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From the Administrator

March 2011

Dear Members of the Aviation Community:

The FAA made tangible and important NextGen progress in 2010. This was evident
to me at the Experimental Aircraft Association’s AirVenture in Oshkosh, Wis., this
past year. People were asking, “What does NextGen mean for me?” That’s significant.
People are starting to see NextGen in action, and they want to know more about how
the transformation of the National Airspace System (NAS) is going to enhance safety,
increase access and efficiency, and improve aviation’s overall environmental footprint.

NextGen is enjoying forward momentum right now, and that means all of us — the FAA

and the entire aviation community — need to continue to work to sustain this exciting progress. That means more than new
technology and procedures; it means a new approach to the way we do business in the NAS. Within the FAA, I’ve launched
Destination 2025, a vision for both transforming our national aviation system and the agency responsible for making it
happen. We’re taking a hard look at how we do things, and making changes to ensure the FAA can meet the demands of
a new century of aviation. We’ve elevated the executive leadership of NextGen to the deputy administrator level. With his
confirmation last June, Michael Huerta became the highest ranking official with overall responsibility for NextGen in the
federal government.

NextGen is helping usher in a new era of collaboration. We are building on the collaboration we began in 2009 through the
RTCA task force with the newly established NextGen Advisory Committee, which Deputy Administrator Huerta is leading.
Last April, the Department of Transportation chartered the Future of Aviation Advisory Committee, the membership of
which spans the aviation community. Now, more than ever, the FAA and aviation stakeholders recognize that in order to
succeed, NextGen must be a team effort. Everyone is being asked to make investments of time, money, equipage and human
capital. 1 am encouraged that people from throughout the aviation community are doing their part.

In 2010, we also successfully integrated our new satellite-based aircraft tracking system, Automatic Dependent Surveillance-
Broadcast (ADS-B), into all four air traffic control automation platforms at key sites across the country. We cleared the way
to begin integrating ADS-B into FAA air traffic control facilities nationwide, and to train our workforce. We also issued
our ADS-B Out rule requiring aircraft operating in most controlled airspace to be equipped to broadcast their position to
the ADS-B network by the start of 2020. This rule allows manufacturers to start mass-producing certified ADS-B avionics,
which we believe will drive prices down, addressing a key concern of the operators.

We have also been working hard at our nation’s airports to reduce delays and improve the environment with NextGen
initiatives that help curb fuel burn and emissions by improving surface efficiencies. We move forward with these initiatives
knowing we might have to make adjustments due to new information, program interdependencies, realignment of priorities
and other changes that can’t always be anticipated as we pursue our mid-term operational vision.

2011 promises to be every bit as productive as last year. Design and implementation teams in Washington, D.C., and the
Dallas area of north Texas will focus on streamlining arrival and departure traffic at clustered metroplex airports. Our
work on Data Communications is setting the stage for the delivery of a NextGen technology that the 2009 RTCA task force
identified as a priority. And the report of our ADS-B In rulemaking committee, due in September, will give us a clear
indication of which cockpit-based ADS-B applications are most important to the aviation community.

The foundation of NextGen is collaboration and communication. NextGen will provide technology and tools, but NextGen
will be delivered and operated by people. The dedication of people at every level of the aviation community will determine
its success. [ am certain that together, we will continue to meet the challenge of giving the world new ways to fly.

J. Randolph Babbitt
FAA Administrator
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NextGen is a comprehensive overhaul of our National Airspace System to make air travel
more convenient and dependable, while ensuring your flight is as safe, secure and hassle-
free as possible.

In a continuous roll-out of improvements and upgrades, the FAA is building the capability to
guide and track air traffic more precisely and efficiently to save fuel and reduce noise and
pollution. NextGen is better for our environment, and better for our economy.

NextGen will be a better way of doing business. Travel will be more predictable because
there will be fewer delays, less time sitting on the ground and holding in the air, with more
flexibility to get around weather problems.

NextGen will reduce aviation’s impact on the environment. Flying will be quieter, cleaner and
more fuel-efficient. We’'ll use alternative fuels, new equipment and operational procedures,
lessening our impact on the climate. More precise flight paths help us limit the amount of
noise that communities experience.

NextGen will help us be even more proactive about preventing accidents with advanced
safety management to enable us, with other government agencies and aviation partners, to
better predict risks and then identify and resolve hazards.

NextGen boils down to getting the right information to the right person at the right time. It
will help controllers and operators make better decisions. This data will assist operators in
keeping employees and passengers better informed.

Our nation’s economy depends on aviation. NextGen lays a foundation that will continually
improve and accommodate future needs of air travel while strengthening the economy with
one seamless global sky.

NextGen will help communities make better use of their airports. More robust airports can
help communities attract new jobs, and help current employers expand their businesses. By
doing this the U.S. will strengthen its economy and help communities realize all the benefits
that aviation can bring.

NextGen will allow us to meet our increasing national security needs and ensure that
travelers benefit from the highest levels of safety.



Executive Summary

The NextGen Implementation Plan provides an overview
of the FAA’s ongoing transition to the Next Generation
Air Transportation System. The Plan lays out the agency’s
vision for transforming the way things work in our nation’s
skies and at our nation’s airports by the end of the mid-term.
The Plan further provides a status report on the NextGen
deployments, capabilities and benefits we have already
introduced into the National Airspace System (NAS), as
well as the goals we have set and commitments we have
made in support of our mid-term vision. Additionally, the
Plan addresses the harmonization work we are doing with
the global aviation community to ensure aircraft operating
globally receive the operational benefits in various
international air traffic environments.

The primary goals of NextGen are to enhance the safety and
reliability of air transportation, to improve efficiency in the
NAS and to reduce aviation’s impact on our environment.

NEXTGEN TODAY

The FAA is continuing to achieve multiple critical NextGen
milestones. Our deployment of the ground infrastructure
that will support Automatic Dependent Surveillance-
Broadcast (ADS-B) surveillance is on time and on budget.
We are continuing to improve airspace efficiency and airport
access. And we have enjoyed success in our early efforts
to leverage surface data sharing in support of collaborative
surface traffic management at select locations.

One of the FAA’s most important steps forward this year
was its decision to approve the nationwide use of ADS-B
to separate suitably equipped aircraft in areas with ADS-B
coverage. Equally significant was our release of a final rule
requiring aircraft operating in most controlled airspace to be
equipped to transmit their position to the ADS-B network
by Jan. 1, 2020.

Maintaining and enhancing safety remains fundamental to
all NextGen improvements, as does the FAA’s commitment
to environmental stewardship. Airspace improvements
including Performance Based Navigation (PBN) are already
reducing fuel burn and emissions. A new, cleaner-burning
biofuel is expected to be approved for use by commercial
aircraft early this year.

We also are striving to streamline our own internal processes
to ensure that the NextGen capabilities emerging from our
test beds and research centers begin producing operator
benefits as quickly and safely as possible.

NEXTGEN BENEFITS

As airports and operators reap the benefits of the investments
and deployments we are making today, the FAA continues
to sharpen its projections of the benefits we expect NextGen
to provide during the mid-term. Our latest estimates, which
are sensitive to traffic and fuel price forecasts, indicate that
by 2018, NextGen will reduce total delays (in flight and
on the ground) by about 35 percent compared with what
would happen if we did nothing. That delay reduction will
provide, through 2018, $23 billion in cumulative benefits to
aircraft operators, the traveling public and the FAA. In the
process, we will save about 1.4 billion gallons of aviation
fuel during this period, reducing carbon dioxide emissions
by 14 million tons.

The FAA expanded the demonstration activities and trials
we use to develop NextGen capabilities, and which provide
direct benefits to the members of the aviation community
who partner with the FAA to conduct those activities. In
Memphis, Tenn., both FedEx and Delta have reported
savings from technologies and operational practices aimed
at preventing long lines from forming at the end of the
runway. Highly specialized Optimized Profile Descents
knownas Initial Tailored Arrivals have proven so successful,
they are moving from demonstration to operational use
at airports in San Francisco, Los Angeles and Miami. In
addition to helping curb delays, surface management and
Initial Tailored Arrivals help the environment by reducing
fuel burn and emissions, and offering opportunities to
manage noise.

NextGen technologies will work together to provide greater
situational awareness both in the air and on the ground,
enhancing safety throughout the system. Likewise, our
efforts to collect, analyze and share information on aviation
trends will assist us in identifying and mitigating any
potential risk associated with NextGen implementation.

NEXTGEN: OPERATING IN THE MID-TERM

In this update, the FAA reiterates its vision for the
operational capabilities we expect to have in place by the
end of the mid-term. That vision includes changes at every
phase of flight, and it fundamentally revamps the way things
work in the NAS. Common weather and system status
information will dramatically improve flight planning.
Technologies such as ADS-B and Data Communications
(Data Comm), combined with PBN, will increase safety
and capacity and save time and fuel, decreasing carbon
emissions and improving our ability to address noise.

www.faa.gov/nextgen 5



With NextGen, we must continue to advance safety as we
look ahead at increasing air traffic and the introduction of
very light jets, unmanned aircraft systems and commercial
space flights. To continue to minimize risk as we introduce
a wave of new NextGen capabilities over the next decade,
the aviation community will continue to rely on Safety
Management Systems, integrated safety cases and other
proactive forms of management that allow us to assess the
safety risk of all the proposed changes. Policies, procedures
and systems on the ground and in the flight deck enable the
mid-term system. We make the most of technologies and
procedures that are in use today, as we introduce innovations
that will fundamentally change air traffic automation,
surveillance, communications, navigation and the way we
manage information.

In addition to the advances we develop through the
NextGen transformational programs and implementation
portfolios, the mid-term system depends on coordination
with and support from FAA specialists on safety, airports,
the environment, policy development and the other
building blocks of modern air traffic management. FAA
information and management systems must keep these
activities synchronized as we approach the mid-term, reach
it and move forward. We will use a strategic Environmental
Management System approach to integrate environmental
and energy objectives into the planning, decision making
and operation of NextGen. Under the Continuous Lower
Emissions, Energy and Noise program, we are targeting
partnerships with industry to advance noise and emissions
reductions, while improving energy efficiency. We will
continue to accelerate the certification and implementation
of sustainable alternative fuels for use by aircraft fleets.

NEXTGEN AHEAD

Several milestones key to the NextGen mid-term vision are
right around the corner.

This fall, an Aviation Rulemaking Committee is expected
to submit initial recommendations on how the aviation
community should move forward with the technology
that brings ADS-B information into the cockpit (ensuring
compatibility with the ADS-B Out avionics detailed in
the 2010 final rule). We are also moving forward with the
development of Data Comm, which is expected to provide
initial tower capabilities in 2015.
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Over the next few years, we will be making more NAS
systems compatible with the network structure that will
serve as the backbone for the digital exchange of NextGen
information, and we expect to update our policies to leverage
satellite navigation technology to increase the capacity of
closely spaced parallel runways during poor visibility.

The FAA recognizes the magnitude of the effort necessary
to achieve our NextGen goals, and we have provided a
highly effective, structured management and governance
architecture to ensure the timely, cost-effective delivery of
all NextGen capabilities.

CHALLENGES

While the FAA remains confident we will achieve NextGen
success, we recognize that many technical, programmatic
and organizational challenges lie ahead. NextGen success
depends on public and private stakeholder investments
moving forward together. Operators must equip to take
advantage of the capabilities we provide. Additionally, we
must contend with varying timelines and levels of maturity
among the incremental achievements that NextGen
capabilities are built on. As we work to introduce new
equipment and procedures into a NAS that is active 24
hours a day, seven days a week, we face limitations in terms
of how much change the system can accommodate at any
one time. Our key to successfully dealing with challenges
is to anticipate them and incorporate mitigation strategies
into our NextGen planning. For example, we are studying
a number of financial and operational incentives aimed at
encouraging operator equipage. Further, we have taken an
integrated portfolio management approach that recognizes
the interdependent nature of NextGen, rather than trying to
administer NextGen as a series of individual programs and
initiatives.

WHY NEXTGEN MATTERS

The advantages of NextGen will benefit almost everyone,
whether they frequently travel by air or never fly at all.
Those who do fly will enjoy fewer delays, the highest
level of safety and more predictable trips. Many people
who live in neighborhoods near airports will experience
less aircraft noise and fewer emissions. And communities
will make better use of their airports, strengthening their
local economy. Our nation’s economy depends on a healthy
aviation industry. m



Introduction

The NextGen Implementation Plan is the FAA’s primary
outreach tool for communicating with the stakeholders and
aviation partners working with us to develop and deploy
the Next Generation Air Transportation System. The Plan
is intended to provide stakeholders with an overview of
NextGen, including a status report on the deployments,
capabilities and benefits it has introduced into the National
Airspace System (NAS) to date. The Plan update, as
always, is consistent with budget assumptions that were
current at the time of publication. The Plan underscores
our unwavering focus on the mid-term system. It provides
aviation community decision makers with up-to-date
information about the investments operators and airports
need to make to benefit from NextGen -capabilities
(Appendix A). It also summarizes the milestones and
critical work that will be ongoing in pursuit of our mid-
term goals (Appendix B).

Users of our airspace won’t have to wait until the mid-
term to experience the advantages of NextGen. Across
the country, operators are already reaping the benefits
of NextGen capabilities. In Atlanta, arrivals making use
of Performance Based Navigation (PBN) procedures
have saved hundreds of thousands of gallons of fuel and
thousands of tons of carbon dioxide and air pollutants.

Similar fuel savings and reductions in emissions have
resulted from the use of precise, continuous descents into
Los Angeles and customized descents into San Francisco.
Preliminary results from a surface management initiative
in Boston point to a fuel savings of 5,100 gallons and a
reduction in carbon dioxide emissions of 50 tons during
periods of heavy congestion. Shared surface surveillance
data coupled with aircraft metering techniques are creating
taxi-out time savings of up to 7,000 hours a year at New
York’s John F. Kennedy airport and 5,000 hours a year at
Memphis, Tenn. Equipped helicopters flying over the Gulf
of Mexico are enjoying the safety and efficiency of radar-
like coverage in poor weather conditions. And in Colorado,
new surveillance technologies are enabling controllers
to track aircraft flying through potentially treacherous
mountain terrain.

