATC tasks decline precipitously. While
ATCshaveto passannual health exams, these only provideavery cursory evaluation
of cognitive abilities. Therefore, the potential impact of raising the ATC retirement
age above 56 or granting waivers on system safety is largely unknown. For this
reason, proposals to raise the retirement age are likely to be contentious.

In the near term, raising the retirement age could put off the need to hire and
train new ATCs for a few years and lessen the impact of pending retirements by

2 Statement of Alexis M. Stefani, Principal Assistant Inspector General, U.S. Department
of Transportation. Before the Committee on Transportation and Infrastructure,
Subcommittee on Aviation, United StatesHouse of Representatives. Addressing Controller
Attrition: Opportunities and Challenges Facing the Federal Aviation Administration. June
15, 2004.
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spreading them over alonger timespan. Such astrategy could be effectivein helping
FAA to better meet annual hiring requirements.

Other proposals, such as modifying annuity calculations to reward ATCs for
additional yearsof servicebeyondtheir eligibleretirement date or providing retention
bonuses as incentives to experienced controllers to stay in their positions may also
be considered as tools to spread the projected retirement wave out over a greater
number of years. However, any such proposal islikely to be controversial asit would
create a funding impact that may limit the FAA’s resources to hire and train
replacement controllers. Also, many believe that ATC labor costs at the FAA are
already too high.

Freezing or limiting wages of current controllersis also viewed by some as a
possible option to free up fundsfor hiring and training new ATCs, but thisoption has
several 