These are just a few examples of early NextGen successes.
In 2010, the FAA met 90 percent of our high-priority
NextGen objectives. Many more benefits are still unfolding
as the FAA and its partners continue to roll out new
policies, procedures and technologies as part of the largest
transformation of the NAS in history.

Since Congress passed the first NextGen budget
appropriation in 2007, the FAA has been working
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aggressively with the broader aviation community to
revolutionize the way things work at our nation’s airports
and in our nation’s skies. We are deploying innovative
technologies and procedures that improve -efficiency
both on the ground and in the air, while offering greater
environmental protections. We are laying the groundwork
for the communications and information-sharing networks
that will enable the FAA to collaborate with its stakeholders
to align their preferences with the overall needs of the
system. And we are working with our international partners
to make sure it all works seamlessly beyond our borders.

Our investment in that work is already
paying dividends. Our deployment of
Automatic  Dependent  Surveillance-
Broadcast (ADS-B) ground stations
is on time and on budget. ADS-B, our
satellite-based successor to radar, more
accurately tracks traffic in areas such as
Philadelphia, Louisville, Ky., and Juneau,
Alaska, as well as the Gulf of Mexico.
Operators of aircraft equipped with first-generation ADS-B
avionics are singing the praises of the increased situational
awareness offered by the free in-cockpit traffic and weather
information provided under the FAA’s Surveillance and
Broadcast Services program.

Operators also are benefiting from the increased runway
access enabled by new approaches the FAA has published
for scores of runway ends throughout the country. These
approaches integrate several approach procedures with
a common path over the ground. Each procedure allows
a different level of access based on aircraft capability.
These approach procedures include Lateral Navigation
(LNAV), Lateral and Vertical Navigation (LNAV/VNAV),
and Localizer Performance with Vertical Guidance (LPV).
Additionally, operators are taking advantage of PBN
procedures that use satellite guidance to follow more
precise arrival and departure paths. PBN remains a key
component of our efforts to deconflict traffic flows over
busy metroplex areas — metropolitan centers that contain
multiple airports and municipalities, as well as a diverse set
of aviation customers and stakeholders.

Our metroplex work also goes to the heart of the partnerships
forged between the FAA and the aviation community. In
direct response to recommendations made in 2009 by
the RTCA! NextGen Mid-Term Implementation Task
Force, two initial study sites — the Washington, D.C., and
north Texas areas — served as prototypes for the broader
implementation of PBN procedures in critical metroplex

Across the country,
operators are already
reaping the benefits of
NextGen capabilities.

areas, and five additional study teams are being dispatched
this year.

The NextGen success enjoyed by the FAA and its partners
has garnered the support of the White House and Congress.
Funding for NextGen has increased significantly since
the first appropriation of $128 million in 2007. Today,
our funding requests are approximately $1 billion. The
White House and the U.S. Department of Transportation
have declared NextGen a top national transportation and
infrastructure priority.

There is good reason for that. Aviation
is crucial to our nation’s economy. As
recently as 2009, civil aviation contributed
$1.3 trillion annually to the national
economy, and constituted 5.2 percent of
the gross domestic product. It generated
more than 10 million jobs, with earnings
of $397 billion.?

NextGen is vital to protecting those
contributions. The current system simply cannot
accommodate anticipated growth in the aviation industry.
Congestion continues to increase at many of our nation’s
busiest hub airports, a problem that will only be exacerbated
now that traffic levels are starting to rebound from the
impact of the economic recession.

NextGen has further provided additional opportunities
for environmental stewardship. Our efforts are enhancing
energy efficiency and reducing aviation’s environmental
footprint, while promoting increased energy security and
diversity. Our plans promote the creation of green jobs,
and support our nation’s farmers through the creation of
sustainable fuels.

By providing greater safety, efficiency and environmental
performance, NextGen plays a critical role in protecting
America’s economic and environmental health.

While the FAA and the aviation community can take pride in
all that NextGen has accomplished so far, we remain keenly
aware of the challenges that remain. The interdependence
of NextGen systems means that challenges faced by one
program could create challenges for another. Some of
the capabilities deployed by the FAA will not be able to
provide benefits until sufficient numbers of operators have
equipped to take advantage of them. New procedures
implemented by the FAA will have no impact if controllers
and pilots have not been trained in their proper execution.
The FAA has anticipated these challenges and developed

L RTCA, Inc. is a private, not-for-profit corporation that develops consensus-based recommendations regarding communication, navigation, surveillance and air traffic
management system issues. RTCA functions as a Federal Advisory Committee and includes roughly 400 industry and academic organizations from the United States and
around the world. Members represent all facets of the aviation community, including government organizations, airlines, airspace users, and airport associations, labor

unions, aviation services and equipment suppliers.
2 “The Economic Impact of Civil Aviation on the U.S. Economy,” FAA, March 2011.
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risk mitigation strategies to keep NextGen on track and
sustain its momentum.

With the publication of this 2011 update to the NextGen
Implementation Plan, the FAA once again affirms its
commitment to delivering the capabilities and benefits that
comprise our mid-term operational vision, first outlined in
2009. Atthe same time, we remain focused on working with
our partners to deliver early benefits leveraging existing
aircraft capabilities. Key examples include our metroplex
work, as well as our formation, in conjunction with the
RTCA, of the NextGen Advisory Committee, a new senior-
level advisory panel representing broad aviation community
membership. This committee will focus on improvements
to safety, airports, the environment and air traffic, as well as
global harmonization. It also will work in conjunction with
the FAA to develop performance metrics for measuring the
success of NextGen initiatives. One addition to this year’s
Implementation Plan is a new chapter called NextGen
Ahead, in which we highlight some of the most significant
NextGen milestones included in Appendix B.

As an overview document, the NextGen Implementation
Plan both drives and draws upon many other NextGen plans
and documents from throughout the agency, including the

agency’s detailed NAS Enterprise Architecture. The NAS
Enterprise Architecture is a robust, comprehensive planning
tool that the FAA uses to understand the interdependencies
of capabilities on systems, procedures and policies, and to
ensure their alignment. While not a set of commitments
itself, the Enterprise Architecture serves as a cornerstone
upon which the FAA bases many of the commitments
included in Appendix B.

Our 2011 reporting does not end with the publication of this
document. Throughout the year, you can access updated
news and information at www.faa.gov/nextgen. The Web
site offers access to additional FAA documents, including
NextGen-related fact sheets, the Enterprise Architecture and
last year’s FAA Response to the Recommendations of the
RTCA NextGen Mid-Term Implementation Task Force.

The transformation of the NAS represents a monumental
task. The challenges are great, but the need and the payoffs
are even greater. Buoyed by the NextGen success we have
achieved thus far, and backed by the confidence of our
stakeholders, Congress and the administration, the FAA
and the global aviation community are moving forward
together, giving the world new ways to fly. |

www.faa.gov/nextgen 9



NeXtGen TOday Deploying Operational Benefits

During 2010, NextGen made flying safer by giving pilots
nearly total access to stabilized approach procedures
with three-dimensional precision using Performance
Based Navigation (PBN). It made air transportation more
efficient by moving aircraft in and out of airports faster
and by making better use of airspace. It gave pilots and air
traffic controllers new capabilities that will allow them to
see the exact location of surrounding aircraft. It reduced
aviation’s environmental impact from some operations
using capabilities that allow aircraft to burn less fuel, emit
fewer greenhouse gases and reduce noise.

NextGen capabilities and technologies are strengthening
the National Airspace System (NAS) today even as the
FAA and its partners collaborate on further improvements
that will benefit our aviation stakeholders in the mid-term
and beyond. We made progress in many areas over the last
year, including safety management, airport development,
environmental management, international harmonization,
workforce engagement and training, regulation and policy
making, and incorporating the action plans laid out in
our response! to the 2009 recommendations of the RTCA
NextGen Mid-Term Implementation Task Force.

1 The full response to the task force is available at www.faa.gov/nextgen.
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Since maintaining and enhancing safety is fundamental to
everything we do, we introduced these improvements into
the NAS only after using a stringent process to ensure they
are safe, will target key risk areas to reduce accidents and
incidents, and limit environmental impact. We set robust
standards for the capabilities and demonstrated that they
will provide the intended benefits. We collaborated with
our international counterparts to continue to harmonize our
efforts so that aircraft will be able to operate using the same
concepts, systems and procedures throughout the world.

Infrastructure helps us provide added benefits. In 2010,
we commissioned a new runway at Charlotte, N.C., which
enables the airport to handle three independent instrument
landings at once. Charlotte will accommodate 80,000
more annual operations, an increase of more than 15
percent, with an estimated delay reduction of 1.5 minutes
per flight, saving operators $41 million annually. We also
rehabilitated runways and taxiways at a number of other
airports. The map on page 17 highlights some of our 2010
accomplishments.



BETTER AWARENESS WITH ADS-B

One of the most significant developments in the last
year was the FAA’s decision to approve the nationwide
deployment of Automatic Dependent Surveillance-
Broadcast (ADS-B). After extensive testing at four key
sites, the FAA in September 2010 authorized air traffic
controllers to use the foundational, satellite-based NextGen
technology to separate suitably equipped aircraft in areas
with ADS-B coverage. ADS-B will update activity on air
traffic controller displays more frequently and with greater
accuracy, providing information such as aircraft type, call
sign, heading, altitude and speed. With ADS-B, controllers
can use airspace more efficiently. The nationwide ADS-B
ground infrastructure is expected to be completed in 2013.

In May 2010 we published a final rule that mandates aircraft
broadcast ADS-B information

in most airspace by Jan. 1,

2020. The FAA determined

that the 2020 timeframe

would give NAS users time to

equip, with most air carriers

using regularly scheduled

maintenance to install or

upgrade equipment, and it

also would provide sufficient

operational experience to

make ADS-B the primary

source of surveillance. The

standards in the ADS-B Out

avionics rule will ensure

that aircraft are capable of

providing air traffic control

automation platforms with the precise position data
necessary to support NextGen surveillance requirements.

In addition, research is being conducted into the appropriate
role of ADS-B to contribute to the effort of safely
incorporating Unmanned Aircraft Systems (UAS) into the
NAS and to improving capacity on closely spaced parallel
runways. A map of ADS-B surveillance coverage appears
on page 16.

ENHANCING PERFORMANCE BASED NAVIGATION

The FAA produced a significant number of PBN routes
and procedures, exceeding our fiscal year 2010 goal. PBN
procedures help reduce fuel use, emissions and miles flown
at high altitudes and while transitioning during the arrival
or departure phase of flight. These revisions could reduce
delays during inclement weather. We published 51 high-
altitude Area Navigation (RNAV) routes and 90 RNAV
arrival and departure routes. We also published 59 Required
Navigation Performance Authorization Required (RNP
AR) approach procedures. Production of additional RNP

procedures will focus on those with the most significant
benefit.

Of the 90 RNAV procedures published in fiscal year
2010, 10 were designed to accommodate an Optimized
Profile Descent (OPD) for appropriately equipped aircraft.
Traditional arrival procedures have multiple segments of
level flight during the descent and each step down requires
a change in power settings. OPD procedures enable arrival
aircraft to descend from cruise altitudes to final approach
with significantly fewer level-offs. Since aircraft can use
lower and steady power settings, OPD procedures result in
reduced fuel burn, lower emissions and reduced noise.

The various components of PBN facilitated more efficient

design of airspace and procedures. This resulted in improved

safety, airspace access and predictability of operations;
led to reduced delays; and
contributed to more efficient
routes, reducing fuel use,
emissions and noise. PBN is
the cornerstone of the agency’s
metroplex effort, which seeks
to deconflict traffic flows for
more efficient operations in
busy metropolitan areas with
multiple airports (see sidebar
on page 14).

Another type of OPD is

the Initial Tailored Arrival

(ITA). This type of procedure

also saves fuel and reduces

emissions and noise. Aircraft

need to be equipped with Future
Air Navigation System (FANS) avionics to fly an ITA so
that the desired flight path can be sent to the flight deck
as data just before descent. Most oceanic aircraft including
Boeing, Airbus and some business jet models are equipped
with FANS.

ITAs will become operational at some international
gateways including Miami, San Francisco and Los Angeles
beginning in spring 2011.

Especially beneficial for smaller airports, where general
aviation aircraft often operate, are the RNAV Wide Area
Augmentation System (WAAS) Localizer Performance
with Vertical Guidance (LPV) approach procedures. We
published 500 WAAS LPVs in fiscal year 2010, bringing
the total to more than 2,300 throughout the NAS. With
LPVs, aircraft often can land in lower visibility conditions
than with the previous approaches, providing more access
to those airports throughout the year. WAAS LPVs provide
satellite-based approaches primarily to airports and runways
where no ground-based instrument landing systems exist.
This means that aircraft can land at those airports even
when visibility is limited, such as during poor weather.

www.faa.gov/nextgen 11



Operators are realizing the benefits of PBN: 92 percent of
U.S. scheduled air carriers are equipped for some level of
RNAV. About 53,000 general aviation aircraft are equipped
with the Global Navigation Satellite System to utilize LPV
approach procedures and RNAV.

THE SAFETY FACTOR

To reduce accident and incidentrates, NextGentechnologies
will target key risk areas, such as the compatibility between
the Traffic Alert and Collision Avoidance System (TCAS)
and future operations. Risk areas are identified through
the Aviation Safety Information Analysis and Sharing
system (ASIAS), a powerful tool for NextGen and Safety
Management System (SMS) transformation. It enables
better safety information management and data sharing as it
proactively extracts knowledge from public and non-public
data sources throughout the NAS on subjects including
accidents, incidents, regulations, aircraft, aircraft operators,
voluntary reporting and statistics. ASIAS’s advanced data-
mining tools combined with system safety assessment
analytical modeling and forecasting enable safety managers
to identify and mitigate emerging risks.

We plan to increase the current 46 ASIAS safety databases
to 64 by 2013, resulting in expanded trend analysis on
critical risk factors as well as more in-depth hazard
analysis capabilities. Thirty commercial carriers provide
data to ASIAS through Aviation Safety Action Program

Collaboration Drives NextGen Progress

The FAA’s ongoing effort to make sure NextGen is a
collaborative endeavor with all of our stakeholders is
helping us provide early benefits with existing equipment
as well as new capabilities with evolving technology.

We have spent the past year implementing the action plans
that resulted from our work with the 2009 RTCA NextGen
Mid-Term Implementation Task Force, a consortium of
more than 300 members from the aviation community.
Those action plans are fully integrated into the FAA’s
NextGen work. We adjusted our budgets to accomplish
work proposed in our response, which was published in
January 2010. Appendix B of this document, as it did last
year, includes activities in support of the task force’s
operational recommendations.

We have made tremendous advances in a short time in
implementing key recommendations on a wide range of
topics that include metroplex and Relative Position
Indicator (RPI) demonstrations, progress cited elsewhere
in this document.

In our continuing approach to track progress, and as
part of our NextGen portfolio management process,
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(ASAP) and Flight Operational Quality Assurance (FOQA)
programs, representing 80 percent of scheduled operations
in U.S. airspace.

As of December 2010, more than 7 million FOQA flights,
86,000 ASAP reports and 16,000 reports from the FAA’s
non-punitive safety reporting system, the Air Traffic Safety
Action Program, were aggregated into ASIAS, where the
data are analyzed to pinpoint trends. We plan to increase
participation in ASIAS by commercial carriers and also
include domestic corporate general aviation, military and
helicopter operations.

In addition to implementing safety-enhancing technologies,
ensuring safety is fundamental to all of the improvements
planned in NextGen. Each of our initiatives is developed and
analyzedtoensure that operational capabilities are inherently
safe and that NextGen technologies and operations won’t be
contributing causes to accidents. The FAA’s SMS employs
safety risk management, safety assurance, safety policy and
safety promotion, which including our data-sharing efforts
are essential components of NextGen’s success and its
ability to properly manage risk.

Because it operates under an SMS, the FAA identifies,
assesses and manages the risks involved in changing the
way we manage traffic in the NAS. Capabilities include
installing, modifying and removing equipment, modifying
and implementing procedures and airspace changes, and
conducting demonstrations. As NextGen technologies are

we have developed and used a tracking mechanism
that allows us to assess our progress against the task
force recommendations.

We have followed the same process to determine the
business case for each of the new capabilities recommended
by the task force. Once we determine a business case
exists for a recommended capability, we evaluate each
proposed location on a case-by-case basis. We will give
priority to task force-recommended locations when
determining a deployment rollout.

The FAA will continue to collaborate with the aviation
community while maintaining our responsibility to ensure
that any work we undertake is fully vetted and tested,
meets all safety requirements, and is fiscally responsible.
We have established the NextGen Advisory Committee, a
broad-based, senior-level advisory panel to which we turn
for expertise and guidance. One of the first actions we
requested of this new committee is to form a working
group to develop recommendations on outcome-based
performance metrics and goals for NextGen.



introduced in the NAS, teams of safety experts throughout
the FAA ensure that potential risks due to system changes
are identified and adequately mitigated.

ENVIRONMENTAL STEWARDSHIP

As we develop NextGen capabilities, the FAA is addressing
aviation’s environmental impact up front and early.

Under the auspices of the International Civil Aviation
Organization’s (ICAO) Committee on  Aviation
Environmental Protection, the FAA continued to pursue
several measures to decrease aviation’s environmental
footprint, including supporting development of an
international standard for aircraft carbon dioxide emissions
levels. The committee is working toward a 2013 completion
date for the standard.

Through pilot studies and other
stakeholder outreach, we worked to
refine the NextGen Environmental
Management System (EMS) framework.
EMS allows the FAA to identify the
environmental aspects and impacts of its
operations, assess current performance,
and formulate targets and plans to
achieve improvements. We use this
strategic approach to integrate NextGen
environmental and energy objectives
into the planning, decision making
and operation of the NAS. The EMS
framework is being coordinated among
the various FAA lines of business, and
with other government agencies and
aviation community stakeholders.

A new tool, the Aviation Environmental Design Tool
(AEDT), established regional modeling capabilities that
will enable us to quantify the interdependencies of aircraft
fuel burn, noise and emissions in the review of airspace
redesign projects. We also began using AEDT to analyze
the environmental consequences of future NextGen
scenarios in support of the Joint Planning and Development
Office’s (JPDO) NextGen vision and NASA’s research into
advanced vehicle concepts.

We started a new process using a noise screening software
tool to help mitigate the noise impacts of new PBN
procedures. Noise screening saves us time and effort in
complying with environmental regulations and standards.

We made great strides in a number of partnership initiatives
that focus on environmental and energy sustainability,
including the Continuous Lower Energy, Emissions and
Noise (CLEEN) industry/government consortium. CLEEN
is a five-year effort to accelerate commercialization of
green technology to help achieve NextGen environmental
and energy goals. CLEEN seeks to reduce fuel burn by

The FAA has begun
designing integrated
airspace and new
procedures to deconflict
arrivals and departures in
metroplexes, improvements
recommended by the
RTCA NextGen Mid-Term
Implementation Task Force.

33 percent, to reduce nitrogen oxide emissions by 60
percent and to reduce aircraft noise levels by a cumulative
32 decibels. In fiscal year 2010, we awarded cost-share
contracts to five companies to demonstrate technologies
that will reduce subsonic commercial jet aircraft fuel
consumption, emissions and noise. Technologies include
sustainable alternative aviation fuels, lighter and more
efficient gas turbine engine components, noise-reducing
engine nozzles, adaptable wing trailing edges, optimized
flight trajectories using onboard flight management systems
and open rotor and geared turbofan engines. CLEEN will
accelerate development of this technology for potential
introduction into aircraft and engines beginning in 2015.

We also are working to enable use of sustainable alternative
aviation fuels in concert with the Partnership for Aviation
Noise and Emissions Reduction, the Commercial Aviation
Alternative Fuels Initiative (CAAFI)
andthe Transportation Research Board’s
Airport Cooperative Research Program.
We are leveraging overall federal efforts
by partnering with the Environmental
Protection Agency, NASA and the
U.S. departments of Defense, Energy
and Agriculture to meet research
and development goals and achieve
consensus on environmental and fuel
standards and deployment.

In fiscal year 2010, we completed
research with our CAAFI partners to
support the establishment of a standard
for biofuel (hydrotreated renewable jet,
HRJ). Qualification and -certification
testing is on track for approval of HRJ use in commercial
aircraft in early 2011.

We have launched the Aviation Climate Change Research
Initiative to better characterize aviation contributions
to climate change and qualify relative importance and
tradeoffs among non-carbon-dioxide aircraft emissions to
determine options.

IMPROVING APPROVAL PROCESSES

In response to recommendations from the RTCA task
force, the FAA focused on a number of initiatives to
ensure consistent and efficient evaluations and approvals
of NextGen technologies and operations. With industry,
the total time from submission of an initial application for
RNP Special Aircraft and Aircrew Authorization Required
(SAAAR) approaches dropped to a typical time of 45 days,
down from 18 months. This dramatic improvement is due to
increased maturity of the applications themselves, as well
as FAA improvements in standardizing and coordinating
the applications. The FAA instituted procedures to keep
operators informed of the status of their RNP applications,
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implemented a national tracking and data repository system
for applications, and authorized two new RNP SAAAR
consultancies with recognized expertise in helping operators
comply with the criteria.

The FAA has prioritized its resources on NextGen aircraft
projects ahead of other non-safety aircraft changes. New
coordination mechanisms will enable a more rapid transfer
of responsibility from headquarters to field offices and
early involvement from aviation safety representatives to
avoid later delays.

Due to the criticality of enhancing PBN delivery, the FAA
completed a cross-agency navigation procedures project
that was co-chaired by the FAA’s Office of Aviation Safety
and the Air Traffic Organization. The project reviewed all
policies and processes used to request, prioritize, process,
approve and implement operational air traffic navigation
procedures. Resources are being identified to implement
recommendations from the final report. Steps have already
been taken to enhance the exchange of data, improve
database management and advance the environmental
compliance process.

Easing Congestion in Metroplex Airspace

The FAA s taking a major step to loosen key bottlenecks in
metroplexes, the busy metropolitan areas where multiple
airports and competing airspace lead to less-than-efficient
operations.

We have begun designing integrated airspace and new
procedures to deconflict arrivals and departures in an
initiative that will reach 21 such areas by 2016. The 2009
RTCA NextGen Mid-Term Implementation Task Force
recommended the concept, and the FAA included it in the
2010 response to the task force. We aim to deliver NextGen
benefits to each area within three years of launching a
study of potential improvements.

The improvements use existing aircraft equipment
to enhance vertical profiles for descents and climbs,
eliminating or reducing the need for airplanes to level off.
They decouple traffic better between airports used mainly
by commercial airlines and airports frequented by general
aviation aircraft, provide more diverging departure paths
that will get aircraft off the ground and heading toward
their destination faster, and add more-direct high-altitude
Area Navigation (RNAV) routes between two or more
metroplexes.

The metroplex project takes a systems approach to
Performance Based Navigation (PBN) initiatives and
the design of airspace, providing a geographic focus to
problem solving. A primary objective is to harness the
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Finally, the FAA continues to publish the plan for future
NextGenstandards (see AppendixA). Thisschedule provides
transparency for manufacturers who are developing the
equipment and operators who are interested in scheduling
aircraft modifications to bundle the technologies and reduce
the overall cost of implementation.

VALIDATING CONCEPTS

Once a concept is developed, we use simulations and
demonstrations to pursue it further. The NextGen Integration
and Evaluation Capability (NIEC) made its debut in June
2010 as an FAA research platform to explore, integrate and
evaluate NextGen concepts through simulation activities.
Located at the FAA’s William J. Hughes Technical Center,
the NIEC houses interconnected labs that represent every
facet of the NAS, including UAS operations. Attention
to human-automation interface issues during NextGen
development is critical to good design and the orderly
introduction of NextGen systems and procedures.
Research into human factors, and Human-in-the-Loop
testing and demonstrations, are essential tools to validate

full power of PBN to compound the benefits of individual
routes by tackling entire areas or regions in an integrated
manner. This approach will unlock new efficiencies in
these areas where several busy airports operate in close
proximity, often with smaller general aviation and military
airports in the vicinity.

In 2010, we developed an integrated National Airspace and
Procedures Plan to implement more-efficient operations
in metroplex areas. Study teams with representatives of
the FAA, the National Air Traffic Controllers Association
and the aviation community will provide an expeditious
but comprehensive, front-end strategic look at each
metroplex.

They will analyze operational challenges, assess current
and planned airspace and procedures efforts, and
explore new opportunities for solutions that are tailored
individually to each metroplex. Once a study team has
come up with the right changes for its metroplex, a design
and implementation team will develop the changes and
put them in place.

We launched this process in September 2010 by creating
prototype study teams for our first two metroplex projects,
in the Washington, D.C., and north Texas areas. Working
with local facilities and stakeholders, the teams made
recommendations in December that include converting
conventional procedures to PBN, removing level-offs on



NextGen concepts. NIEC’s UAS integration simulations
and demonstrations were conducted in collaboration with
industry, government and academic partners.

In fiscal year 2010, the National Air Traffic Controllers
Association (NATCA) engaged the operational workforce
in participating in a number of research and demonstration
activities to validate NextGen concepts in real-world
scenarios. Twelve NATCA controllers participated in a
recent demonstration at a Dallas/Fort Worth International
Airport (DFW) tower to show how a new surveillance
display called the Tower Flight Data Manager (TFDM)
system would present surveillance, flight data, weather,
airport configuration and other information critical to
controller situational awareness in a consolidated manner
on just two displays instead of up to a dozen different
displays. The new surveillance display used Airport
Surface Detection Equipment-Model X data to show all
aircraft operating on the surface at DFW and on short final
approach or departure. Data flowed between the TFDM
surveillance display and the one carrying electronic flight
data, which is intended to replace the paper strips used by
most U.S. towers today.

arrivals, segregating arrival routes to deconflict flows,
expediting departures and realigning airspace to support
those changes.

Following review and approval of these recommendations,
design and implementation teams take over at each
location. We expect to see operational change as early as
March 2013.

In parallel with the prototype study team effort, the
FAA continued to work collaboratively with industry
through the NextGen Advisory Committee to develop a
transparent, repeatable prioritization process to determine
the study order for the remaining metroplexes. Using the
prioritization criteria, we have selected the next five sites
for deployment of study teams. These sites are Atlanta,
Houston, Southern California, Northern California and
Charlotte, N.C.

We are deploying study teams to all five sites this
fiscal year. We expect to complete study team activities
at all remaining metroplexes by 2013 and finish all
implementation work by 2016.

This effort will help us improve today’s busy metropolitan
airspace by reducing route conflicts between airports,
adding routes and avoiding reroutes, eliminating altitude
restrictions and reducing restrictions due to special use
airspace.

The FAA, Airservices Australia and Airways New Zealand
established the Asia and Pacific Initiative to Reduce
Emissions (ASPIRE) in 2008 to reduce the impact of aviation
on the environment in those regions through technological
innovation and best-practice air traffic management. The
effort includes demonstrations and implementation of key
NextGen technologies and practices, including reduced
separation, more efficient flight profiles and Initial Tailored
Avrrivals.

Through the Atlantic Interoperability Initiative to Reduce
Emissions (AIRE), a joint project involving the FAA, the
European Commission, and U.S. and European airlines,
we conducted flight trials demonstrating how NextGen
technology and procedures increase fuel efficiency and
reduce emissions and noise. Those procedures included
continuous climb and descent profiles, optimized oceanic
routing and Initial Tailored Arrivals. Similarly, we
completed two demonstration flights with our partners
from Japan and Singapore, who joined ASPIRE in 2009
and 2010, respectively.
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Collaboration with several other government agencies
including NASA and the departments of Defense and
Homeland Security has helped us explore NextGen concepts.
With NASA, we simulated implementing high-altitude
airspace boundary changes in support of the NextGen
Flexible Airspace concept of operations and conducted
human factors testing of high-altitude RNAV operations.
We also signed an interagency agreement with NASA to
develop UAS modeling and simulation capabilities.

OPERATIONAL WORKFORCE

The FAA launched a new effort to train the operational
workforce on NextGen capabilities asthey are implemented.
The technical controller training office is working with
NextGen program offices and with the human factors group
to ensure that controllers and technicians get the right
training at the right time. Training for aviation inspectors,
engineers and flight test pilots is also being developed
to ensure effective oversight of implementation. Early
collaboration has ensured that the training development
process will be streamlined to meet the NextGen
implementation process.

In addition, a representative of NATCA was assigned to
headquarters in fiscal year 2010 to enhance workforce
engagement. This representative and additional labor
representatives will provide operational expertise in the
full cycle of development for NextGen concepts as well
as guidance on optimal labor participation in NextGen
initiatives.

STAKEHOLDER COLLABORATION

NextGenisacollaborative endeavor, and the FAAisworking
with aviation community partners to lay the groundwork
for successfully meeting our mid-term commitments. The
FAA initiated a community engagement strategy involving
a new senior-level advisory panel, the NextGen Advisory
Committee, representing the broader aviation community on
issues involving air traffic, safety, airports, the environment
and international harmonization.
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In June 2010, the FAA chartered an Aviation Rulemaking
Committee to provide a forum for the aviation community
to define a strategy for incorporating ADS-B In technologies
into the NAS.

Through the JPDO, we are working closely with our
interagency partners, NASA and the U.S. departments of
Commerce, Defense and Homeland Security, to develop
and deliver NextGen capabilities.

GIVING THE WORLD NEW WAYS TO FLY

The FAA continued to partner with its international
counterparts to ensure that NextGen concepts, systems
and procedures match those under development elsewhere.
The goal is to provide safe, seamless, efficient and
environmentally responsible operations worldwide.

The FAA continues to work with ICAO, industry standard-
making bodies and international civil aviation authorities
to harmonize standards for NextGen technologies and
procedures.

The United States and the European Union also agreed
to improve interoperability of NextGen and its European
equivalent, the Single FEuropean Sky Air Traffic
Management Research (SESAR), by cooperating on
civil aviation research and development through a new
memorandum of cooperation and associated annex for
global interoperability. Future cooperation annexes may
include aviation research and alternative fuels.

The capabilities and technologies that the FAA developed
and implemented in 2010 represent significant milestones
in the ongoing transformation of the NAS through
NextGen. They pave the way for further progress in the
coming year and in the mid-term. Our focus will continue
to be on mitigating risk to provide the safest possible air
traffic management system while working closely with our
aviation community partners and international counterparts
to fully realize the benefits of NextGen. B



N eXtG e n Be n efItS Demonstrating Operational Savings and Improvements Today

The FAA has greatly expanded its work on demonstrations,
trials and initial deployment of NextGen systems and
procedures during the past year. National Airspace System
(NAS) operators and users — particularly participants in
the demonstrations and trials — are benefiting from them.
But there is a chicken-and-egg nature to the economic and
policy decisions that will have the most influence over the
extent and timing of future benefits.

On the one hand, achieving NextGen’s benefits depends
heavily onaircraft operators and other stakeholders investing
in the avionics, ground equipment, staffing, training and
procedures they will need to exploit the infrastructure that
the FAA puts in place to transform the aviation system in
the coming decade and beyond.

On the other hand, the willingness of operators and other
stakeholders to make these investments depends critically
on the business case for them — analyses of how valuable
these benefits will be, and a clear demonstration that the
analyses will turn out to be valid.

When costs are clear but benefits are even a little bit cloudy,
there is an information gap that the FAA must help fill. We
try to do this in two ways. First, we conduct broad, system-

level analyses, estimating how integrated NextGen benefits
will develop and grow over a period of years. This work
draws on modeling and simulations of how NAS operations
will change and what effects the changes will have.

Second, we conduct a wide range of demonstrations
and operational trials of specific NextGen systems and
procedures. These demonstrations, conducted in real-world
settings by operations and development personnel using
prototype equipment, serve many purposes. They mitigate
program risks and show us whether we are on the right
track in our technical approaches. They provide valuable
insight into how equipment should be designed for
operability, maintainability and a sound human-automation
interface. And they are instrumental in advancing our
understanding of the benefits to be gained from the
capabilities being demonstrated.

Each demonstration is specific to a time, place and set of
operating conditions. The demonstrations enable us to tally
benefits in ways that consumers and the aviation community
understand and value — increasing efficiency, saving time
and money, and reducing fuel consumption, greenhouse gas
emissions and noise.
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This information from the demonstrations helps us refine
our models of NAS operations and how these operations will
change, and thus our overall estimates of NextGen benefits.
Further, it provides direct measurements of the ways
specific NextGen capabilities can benefit NAS stakeholders
and the public, enabling stakeholders to improve their own
estimates of the benefits and costs of buying equipment for
NextGen, and to be more confident of their analyses.

Our latest estimates show that by 2018, NextGen air traffic
management (ATM) improvements will reduce total delays,
in flight and on the ground, about 35 percent compared with
what would happen if we did nothing. The delay reduction
will provide $23 billion in cumulative benefits from 2010
through 2018 to aircraft operators, the traveling public and
the FAA. We will save about 1.4 billion gallons of aviation
fuel during this period, cutting carbon dioxide emissions by
14 million tons.

These estimates assume that
flight operations will increase as

$23 Billion in Benefits

SAFETY

Many NextGen operational capabilities will make the NAS
safer. For example, broadcast services will improve the
ability of appropriately equipped aircraft to display directly
to the flight deck information about nearby traffic, weather
and flight-restricted areas. Automatic Dependent
Surveillance-Broadcast (ADS-B) improvements in
situational awareness — on the ground and in cockpits —
will increase controllers’ and pilots’ individual and
combined ability to avoid potential danger and provide
valuable time savings in search and rescue efforts.

More precise tracking and information-sharing will improve
the situational awareness of pilots, enabling them to plan
and carry out safe operations in ways they cannot do today.
Air traffic controllers will become more effective guardians
of safety through automation, implementation of the Safety
Management System (SMS)

3 process and simplification of their

most routine tasks, coupled with
projected in the FAA’s Aerospace better awareness of conditions in
Forecast for Fiscal Years 2010- the airspace they control.
2030. The forecast depends in turn Reduce ) .
. L. Advances in tracking and
on economic growth projections Delays manaeing operations on_ airport
that may affect the demand for 35% sme op b

air transportation and the price of
fuel. Another assumption is that
operators will equip their aircraft

. Reduce
gradually during the decade CO, Emissions
to take advantage of NextGen 14M Tons

Cumulative

capabilities.

We believe these benefit estimates
are somewhat understated, and we
continue to refine them. These
benefit models include major
NextGen air traffic management
improvements, major  airport
infrastructure projects and the
carbon dioxide emission reductions
that result from our advanced
systems and procedures. These models do not yet include other
environmental effects, emissions benefits from sustainable
alternative fuels, the fuel-efficiency benefits of airframe and
engine improvements, security benefits and infrastructure
projects at smaller airports. We will continue to update our
integrated NextGen benefits estimates as we develop and
validate improved modeling capabilities, and as new economic
or operational conditions warrant.

Aviation safety, the environment and airport operations
throughout the NAS will benefit greatly from NextGen
capabilities. At the same time, the FA A’s safety, environment
and airports organizations, with industry and other
government partners, are contributing greatly to making
NextGen a reality.

20 NextGen Implementation Plan

surfaces will make runway incursions
less likely. Leveraging Airport
Surface Detection Equipment-Model

Reduce X (ASDE-X) surface radar coverage
Fuel Use with ADS-B surveillance of aircraft
1.4B Gallons

and ground vehicles will increase
situational awareness, particularly
when linked with runway status lights.
Collaborative decision making will
increase everyone’s understanding
of what others are doing.

Cumulative

These estimates are highly sensitive to traffic and fuel price forecasts,
which have been variable in recent years. In particular, we anticipate
that the delay reduction estimate will continue to fluctuate within a
range of 20 percent to 35 percent. The estimate aggregates nationwide
benefits; local or facility delay reductions may differ.

Starting with pre-takeoff
advisories, departure instructions
and reroutes for pilots, we will
use data messages increasingly
instead of most voice communications between pilots
and controllers, reducing opportunities for error or
misunderstanding. Voice channels will be preserved for the
most critical information exchange.

ENVIRONMENT

As with safety, our work to enhance aviation’s influence on the
environment also benefits — and is a beneficiary of — NextGen.
The operational improvements that reduce noise, carbon
dioxide and other greenhouse-gas emissions from aircraft are
the tip of the FAA’s environmental iceberg. Equally important
are the other four-fifths of the agency’s environmental approach
— aircraft and engine technology advances, sustainable fuels,
policy initiatives and advances in science and modeling.



Environmental benefits of operational improvements are
simple and direct. When we improve efficiency in the NAS,
most of the time we save time and fuel. Burning less fuel
produces less carbon dioxide and other harmful emissions.
And some of our NextGen improvements, notably landing
approaches in which aircraft spend less time maintaining
level flight and thus can operate with engines at idle, reduce
ground noise too. But operational benefits go only so far;
their net system-wide effect can be offset by growth of the
aviation system.

To accommodate system growth, we are looking to
develop aircraft, engine and fuel technology. In 2009, we
established the Continuous Lower Energy, Emissions and
Noise program to bring promising new airframe and engine
technologies to maturity, ready to be applied to commercial
designs, within five to eight years. Similarly, we are part of
a government-industry initiative, the Commercial Aviation
Alternative Fuels Initiative, to develop sustainable low-
emission alternative fuels and bring them to market.

We have developed and are using the NextGen
Environmental Management System (EMS) to integrate
environmental protection objectives into NextGen
planning and operations. The EMS provides a structured
approach for managing our responsibilities to improve
environmental performance and stewardship. We also are
analyzing the effect on aviation of environmental policy
and standards and of market-based measures, including
cap-and-trade proposals.

AIRPORTS

Many airports will benefit from substantial improvements
in efficiency, access, surveillance, environment and safety.
Surveillance, situational awareness and safety will improve
at airports with air traffic control (ATC) radar services as
we deploy ADS-B ground stations across the NAS and
update our automation systems, and as operators equip their
aircraft for it. The FAA also plans to publish Wide Area
Augmentation System (WAAS) Localizer Performance
with Vertical Guidance (LPV) approach procedures for all
suitable runway ends by 2016.

Additional Performance Based Navigation capabilities in
busy metroplex areas will provide efficiency and reliability
improvements during inclement weather, and will relieve
or eliminate conflicts among routes into or out of airports
that are close to one another. At the busiest airports, air
traffic controllers, operators and airport personnel will
share surface situational awareness information to reduce
taxi times collaboratively. And NextGen will make the
entire system more flexible, enabling it to respond to
changing demands on flight operations, including the
continued evolution of space transportation operations, and
of unmanned aircraft systems operating in the NAS.

FLIGHT OPERATIONS

All aircraft operators in the NAS will benefit from two
major categories of improvements — efficiency and capacity,
and access. Much of the time, efficiency and capacity go
together. When we reduce the distance needed for the safe
separation of aircraft, reduce delays from weather and other
disruptions, and increase flight-path and procedures options
for controllers as they maintain the flow of traffic, we
improve capacity as well. Surface initiatives like the ones
we describe below make important contributions across the
board — they improve situational awareness and safety, they
reduce fuel consumption and carbon dioxide emissions and
they reduce tarmac delays. And by improving the efficiency
of surface operations, they increase capacity.

Access issues center on runways at major airports, affecting
mainly airlines, and airports and airspace that lack radar
coverage, a problem for general aviation. NextGen will
improve efficiency in operations that involve closely spaced
parallel runways and converging and intersecting runways.
Area Navigation (RNAV) and Required Navigation
Performance (RNP) will improve efficiency and capacity
in departures and approaches. For general aviation, ADS-B
will enable controllers to track properly equipped aircraft
in non-radar areas covered by ADS-B ground stations.
General aviation operators equipped for ADS-B In will
receive traffic and weather information directly in the
cockpit, providing them with greater situational awareness.
LPV approach procedures will give properly equipped
aircraft Instrument Landing System (ILS)-like capability at
non-1LS airports.

In the 2010 update of the NextGen Implementation Plan,
we surveyed a wide variety of demonstration programs and
operational trials that illustrated benefits to the NAS and its
stakeholders. For this year’s Plan, we will highlight surface
collaboration and initial tailored arrivals, demonstration
programs that advanced significantly during 2010.

SURFACE COLLABORATION

Getting aircraft into and out of our nation’s airports safely
and efficiently is essential for smooth operations, and it
begins on the ground. Improving operations on runways,
taxiways and ramps is an important part of NextGen.

We have a number of efforts under way showing how better
situational awareness and pacing on the ground will give
operators and the traveling public more reliability and save
them time, while also managing environmental impacts.
We can cut fuel consumption and emissions by reducing
the time and number of aircraft idling on taxiways waiting
for takeoff, or for open gate slots upon arrival. Also, we can
reduce equipment wear — stop-and-go accelerations are hard
on engines and other parts, and they also emit significant
additional amounts of carbon dioxide into the atmosphere.

www.faa.gov/nextgen 21



A major success of the year was the minimal disruption
that occurred during a four-month runway resurfacing and
widening project in one of the nation’s busiest airspaces. The
longest runway at New York John F. Kennedy International
Airport (JFK) — 31L/13R, also known as the Bay Runway
— had to be expanded to accomodate new, larger aircraft.
The project also included taxiway improvements and
construction of holding pads for parking delayed aircraft
and enabling other aircraft to move ahead for takeoff.

To minimize disruption during construction, JFK’s operators
turned to a collaborative effort using departure queue
metering, in which each departing aircraft from JFK’s many
airlines was allocated a precise departure slot and waited for
it at the gate rather than congesting taxiways. The procedure
limited delays so well, it was extended after the work on
runway 31L/13R was completed. Preliminary estimates
indicate that using this system could save 5 million gallons
of fuel and 7,000 hours

of taxi time a year. The

runway improvements

are estimated to reduce

flight delays by 10,500

hours a year.

The JFK experience
contributed to concepts

of  departure  queue
management. It drew
on experience in an

FAA demonstration of
Collaborative Departure

Queue Management
(CDQM) in 2009 at
Memphis International
Airport in Tennessee,

where we worked with FedEx. CDQM shares real-time data
about the location of all aircraft and other vehicles on the
airport surface among controllers, pilots, airline operations
centers, airport operators and the FAA’s Air Traffic Control
System Command Center. We took the success of the
JFK system as a demonstration that CDQM will work in
operations involving multiple airlines.

Another step toward CDQM is N-Control, a NextGen-funded
initiative to reduce fuel burn, carbon dioxide emissions and
taxi-out times by holding aircraft at the gate, as at JFK. While
metering operations at JFK dealt with a specific problem,
N-Control is meant for business-as-usual situations, too. The
N in N-control refers to the maximum number of aircraft
authorized to push back and enter an airport’s active movement
area during a set time period. The goal is to feed the runway
constantly, without getting into stop-and-go movement of aircraft.
Preliminary findings from a one-month demonstration at Boston
Logan International Airport, conducted August-September
2010, indicate reductions of nearly 18 hours of taxi-out time,
5,100 gallons of fuel and 50 tons in carbon dioxide emissions.
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N-Control is meant to be a relatively simple, low-cost
program for airports that may not require the highest
CDQM capability, which entails more significant hardware/
software investments and depends on surface decision
support systems and user data-sharing interfaces. We are
demonstrating such an advanced system at Memphis, where
operators can manage their own takeoff slot allocations
through automated metering. The demonstration reduced
fuel consumption and carbon emissions during periods
of heavy departure demand. Surface management
demonstrations are continuing at Memphis, where we
worked with Delta Air Lines as well as FedEx during
2010, and Orlando, Fla.

AtJFK and Memphis, sharing surface surveillance data with

airlines has reduced taxi times by more than one minute per

departure on average. Surface metering techniques being

demonstrated at these facilities appear to shift an additional
minute from the taxiways
to the gates, conserving
additional fuel. These
results suggest that the
combined annual savings
from increased data
sharing and metering
could be about 7,000
hours of taxi time at
JFK and 5,000 hours at
Memphis.

For CDQM, the next

step beyond Memphis

was Orlando, where

we  conducted field

evaluations in 2010. The

environments of the two
airports differ greatly, enabling us to concentrate on different
CDQM capabilities. At Memphis, FedEx conducts a massive
hub operation overnight, when it is the only carrier operating
there. During the day, Delta is the hub airline, with two high-
density departure pushes. Delta and its regional affiliates
account for nearly 85 percent of passenger-carrier departures
at Memphis. By contrast, none of the airlines conduct hub
operations at Orlando, and it takes the combined departures
of Orlando’s eight biggest airlines — of a total of 39 airlines
that serve the airport — to account for as great a percentage
of departures as Delta’s at Memphis.

In these differing environments, we have pursued different
objectives. Memphis isatest for systems to reduce departure
gueues in periods of high demand that involve essentially
a single airline. Delta’s and FedEx’s ramp towers handle
their own flights. The Memphis tower handles access for
the other airlines at the airport.

At Orlando, the main focus of CDQM has been on
automated identification of departure queue management



issues involving traffic management initiatives — including
flights with new estimated departure control times, flights
affected by departure miles-in-trail restrictions and flights
needing or already assigned approval requests — as well
as extended departure delays related to weather and other
disruptions, and surface data integrity.

All the surface data-sharing capabilities we are
implementing support the development of the Tower
Flight Data Manager (TFDM) system. TFDM will integrate
a number of air traffic control tower systems and a suite
of decision support tools, like CDQM, into a common
information management platform and distribute the
information on a common display platform. The various
capabilities will be made available like applications on
a smartphone, adding up to support for trajectory-based
operations on the surface.

Our goal is not only a collaborative surface traffic
management system that maximizes efficiency in surface
traffic flow. We also seek increased situational awareness
for controllers and pilots to improve safety.

Surface safety will be enhanced when we leverage modern
ground-surveillance tools such as ASDE-X in combination
with  NextGen capabilities. In
particular, the surveillance and
situational awareness capabilities
offered by ADS-B will enable pilots
and controllers to see properly
equipped ground vehicles as well as
aircraft, even when weather reduces
visibility. Using ASDE-X’s detailed
coverage of movement on runways
and taxiways, controllers can detect
potential runway incursions. We have installed ASDE-X at
32 commissioned airports, and we expect to add three more
airports this year.

To further leverage ASDE-X surface-movement
information, we have installed Data Distribution Units
(DDUs) at many ASDE-X locations. DDU data are shared
through a nationwide network that will give operators
access to surface-movement information from a single
System Wide Information Management interface. In 2010,
we worked on policies for data rights and data release in
support of surface data-sharing goals, and we expect to
establish these policies in 2011.

The FAA has established standards for a comprehensive
Geographic Information System (GIS) program for
collecting and maintaining safety-critical and facility data
for airports. Airport GIS is part of an FAA-wide initiative to
strengthen data quality, improve industry efficiencies and
reduce data collection and management costs. It is a single,
robust, Web-based system for airport-related data.

Thirty-seven airports across the country are the first to
collectand input data into Airport GIS. These data are laying

Better situational awareness
and pacing on the ground will
give operators and the traveling
public more reliability and save
them time, while also managing
environmental impacts.

the foundation for the creation of electronic Airport Layout
Plans (eALPs). ALPs are scaled drawings of existing and
proposed land and facilities needed to operate and develop
the airport. They represent an understanding between
the airport owner and the FAA on the development and
operation of the airport. The eALP will be the basis for future
collaborative decision making in airport development, and
for ensuring safety through the implementation of safety
management systems.

INITIAL TAILORED ARRIVALS

An Initial Tailored Arrival (ITA) is a pre-negotiated arrival
path through airspace of multiple ATC facilities. The ITA
limits vectoring and minimizes the time the aircraft spends
maintaining level flight during its descent. The concept has
matured during four years of demonstrations, and we will
make the transition to normal operations this year.

The pilot initiates an ITA with a request to ATC while the
aircraft still is in its cruise phase. If an ITA is available, the
controller sends the pilot a clearance that includes a descent
profile with speed and altitude restrictions, as applicable.
The clearance is sent as data, which limits ITAs at present
to aircraft equipped with the Future
Air Navigation System (FANS) for
communications over oceans. The
pilot loads the clearance directly
into the aircraft’s flight management
system, which controls the descent.

ITAs differ from other types of
Optimized Profile Descents (OPDs)
inthat they are assigned by controllers
to specific approaches and tailored to the characteristics of
a limited number of FANS-equipped aircraft types — 747s,
777s, A330s, A340s and A380s. They begin at the top of
the descent and, when completed, control the aircraft all
the way down to the runway. By contrast, other types of
OPDs, such as RNAV arrival procedures, are published for
all users and must serve a wide variety of aircraft types.

Controllers monitor ITAs throughout the aircraft’s descent.
Traffic conflicts, unfavorable weather or other factors often
cause them to discontinue an ITA while it is in progress,
converting it to a conventional arrival. Data show that even
partial ITAs are beneficial to operators and the environment.
A key feature of an ITA is that the aircraft descends from
its cruise altitude more continuously, with a minimal
requirement to maintain level flight. If an aircraft needn’t
maintain level flight, its engines can be set at or near idle.
This saves fuel and reduces emissions of carbon dioxide
and other harmful gases.

We have conducted ITA flight demonstrations at San
Francisco, Los Angeles and Miami, all in conjunction with
our international green-aviation initiatives, the Asia and
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Pacific Initiative to Reduce Emissions (ASPIRE) and the
Atlantic Interoperability Initiative to Reduce Emissions
(AIRE). Last fall, we completed a rough-order-of-
magnitude life cycle business case estimate using data from
11,476 arrivals at San Francisco of 747-400 and 777-200
aircraft between December 2007 and September 2010.

We estimated that the 747s saved an average of 176 gallons
of fuel per arrival in ITAs and 78 gallons per flight in partial
ITAs, compared with conventional approaches. For 777s,
the corresponding savings were 99 gallons in full ITAs and
43 gallons in partial ITAs.

To assess the business case, we estimated the costs of
establishing ITAs and operating them through 2030 at
10 airports — the current three, plus Anchorage, Alaska;
Honolulu; Orlando, Fla.; Portland, Ore.; San Juan, Puerto
Rico; Seattle-Tacoma, Wash.; and Travis Air Force Base in
California. Most Atlantic Coast airports are not near-term
candidates now because the ITA clearance would have to
be given in Canadian airspace.
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We also estimated benefits over the 20-year period, based
entirely on fuel savings. We did not try to put a value on the
reduction in carbon dioxide emissions or noise.

We found very high benefit-to-cost ratios — 44:1, 33:1 and
22:1, depending on whether growth in Data Communications
avionics equipage over 2010 levels is high, moderate or
zero. In each case the payback year is 2012. The benefit-
to-cost ratios are unusually high because the main driver
of benefits is avionics — FANS and an advanced flight
management system — and airlines already have incurred
the cost of each. The remaining costs are very low relative
to benefits.

When ITAs are fully operational, they still will be
limited to aircraft with FANS. Also, ATC facilities still will
need the Advanced Technologies and Oceanic Procedures
system, which is the only automated platform that can send
the ITA data messages. Butall airlines with FANS-equipped
aircraft, not just the airlines involved in the demonstration
programs, will be able to use the procedure. And we will
make it available at other international gateway airports. W
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NextGen

Operating in the Mid-Term

This section describes how the FAA envisions airspace
system operations in the mid-term by showing what an
aircraft operator will experience through all phases of
flight. As we transition to this state over the next several
years, operators and the flying public will continue to
reap the benefits of NextGen, including improved safety,
increased capacity and efficiency, and better environmental
performance. The mid-term system, in turn, will provide a
foundation for a further evolution of the airspace system in
the long term.

With NextGen, we must continue to advance safety in
the face of increasing traffic and the introduction of very
light jets, unmanned aircraft systems and commercial
space flights. Further reductions in the accident rate are
essential as the overall traffic increases, and achieving
those reductions depends on focused safety initiatives and
a pervasive approach to safety that is formalized through
the safety management system.

NextGen will take full advantage of proactive safety
management which allows us to analyze trends and
uncover problems early on, so that preventive measures
are put in place before any accident can occur. Our safety
information sharing and analysis tools will evaluate data
from a variety of FAA systems, a multitude of operators,
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and international databases to monitor the effectiveness
of safety enhancements and identify where new safety
initiatives are warranted.

NextGen will accelerate efforts to improve aviation’s
environmental and energy performance to be able to
sustain growth and add capacity. A strategic Environmental
Management System approach will be used to integrate
environmental and energy objectives into the planning,
decision making and operation of NextGen. We will realize
emissions, energy and noise benefits from advanced systems
and procedures, but more improvements will be needed
than can be operationally achieved. A major NextGen
initiative, the Continuous Lower Energy, Emissions and
Noise (CLEEN) program, helps accelerate the development
and certification of promising new engine and airframe
technologies and sustainable alternative fuels. Entry into
service of successfully demonstrated CLEEN technologies
is expected in the mid-term. We also expect that, aided by
the government-industry Commercial Aviation Alternative
Fuels Initiative, sustainable alternative fuels will supply
some of the civil jet fuel supply needs by the end of the
mid-term, and this contribution will continue to increase
in future years, improving air quality and reducing net
carbon dioxide emissions while striving to achieve carbon-



neutral growth by 2020, using 2005 as the
baseline.

This mid-term system is enabled by policy,
procedures and systems both on the ground
and on the flight deck. It makes the most
of technologies and procedures that are in
use today, while introducing new systems
and procedures that fundamentally change
air traffic automation, surveillance,
communications, navigation and the way
we manage information.

FLIGHT PLANNING

In addition to the advanced systems and procedures we
developthroughthe NextGentransformational programsand
solution sets, the mid-term system depends on coordination
with and support from FAA specialists on safety, security,
airports, the environment, policy development and the other
building blocks of a modern air traffic management system.
FAA information and management systems must keep all
these activities synchronized as we approach the mid-term,
reach it and move on.

Key ground infrastructure and avionics are included here
in tables for each of the flight phases. A more detailed
description of the mid-term system, including the FAA’s
National Airspace System Enterprise Architecture and
other documentation, is available on the FAA’s NextGen
Web site, www.faa.gov/nextgen.

While operators who adopt related new avionics will receive
the greatest benefit in this time frame, lesser-equipped
operators still will be accommodated. The investments
for operators and airports to support these operations
are discussed in Appendix A. Through international
collaboration on standards, we make certain that avionics
developed to take advantage of NextGen or other advanced
infrastructures worldwide will be interoperable.

FLIGHT PLANNING

Flight planners in the mid-term will have increased access
to relevant information on the status of the National
Airspace System through a shared network-enabled
information source. Operators will have access to current
and planned strategies to deal with congestion and other
airspace constraints. New information will include
scheduled times of use for special activity airspace for
military, security or space operations. It will describe other
airspace limitations, such as those due to current or forecast
weather or congestion. It also will show the status of
properties and facilities, such as closed runways, blocked
taxiways and out-of-service navigational aids. This shared
information will enhance the ability of users to plan their
flight operations according to their personal or business
objectives. Updates will be available as individual flight-
planning objectives are affected by changes in airspace
system conditions. Operators will plan their flights with a

Key Ground Infrastructure

* Data Communications (Data Comm)

* En Route Automation Modernization (ERAM)
Modernized Aeronautical Information Management (AIM)
* NextGen Network Enabled Weather (NNEW)

* NextGen Weather Processor (NWP)

» System Wide Information Management (SWIM)

» Tower Flight Data Manager (TFDM)

Traffic Flow Management System (TFMS)

full picture of potential limitations, from ground operations
to the intended flight trajectory.

An outcome of this planning process will be an electronic
representation of the operator’s intended flight profile,
updated for changing conditions that might affect the flight’s
trajectory. Operators and air traffic management personnel
will have common access to this real-time information,
shared via a secure network. This information will provide
each group with improved situational awareness for
planning and for the ability to predict and resolve conflicts.
Improvements in calculated schedule arrival times will
enhance system-wide planning processes. Accomplishing
this will give controllers automated information on
airport arrival demand and available capacity to improve
sequencing and the balance between arrival and departure
rates. Later analysis of a substantial body of data — a full
day’s, or more — will enable managers to apply lessons
learned to future operations.

These advances will better accommodate operator
preferences and improve the use of resources, even to the
point of scheduling at the destination. For operators, they
will mean more efficient traffic management and enhanced
environmental performance by improving the ability to fine-
tune and adjust schedules during planning and throughout
the flight. For air traffic management, they will mean more
comprehensive situational awareness, including user intent,
and a capability to manage flights in groups as well as
individually.

PUSH BACK, TAXI AND DEPARTURE

As the time for the flight approaches, the final flight path
agreement will be delivered to the flight crew as a data
message. Data communications will provide pre-departure
clearances that allow amendments to flight plans. When the
aircraft taxis out, the flight crew’s situational awareness will
be improved by flight-deck displays that portray aircraft
movement on a moving map that indicates the aircraft’s
position on the airport surface and, at busy airports, the
position of other aircraft and surface vehicles. In the tower,
improved ground systems, such as surface-movement
displays, will enable controllers to manage the use of
taxiways and runways more efficiently; choosing the best
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Key Ground Infrastructure

» Automatic Dependent Surveillance-Broadcast
(ADS-B) ground stations

« Data Comm

* Modernized AIM

« NNEW

« NWP

» Satellite Based Augmentation System (SBAS)

enhancements
« SWIM
« TFDM
e TFMS

Avionics
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Flight Information Services-Broadcast (FIS-B)

Performance (RNP)
+ Data Comm

runway and taxi paths based on the departing aircraft’s
intended flight path and the status and positions of all other
aircraft on the airport surface and in the terminal area.

These flight deck and tower displays are important safety
tools that will improve our prevention of runway incursions
and other surface conflicts, especially when visibility
is low. More efficient management and the ability to
revise departure clearances using data communications
will mean fewer radio transmissions, shorter wait times,
fewer departure delays and reduced fuel consumption and

» Airport Surface Detection Equipment-Model X (ASDE-X)

+ Integrated Departure and Arrival Coordination System

» Standard Terminal Automation Replacement System (STARS)

» ADS-B, Traffic Information Services-Broadcast (TIS-B),

» Area Navigation (RNAV) and Required Navigation

their existing runways. Together, these
capabilities will enhance safety, improve
environmental performance, and reduce
operators’ delay and fuel costs.

Precise departure paths will optimize
system operations for entire metropolitan
areas, reducing delays by allowing each
airport to operate more independently.
This will better separate arrival and
departure flows for airports in proximity
to one another, which will provide more
efficient access to both commercial service
and general aviation airports in congested
metropolitan  regions. These precise
departures also can be designed to support
airports that are now limited by terrain and
other obstacles or during periods of reduced
visibility. Precise paths will reduce flight
time, fuel burn and emissions. They may
also decrease the impact of aircraft noise
to surrounding communities.

CLIMB AND CRUISE

As the aircraft climbs into the en route
airspace, enhanced processing of surveillance data will
improve position information and enable the flight crew
and controllers to take advantage of reduced separation
standards. Because the flight crew will be able to monitor
the position of other aircraft from their own aircraft’s flight
deck, air traffic personnel will be able to assign spacing
responsibility to the flight crew as it climbs to its cruising
altitude. The aircraft will be able to merge into the overhead
stream with a minimum of additional maneuvers.

emissions. Weather information will be
integrated into decision making for surface
management.

Departure performance will be improved by
using multiple precise departure paths from
each runway end through Area Navigation
(RNAV) and Required Navigation
Performance (RNP) procedures. Multiple
departure paths will enable controllers to
place each aircraft on its own separate track,
avoiding known constraints, thunderstorms
and other severe weather near the airport.

The ability to operate simultaneously
on closely spaced parallel runways -
through increased accuracy in surveillance
and navigation, and through improved
understanding of wake vortices — means
airports in effect will gain capacity for
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Key Ground Infrastructure

* ADS-B ground stations

» Advanced Technologies and Oceanic Procedures
» Data Comm

+ ERAM

« NNEW

« NWP

» Time Based Flow Management (TBFM)

« TFMS

Avionics

» ADS-B In and Out, with associated displays like Cockpit Display
of Traffic Information

» Data Comm, including integration with the Flight Management
System

» Future Air Navigation System in oceanic airspace

+ RNAV and RNP



Data communications will provide routine and strategic
information to the flight crew and automate some
routine tasks for both pilots and controllers. Controllers
will be able to focus on providing more preferred and
direct routes and altitudes, saving fuel and time. Fewer
voice communications also will reduce radio-frequency
congestion and spoken miscommunication. When weather
affects many flights, clearances for aircraft equipped for
data communications will be delivered automatically to the
controller and uplinked, increasing controller and operator
efficiency.

If a potential conflict with other aircraft, bad weather,
homeland security interventions or other constraints
develops along the aircraft’s planned path, automation will
identify the problem and provide recommended changes in
trajectory or speed to eliminate the conflict. If the aircraft is
equipped for data communications, the controller will send
the pilot the proposed change via a data message. Pilot and
controller will negotiate the change, in coordination with
the flight operations center. Agreed-on changes will be
loaded into both ground and aircraft systems. Improved
weather information, integrated into controller decision
support tools, will increase controllers’ efficiency and
greatly reduce their workload during bad weather.

At times, traffic delays, airspace restrictions or adverse
weather will require additional changes to the flight path
agreement. When rerouting is needed, controllers will be
able to assign offsets to the published route. Tailored to
each flight, these offsets will be a way of turning a single
published route into a “multi-lane highway in the sky.” Use
of offsets will increase capacity in a section
of airspace. Since the final agreement will
be reached via data messaging, complex
reroutes can be more detailed than those
constrained by the limitations of voice
communications and reduce one source of
error in communications.

In oceanic operations, air traffic
management personnel will provide aircraft
entering oceanic airspace with an optimized
trajectory. Airspace entry will be specified by
track entry time and the intended trajectory.
As weather and wind conditions change,
both individual reroutes and changes to the
entire route structure will be managed via
data communications.

DESCENT AND APPROACH

NextGen capabilities will provide a number
of improvements to terminal area operations
that save fuel, reduce noise, increase
predictability and minimize maneuvers
such as holding patterns and delaying
vectors. Enhanced traffic management tools
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Avionics

will analyze flights approaching an airport from hundreds
of miles away, across facility boundaries, and will calculate
scheduled arrival times to maximize arrival performance.
These advances will improve the flow of arrival traffic
to maximize use of existing capacity. Improvements in
calculated schedule arrival times will enhance system-
wide planning processes. Controllers will gain automated
information on airport arrival demand and available
capacity, enabling them to improve sequencing and the
balance between arrival and departure rates.

Information such as proposed arrival time, sequencing and
route and runway assignments will be exchanged with the
aircraft via a data communications link to agree on a final
flight path. The final flight path will ensure that the flight
has no potential conflicts, and that there is an efficient
arrival to the airport, while maintaining overall efficiency
of the airspace operation.

With the improved precision of NextGen systems,
separation between aircraft can be reduced safely. Suitably
equipped aircraft will be able to fly precise vertical and
horizontal paths, called Optimized Profile Descents, from
cruise down to the runway. These precision paths, which
may include precise inter-arrival spacing by the aircraft,
will allow for more efficient transitions from cruise to
the approach phase of flight into high-density airports.
Controllers will be able to use multiple precision paths
that maintain flows to each runway, using RNAV and
RNP arrivals. Precise arrivals will save fuel and reduce
emissions.

Today, the structure of arrival and departure routes does

Key Ground Infrastructure

+ ADS-B ground stations
+ ASDE-X

+ Data Comm

» Ground Based Augmentation System (GBAS)
+« NNEW

« NWP

+ SBAS

+ STARS enhancements
+ TBFM

+ TFDM

« TFMS

» ADS-B In and Out
» Data Comm

* GBAS avionics

* RNAV and RNP

» Vertical Navigation
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not allow for the most efficient use of
airspace. By redesigning airspace, new
paths can be used to provide integrated
arrival and departure operations. The FAA
will provide users with better options to
manage departure and arrival operations
safely during adverse weather, maintaining
capacity that otherwise would be lost. Poor-
visibility conditions dramatically reduce the
capacity of closely spaced runways, and the
capacity losses ripple as delays throughout
the airspace system. NextGen capabilities
will make it possible to continue using

Key Ground Infrastructure

» ADS-B ground stations

+ ASDE-X

+ Data Comm

 Integrated Departure and Arrival Coordination System
* Modernized AIM

« NNEW

+ STARS enhancements

+ SWIM

+ TBFM

+ TFDM

those runways safely, by providing better-
defined path assignments and appropriate
separation between aircraft.
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LANDING, TAXI AND ARRIVAL

Before the flight lands, the assigned
runway, preferred taxiway and taxi path
to the assigned parking space or gate will
be available to the flight crew via data communications.
This capability will be enabled by a ground system that
recommends the best runway and taxi path to controllers,
based on the arriving aircraft’s type and parking assignment,
and the status and positions of all aircraft on the airport
surface.

Flight deck and controller displays will monitor aircraft
movement and provide traffic and incursion alerts, using
the same safety and efficiency tools as during departure

NEW RUNWAYS

+ TFMS

Avionics

RUNWAY EXTENSIONS

- ADS-B, TIS-B
« Data Comm

operations. This will reduce the potential for runway
incursions. Appropriate surface and gate-area vehicle
movement information will be shared among air traffic
control, flight operations centers and the airport operator.
Airport and airline ramp and gate operations personnel will
know each inbound aircraft’s projected arrival time at the
gate. Operators will be able to coordinate push backs and
gate arrivals more efficiently. B

Existing runway capacity will increase through the mid-term with more precise routing and separation of departing
and arriving aircraft. Throughput rates will be similar during all weather conditions. Updated procedures for
closely spaced parallel operations will allow simultaneous arrivals. Airports may be able to site new runways
with greater flexibility and make better use of existing runways. Overall, airports will balance surface, gate and
terminal capacity with the improved runway capacity afforded by NextGen. Planned airfield improvements that
are expected to come online in the next several years include the following:

AIRFIELD RECONFIGURATION

» Chicago (ORD)
* Columbus (CMH)
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* Anchorage (ANC)

» Atlanta (ATL)

» Fort Lauderdale (FLL)
» San Antonio (SAT)

» Chicago (ORD)
+ Philadelphia (PHL)



NeXtGen Ahead Working Toward Tomorrow

The FAA is moving forward in a coordinated, integrated
manner to deliver the capabilities necessary to enable the
agency'’s vision for NextGen.

Several important milestones are right around the corner.
This section highlights a few of the key NextGen advances
the FAA will be working on over the next couple years.
Appendix B provides an overview of the FAA’s NextGen-
related work activities between now and the mid-term.

Also in this section, we offer a look at the governance
structure the FAA has put in place to manage such a massive
undertaking as NextGen, and ensure the timely, cost-
effective delivery of NextGen capabilities and benefits.

ADS-B IN

The FAA last year chartered an Aviation Rulemaking
Committee (ARC) to provide a forum for the aviation
community to define a strategy for incorporating
Automatic Dependent Surveillance-Broadcast (ADS-B)
In technologies into the National Airspace System (NAS).
ADS-B In capability, combined with a cockpit display,
provides greater situational awareness to both high- and
low-altitude operators by providing highly accurate traffic.
ADS-B In further offers low-altitude users essential flight

data such as weather and Special Activity Airspace (SAA)
information. The ARC is composed of about two dozen
representatives from various aviation user groups, as well
as segments of industry and government.

The ADS-B In ARC’s initial recommendations are due
to the FAA leadership in fall 2011. Those findings are
expected to provide a clear definition on how the aviation
community should proceed with ADS-B In, while ensuring
compatibility with the ADS-B Out avionics standards
detailed in the ADS-B Out final rule published in May
2010. Feedback provided by the aviation community in
response to those recommendations will be incorporated
into an ARC final report due by June 2012 that will detail
suggested next steps.

The ARC’s work will set the stage for future ADS-B In
applications, such as spacing and merging aircraft using
flight deck interval management. This capability provides
more precise aircraft-to-aircraft position information
to the flight deck, enabling flight crews to line up their
aircraft more efficiently on final approach, saving fuel
and maximizing runway capacity. The FAA is currently
working with industry on the initial development of flight
deck interval management capabilities.
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DATA COMMUNICATIONS

Data Communications (Data Comm) will enable digital air
traffic control (ATC) information to be exchanged between
controllers and pilots, and auto-loaded directly into aircraft
flight management systems. This capability will decrease
the reliance on voice communication and significantly
reduce opportunities for error. On the ground, Data Comm
will streamline departure clearances for aircraft sitting at
the gate, and provide the ability to transmit revisions to
those clearances. In the air, Data Comm will provide for
the digital transmission of airborne reroutes. On arrival
and landing, Data Comm will enable taxiway and gate
assignment information to be sent directly to the flight
deck.

A final investment decision slated for
2012 will enable us to contract with a
vendor to provide the VHF radio network
that will carry Data Comm messages.
We also are moving forward with the
development of Controller Pilot Data
Link Communications, the application
that will facilitate the integration of Data
Comm into ATC automation platforms
and the aircraft flight deck.

Towers are expected to begin offering
departure clearances with revisions to
Future Air Navigation System (FANS)
1/A+ equipped aircraft by 2015. En route
centers are expected to be able to start
issuing airborne reroutes via Data Comm
in 2018. This planning date has been adjusted out two years
as we continue to weigh the complexity of integrating
enhancements into the NAS as well as budget adjustments.

SYSTEM WIDE INFORMATION MANAGEMENT

System Wide Information Management (SWIM) is
the network structure that will carry NextGen digital
information. SWIM will enable cost-effective, real-time
data exchange and sharing among users of the NAS.

In October 2010, the Corridor Integrated Weather System
(CIWS) became the first ATC system to share information
via the SWIM interface. SWIM compliance means the
weather information provided by CIWS to en route center
traffic management units can now be made available to
external users, such as airline operations centers, to create
a common situational awareness. SWIM achieved the same
milestone with the Integrated Terminal Weather System in
January 2011. By 2015, all seven ATC systems targeted for
SWIM’s initial implementation phase are expected to be
SWIM compliant.

Throughout 2011, the SWIM program will continue the
development work necessary to gather and share airport
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surface data via SWIM surface information in 2012. By
2013, the SWIM program expects to have standardized
its core information delivery service, meaning that custom
interfaces will no longer have to be built for programs
seeking SWIM compliance.

SPECIAL ACTIVITY AIRSPACE

The FAA is working closely with the Department of

Defense (DoD) to improve information sharing on the

status of Special Activity Airspace (SAA). Today, the DoD

reserves large sections of airspace for mission purposes.

Determining when that airspace is safely available for

civilian use can be difficult. Being able to take advantage
of unused SAA offers the potential
to reduce congestion, particularly
at peak times.

Between now and 2014, the FAA
will continue working with the
DoD and industry stakeholders

to leverage evolving digital
communication capabilities
to increase awareness and

predictability of SAA usage.
Operators will be able to more
reliably plan and use flight routes
that cross inactive SAA without
affecting DoD mission needs. By
2014, we plan to have SAA status
information integrated into air
traffic decision support tools.

CLOSELY SPACED PARALLEL OPERATIONS

Closely Spaced Parallel Operations (CSPO) - dual
independent approaches to runways spaced fewer than
4,300 feet apart — hold the promise of getting more aircraft
on the ground more quickly in adverse weather conditions.

The FAA is taking a phased, incremental approach to
CSPO. Over the next several years, we will be working
to use existing technology and procedures to improve the
efficiency of closely spaced runways. As we move closer
to the mid-term and beyond, we will work to leverage
advanced technology and Performance Based Navigation.

In 2011, the FAA will complete the blunder analyses we
began last year. A blunder occurs when an aircraft on an
approach to a parallel runway intrudes into the established
safety buffer between the two runways. New data about
actual blunder rates, as well as the angle at which those
blunders occur, could establish the safety case for operating
simultaneous, independent approaches with closer runway
spacing than is currently allowed.
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management structure, and the FAA has provided one. The
agency has taken a comprehensive, cross-agency portfolio
approach to NextGen implementation that recognizes the
implementation of NextGen as an integrated effort, rather
than a series of independent programs. The NextGen
portfolio includes six transformational
programs (ADS-B, DataComm, SWIM,

aircraft throughput under instrument
conditions. Further, runways without
ILS would not need to qualify for
simultaneous or dependent approaches

The FAA is moving forward
in a coordinated, integrated
manner to deliver the
capabilities necessary to

NextGen Network Enabled Weather,
NAS Voice System, and Collaborative
Air Traffic Management Technologies),
seven solution sets and — new this year

if satellite-based approaches were
available. By 2012, we expect to
be able to update FAA policies to
approve simultaneous independent
and dependent approaches to parallel
runways for any combination of Area Navigation (with
vertical navigation), Required Navigation Performance,
Localizer Performance with Vertical Guidance, Ground
Based Augmentation System Landing System and ILS.

MAKING IT HAPPEN

These advances, and the milestones and commitments such
as those documented in Appendix B, represent a complex
set of interrelated undertakings. The management of
such a massive endeavor calls for a highly effective

enable the agency’s
mid-term vision for NextGen.

— a suite of implementation portfolios.

The NextGen solution sets contain
interdependent projects that work
together to provide capabilities to
targeted user groups and areas. The
solution sets constitute the primary construct for NextGen
pre-implementation budget development. Each solution set
is administered by a qualified manager who coordinates all
aspects of the projects that fall within his or her solution set,
from concept to implementation readiness.

To provide even greater detail on our implementation
activities of the NextGen mid-term, the FA A has introduced
a series of implementation portfolios that are detailed in
Appendix B.
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Two teams of FAA executives, the NextGen Management
Board and the NextGen Review Board, constitute a
governance structure that works to ensure that the
capabilities that grow out of the NextGen portfolio are
delivered in a timely, coordinated and cost-effective
manner.

The NextGen Management Board is chaired by the
deputy administrator, the federal official with overall
responsibility for NextGen. Composed of the heads of
the FAA lines of business with primary responsibility for
delivering NextGen, the Management Board provides
executive oversight of NextGen progress and performance
metrics, and makes strategic policy decisions that drive
implementation forward. The Management Board is
supported by the NextGen Review Board, which resolves
cross-agency implementation issues and identifies and
formulates positions on critical policy issues.

While we have crafted our governance structure to ensure
our NextGen plans remain on track, we have also built
in flexibility and adaptability commensurate with the

Integrating New Capabilities

challenges posed by the breadth and magnitude of the
NextGen transformation, including varying maturity among
interdependent systems and operator equipage rates. A
deeper examination of these challenges can be found in the
next chapter. As new information emerges, and alternative
solutions arise from our various aviation community
collaborations, our governance structure allows for course
shifts as necessary to ensure the most timely, cost-efficient
delivery of NextGen capabilities and benefits.

The NextGen progress made by the FAA, the goals
the agency has set for itself, and the work plan we have
committed to in pursuit of those goals are summarized
in the document you are reading now, the NextGen
Implementation Plan, which is updated annually. The Plan
pulls together NextGen information from a number of other
key FAA documents. The result is a high-level overview
of all the FAA’s NextGen planning and execution efforts
in a plain-language document intended to inform a wide
audience of NextGen stakeholders. ®

NextGen capabilities aren’t turned on all at once. Before the FAA can deliver each new capability, a myriad of activities

has to be accomplished, some of which include:

» safety management system and risk assessments;

* environmental management system and impact assessments;

» demonstrations to ensure the capability delivers its intended benefits;

* tests to determine how the capability affects the workload of FAA technicians, air traffic controllers and pilots;

* training so that controllers and operators know how to use the capability;

» identification, development and installation of needed infrastructure and software;

» development and installation of new aircraft equipment, if needed; and

* changes to orders and policies to conform to federal and international standards.

The development of NextGen capabilities is not carried out in a vacuum. Throughout the process, the FAA collaborates
with aviation community stakeholders, including operators, equipment manufacturers, academia and other federal agencies.
We work with the international community, including air navigation service providers, to make sure that equipped aircraft
can take advantage of similar capabilities around the world. And we carefully plan how to integrate new capabilities into

the airspace, which is active around the clock.
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Ch d I Ie ngeS Tackling a Complex Suite of Initiatives

To accomplish an undertaking as large and complex
as NextGen, the FAA must overcome many technical,
programmatic and organizational challenges. Some are
present from the start; others develop along the way.
The key to success is to understand the many things
NextGen depends on, anticipate the challenges and know
what to do about them. We must manage complexity and
uncertainty.

Taken together, FAA investments in NextGen will be
unprecedented, but this is only the beginning. Even with
unequivocal support for NextGen, budget constraints
will continue to place pressure on FAA’s funding levels.
Our planning, as reflected in this plan, allows us to
remain on track to deliver the FAA’s core framework for
NextGen implementation, particularly the capabilities
requested by the aviation community. These core
elements include improving surface operations, freeing
up metroplex congestion and implementing ADS-B
ground infrastructure, progress that focuses on delivering
capabilities to operators and benefits to the public.

Justas werely on funding for our own work as a Department
of Transportation agency, we must synchronize our
investments with those of other government agencies,
airport authorities and the private-sector aviation

community. If one of the major contributors falters in its
commitment to NextGen, the effectiveness of the others’
commitments could be at risk. In particular, achieving
NextGen’s promise requires that operators equip their
aircraft to use the systems and procedures that NextGen
delivers. For some capabilities, that means they also
must invest in associated ground equipment, procedures
development and personnel training.

The FAA is addressing this challenge in several ways.
We are adhering to our schedules for deployment of
NextGen infrastructure, showing operators that they can
be confident that the capabilities for which they equip
will be ready when their aircraft are ready. In support of
the best-equipped, best-served concept, we are analyzing
near-term opportunities that would provide meaningful
operational incentives to operators that adopt NextGen
avionics. We are exploring specific operational incentive
candidates based on situation, location and operational
capability. Also, in collaboration with the Department
of Transportation and the White House, we continue to
research potential mechanisms for financial incentives to
reduce equipage costs.

Each of these measures is intended to improve the business
case for investing in NextGen. Increasing benefits through
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operational incentives would increase the value of
investing. Financial incentives might reduce the cost or
address other business risks. Demonstrations can clarify
NextGen capabilities, also reducing risk.

Capabilities, like investments, must be synchronized.
Each NextGen system and procedure depends on
previous or concurrent achievements, and each in turn
helps establish a foundation for those that follow. It is an
integrated, interdependent structure, available in this Plan
and on the FAA’s National Airspace System Enterprise
Architecture Web site, https://nasea.faa.gov. But its
interdependencies and complexities entail a risk —when so
many capabilities depend on so many building blocks and
so much coordination, a single problem could reverberate
across the enterprise and require schedule changes or
other adjustments. Proper recognition and management of
uncertainty is a central feature of the overall approach to
NextGen development and deployment.

The En Route Automation Modernization (ERAM) is
a case in point. We have taken longer than originally
planned with activation and operational testing of ERAM
at the en route centers. We can’t always predict that
schedule shifts will occur, so we must respond swiftly and
decisively when it does. The FAA is working to ensure we
minimize the program risks as we move forward, and we
are confident that our revised scheduled for ERAM will
allow us to remain on track to deploy the core NextGen
framework.

Bringing our technical concepts to maturity and
integrating them into functioning systems and procedures
are challenging tasks. We are prepared for the possibility
that not everything we conceptualize will work as
initially planned, and that some of these pieces might
not work together easily. Only an incremental, adaptable
implementation strategy can succeed over time.

We must also concern ourselves with implementation
bandwidth, the organizational limits on our ability
to introduce multiple new equipment and procedures
into National Airspace System (NAS) operations
simultaneously. We must consider how much equipment
— ground and air, used by the FAA and operators — we can
certify at once for safety and suitability. We must evaluate
how many capability introductions we can accomplish in a
given time, considering our capacity to train our operating
and supporting personnel to use them. We also have to
weigh the implementation bandwidth of all the other
NAS stakeholders. Here, too, our incremental approach
is vital.

NextGen’s many interdependencies challenge usto manage
NextGen as a portfolio of programs and initiatives, not
as a collection of separate efforts. Central to this concept
is the Enterprise Architecture, which integrates the plans
and schedules of all NextGen acquisitions into a unified

36 NextGen Implementation Plan

planning tool, and the NextGen solution sets, which are
categories of interdependent operational changes across
the NAS. As a technology matures, we apply it to NextGen
programs that deliver advanced capabilities to the field.

Our approach to NextGen places many demands on the
FAA workforce:

» We must integrate the disciplines and skills of the
FAA’s core communities — acquisition, operations,
safety, environment, airports, international affairs,
regulation and certification — into our overall
planning and management of NextGen development
and deployment. These disciplines all contribute to
NextGen throughout our management system, starting
with the NextGen Management Board. Working
groups at all levels ensure that NextGen will reflect
all our institutional points of view. We have launched
an initiative to increase and improve the data we
collect to measure and analyze the effectiveness of
NextGen systems and procedures. Recognizing that
our implementation plans call for multiple, sometimes
simultaneous changes to the NAS, we have established
teams of safety experts from each FAA line of business
to identify and mitigate cross-cutting safety risks.

» We must recruit, train, engage and retain employees
who have the capabilities we need, or acquire these
capabilities by contracting with private companies.
Late in 2008, the National Academy of Public
Administration submitted recommendations on
NextGen acquisition staffing needs that identified
specific workforce skills that we should bolster. Since
then, we have developed and implemented — and
we continue to develop — staffing plans that follow
the academy’s advice. We are actively working on
plans for training, development and human resources
services throughout our workforce. For example, in
2010 our safety organization issued a plan to sustain
its standards, certification and inspection workforce
through retirements and attrition, and to accommodate
increasing demands as NextGen proceeds. Also,
during 2010, we issued a series of systems engineering
contracts to industry that, taken together, comprise the
largest support program of this type the FAA has ever
undertaken.

« Attention to human-automation interface issues during
development is critical to good design and the orderly
introduction of NextGen systems and procedures into
the NAS. Research into human factors, and Human-
in-the-Loop testing and demonstrations, are essential
tools to achieving this. Operators face corresponding
challenges as they equip aircraft with cockpit systems
their crews will have to operate, and the FAA will
help them through standards and safety evaluations.



The FAA will continue to involve operating personnel
earlier in the acquisition process, to obtain their
insights into system requirements and to improve the
ability of field personnel to operate and maintain the
equipment once it is developed and deployed.

* We will adhere during NextGen deployment to our
record of compliance with the National Environmental
Policy Act (NEPA), butmany of NextGen’s operational
improvements will require major environmental
reviews. In addition, emerging issues such as climate
and greenhouse gases raise new policy and analytical
concerns. Some of our most valuable initiatives, such
as precision-navigation departures and approaches,
will have favorable impacts on greenhouse gases
but mixed results regarding noise. We are working
to increase our staff and develop analytical models
to deal with these issues. Also, we
are researching planned NextGen
activities and the most efficient and
effective approaches for completing
environmental  reviews required
under NEPA.

* Our workforce must adapt our
regulatory and  administrative
procedures to deliver NextGen
initiatives incrementally, under a
complex deployment schedule. We
must work with industry and our
global partners to develop timely
standards, and continue to find
ways to streamline the approval of new systems and
procedures. Manufacturers of NextGen avionics and
other products depend on us for the standards and
certification processes they need to design and develop
their equipment.

One of the most difficult challenges is inserting all the
NextGen advances, from the simplest to the most complex,
into an aviation system that continues to function 24
hours a day, 365 days a year. We cannot shut down the
system while we upgrade it. When NextGen capabilities
go operational, we will work incrementally. No one will
throw a switch that turns on NextGen. Capabilities will
come on line gradually. And we take a cautious approach
to the infrastructure that enables NextGen advances. For

To achieve global for
aviation objectives
and meet the needs of
airspace users around
the world, NextGen will
have to be interoperable
with corresponding
systems throughout the
international community.

example, we will continue to extract position, navigation
and timing services from the Global Positioning System,
but we will retain all necessary backup capabilities.

Similarly, we must develop and integrate NextGen
capabilities into our air traffic facilities while still
maintaining safe and reliable NAS operations. In 2010 we
launched a dedicated program office to manage facilities
transformation. Our goal is to align NextGen operational
capabilities with facilities requirements, and ensure
the safe transition between legacy and future services.
The program office will design fit-for-purpose facilities
that fully realize NextGen concepts, improve employee
working conditions, meet environmental goals and provide
resilient services. In addition, we will deploy configurable
automation systems and robust communications to ensure
service continuity.

The FAA will manage NAS operations
many years when NextGen
capabilities are being introduced and
deployed throughout the system,
and when aircraft equipage for these
capabilities is mixed. We have always
accommodated aircraft of widely
varying capabilities, and we will
continue to do so where it does not
compromise achieving our goals. This
mixed equipage poses technical and
operational challenges that we must
overcome, due to the complexity of the
mixed operation. A related challenge
is the implementation of best-equipped, best-served
incentives that would result in net efficiency enhancements
but would disadvantage aircraft that are not equipped.

To achieve global aviation objectives and meet the needs
of airspace users around the world, NextGen must be
interoperable with corresponding systems throughout
the international community. Key strategic areas are the
harmonization of global air traffic management initiatives
as well as the harmonization of standards for technologies
that support communication, navigation, surveillance and
air traffic management. The FAA and the Single European
Sky Air Traffic Management Research (SESAR) Joint
Undertaking are collaborating on air traffic management
research, development and validation for global
interoperability. M
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Ap pend IX A NextGen Investments for Operators and Airports

NextGen system benefits depend on FAA ground-based Technical Standard Orders (TSOs). The enablers are linked
systems, space-based systems, alternative fuels to reduce to operational improvements that provide benefits and build
environmental impact, advanced avionics capabilities on capabilities already installed or available for today’s
and airport infrastructure. aircraft. This appendix provides an

This appendix outlines the
opportunities for investment
by operators and airports. It
provides an overview of current
and planned capabilities and
relates them to the benefits that
they enable.

This appendix uses enablers
— Automatic  Dependent
Surveillance-Broadcast
(ADS-B) Out or Localizer
Performance with WVertical
Guidance (LPV) avionics,
for example — to describe

overview of the major categories
of enablers for operators and
airports.

Three different areas are targeted
for aircraft operators: aircraft
avionics; flight planning and
routing support systems; and fuels
and engines. Airports also will be
an active participant in deployment
of some improvements. For other
improvements, such as ADS-B in
the terminal area, the deployment
of the system will take place
without substantial actions by
airports.

the technologies required for an aircraft and operator, or an
airport, to implement a NextGen capability. Each enabler is For each enabler, icons provide a quick look at key

defined by a set of performance and functional requirements information, including:

that allow market flexibility whenever possible. We guide

operators in satisfying these requirements and deploying o Target Users: The target users for each enabler can
the enablers through Advisory Circulars (ACs) and include air transport, business jet, general aviation
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fixed-wing and rotorcraft. These categories of target
users represent generalized modes of operation and may
not apply exactly to every civil or military operator.
The FAA does not limit the NextGen capabilities to
these targeted users groups. In addition to the specified
user groups, some users may still find it worthwhile
to invest in a particular enabler in order to meet their
specific operational objectives.

» Target Areas for Implementation: The general strategy
for deployment can include nationwide, in oceanic
areas or in metroplex terminal areas with large and
medium hub airports and satellite airports.

* Maturity: An enabler may already be available for
operator investment, in development (including
standards development) or in concept exploration.

Tables throughout this appendix summarize the enablers.
A description of each enabler can be found in NextGen
Operator and Airport Enablers, a supplement to this
appendix that is available at www.faa.gov/nextgen.
Additional detail concerning the operational improvements,
and the FAA implementation plan for each improvement, is
provided in Appendix B. ADS-B Out capability is the only

enabler selected as a mandatory capability for all aircraft in
a given airspace. It will be required in designated airspace
on Jan. 1, 2020.

In addition to expanding the scope of this appendix from
last year’s plan, there are several changes in schedule,
notably:

» Surface Indications and Alerts: Deferred in concept
exploration due to technical challenges receiving the
ADS-B messages on the airport surface.

» Deconfliction guidance: Deferred in concept exploration
duetoneed for further definition of the operational concept,
including integration with trajectory operations.

« Data Communications: Aligned the third version
of domestic data communications (Aeronautical
Telecommunications Network Baseline 3) with European
plans.

* Ground Based Augmentation System Landing System
(GLS) I1I: Deferred in concept exploration due to
operational challenges in fielding the Category I system
and the need to align the schedule with an aircraft
program.

PERFORMANCE BASED NAVIGATION

Performance Based Navigation (PBN) encompasses a
set of enablers with a common underlying capability to
construct a flight path that is not constrained by the location
of ground navigation aids. There are varying performance
and functional requirements in the PBN family, from the
10 nautical mile (nm) course width accuracy and few
waypoints required by Required Navigation Performance
(RNP) 10 to the 0.1 nm precision and curved paths of RNP
0.1 Authorization Required (AR) approaches. For oceanic
en route navigation, RNP 10 and RNP 4 will continue to
be the standards. Domestically, Area Navigation (RNAV) 2
provides the required capability en route.

RNAV 1 is the mainstay in the terminal area, except where
obstacles or airspace conflicts demand the improved
performance provided by RNP 1. To achieve access to
runways during limited visibility (instrument conditions),
three capabilities offer different advantages and costs.
The most basic, RNP 0.3, is a conventional non-precision
approach capability that can be achieved with GPS alone.
Vertical guidance can be added with either barometric
Vertical Navigation (VNAV), or with a Satellite Based
Augmentation System (SBAS). A basic VNAV capability
can be used with RNP 0.3, and tighter Lateral and Vertical
Performance can provide access to RNP AR approaches.
The lowest approach minima are typically offered by LPV,
which provides a satellite-based equivalent to conventional
Category | Instrument Landing Systems (ILS).
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Overview of Aircraft Operator Enablers

ioni Aircraft and Operator
Avionics . P Capability Overview Target Users UETREEL Maturity
Enablers Schedule A

Performance Based Navigation

Order

RNP 10 8400 12A Complete Reduced oceanic separation
Order Further reduced oceanic
RNP 4 8400.33 Complete separation (in conjunction with
’ FANS 1/A)
RNAV 1, RNAV 2 AC 90-100A Complete Ability to fly on more efficient
routes and procedures
: Ability to precisely fly departure,
AT AC 90-105 Complete arrival and approach procedures
Path . .
including repeatable curved paths
Vertical AC 90-105, Complete Ability to fly defined climb and
Navigation AC 20-138A P descent paths
Improved access to many airports
LPV AC 20-138B Complete in reduced visibility, with an
approach aligned to the runway
Improved access to airports
RNP Approaches in reduced visibility with an
(Authorization AC 90-101 Complete approach that can turn to the
Required) runway; improved procedures to

separate traffic flows

The current aircraft fleet is well equipped with PBN
capability. For example, in the air transport community,
the heart of the PBN capability is the Flight Management
System (FMS). The FMS uses input from the Global
Navigation Satellite System (GNSS) — either GPS or Wide
Area Augmentation System (WAAS) sensor — or multiple
Distance Measuring Equipment (DME). DME has coverage
limitations, and will not be supported on every published
procedure. Most FMS installations can support RNAV
operations and RNP with curved path, but less than half
can support RNP AR approaches. LPV requires a WAAS
receiver and integration with the displays.

In the general aviation community, the PBN enablers are
typically implemented in a GNSS navigator installed in an
aircraft’s instrument panel. These systems have become
increasingly complex and capable, integrating other types
of navigation, voice communication and uplinked weather
information. Most of these installations can support RNAYV,
and those equipped with WAAS can support LPV. Some
of these configurations have fully implemented RNP with
curved path or RNP AR approach capability and others may
be upgradeable to RNP with curved path capability.

The primary equipage strategy for the PBN enablers has
been operational incentives; aircraft that equip obtain a direct
efficiency and access benefit because of the new routes,
procedures and approaches. However, in some instances the
new route or procedure cannot be designed or used optimally
because of the need to accommodate traffic that is not
equipped with these enablers. In addition, the legacy ground
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infrastructure for navigation will not be fully replaced, so a
further incentive for PBN capability will come through the
reduction of services to the non-equipped aircraft.

AUTOMATIC DEPENDENT SURVEILLANCE-
BROADCAST

There are many different ADS-B enablers, with different
cost and benefit implications. The most basic participation
with ADS-B is ADS-B Out, where the aircraft’s position
and certain other data are broadcast by avionics. Ground
receivers and other aircraft within range can receive these
broadcasts and use them for their own applications. ADS-B
Out enables the next generation of air traffic surveillance.
Using ground receivers across the country, controllers will
receive and process precise ADS-B broadcasts to provide air
traffic separation and advisory services.

Building on the ADS-B Out capability, ADS-B avionics can
be integrated with different controls and displays to implement
ADS-B In enablers. The most basic types of enablers provide
enhanced situation awareness, improving the ability of the
flight crew to identify where aircraft are around them and
the direction they are headed. This technology works in the
air or on the ground, although the ground capability may be
limited by coverage issues and the availability of quality
airport surveys (see airport enhancements on page 44). This
basic type of display is referred to as a Cockpit Display of
Traffic Information (CDTI). A CDTI may be a new display,
or it may be integrated with a conventional Traffic Alert and
Collision Avoidance System (TCAS) traffic display.



Overview of Aircraft Operator Enablers

ioni Aircraft and Operator
éVIObTCS Capability Overview Target Users TAarget Maturity
naviers Schedule =

Automatic Dependent Surveillance-Broadcast

Enables improved air traffic

ADS-B Out AC 20-165 Complete surveillance and automation
processing
Airborne/Ground AC 20-172, Complete Improved awareness of other
CDTI (ADS-B In) TSO-C195 P traffic
ST 1 Displays and provides alerts
Indications/Alerts ~ AC, TSO 2014 play P .
based on non-normal traffic status
(ADS-B In)
In-Trail Policy Memo Complete
Procedure (ITP) Oceanic in-trail climb/descent
(ADS-B In) AC, TSO 2011
Interval . .
Management AC, TSO 2012 Display of al_on_g-tr._ack guidance,
control and indications, and alerts
(ADS-B In)
Airborne-CDTI :
with Conflict Dlsplays and glerts crew to
. AC, TSO 2014 airborne conflicts independent of
DB TCAS alertin
(ADS-B In) 9
Paired Parallel
Approach Guidance information for aircraft
Guidance AC, TSO 2014 participating in paired approaches
and Alerting to closely spaced runways
(ADS-B In)

Another set of ADS-B In enablers uses the ADS-B data for
speed or timing guidance, typically maintaining spacing
or separation from another aircraft. This includes both
algorithms for oceanic In-Trail Procedures (ITP) and display
of along-track guidance cues for interval management.
Beyond these lie advanced alerting to improve airport
safety and reduce the risk of collision for aircraft
without TCAS. Eventually, ADS-B integrated with other
capabilities is expected to support all-weather access to
closely spaced runways and to enable airspace with self-
separation similar to visual operations today.

The equipage for ADS-B is just beginning, with rule-
compliant ADS-B equipment gaining approval in late
2010.

In air transport aircraft, ADS-B is expected to be
implemented as upgrades to the Mode S transponder
and aircraft displays. This equipment can be upgraded or
replaced to support ADS-B as well as their original function.
The various ADS-B In capabilities reflect different levels of
integration with the controls and displays in the cockpit.
Situational awareness can be achieved with side-mounted
displays that are not integrated, along-track guidance can
be implemented with front-mounted displays that are
not integrated, and longer-term capabilities will require
integration with other navigation data in front of the flight
crew.

For general aviation operating below 18,000 feet, ADS-B
can be implemented through the transponder or through a
new radio, called the universal accesstransceiver (UAT). The
UAT also provides access to weather and other aeronautical
data services provided by the FAA. ADS-B In capabilities
are implemented in general aviation with displays similar
to those in use by air transport.

The FAAmandated ADS-B Out equipage in most controlled
airspace starting in 2020. The agency is encouraging
operators to equip portions of their fleets with ADS-B
before the nationwide rule goes into effect by providing
early benefits. As the operators experience the operational
benefits, they will have an incentive to accelerate and
expand the ADS-B equipage to the rest of their fleet.

For air transport operators, this strategy uses memorandums
of agreement to accomplish this goal, where each party
provides in-kind contributions critical to the success of the
project. Each agreement is unique, reflecting the specific
operator’s business model, route structure and existing
avionics infrastructure, among other factors. For general
aviation operators, deployment of Traffic Information
Services-Broadcast (TIS-B) and Flight Information
Services-Broadcast (FIS-B), uplinked over the UAT, will
enhance benefits and motivation to equip. The FAA is also
evaluating additional locations where surveillance may be
provided through ADS-B.
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In 2010, the FAA convened an Aviation Rulemaking
Committee (ARC) to develop recommendations for the
implementation of ADS-B In capabilities. The ARC is
expected to complete a final report in 2012.

DATA COMMUNICATIONS

Data Communications were first deployed as part of the
Future Air Navigation System (FANS) program. Boeing
and Airbus developed integrated communication and
navigation capabilities (FANS 1 and FANS A, respectively),
providing a pilot-and-controller data link and the ability to
autonomously send some data from the aircraft to the air
traffic control (ATC) system through Automatic Dependent
Surveillance-Contract (ADS-C). These new navigation
and communication capabilities were primarily targeted to
oceanic airspace, where they provided the greatest initial
benefits, enabling a safe reduction in separation between
aircraft from 100 nm to as low as 50 nm.

As the FAA moves forward with deploying a domestic
ATC data link system, it is important to make use of the
FANS capabilities already installed on many aircraft. As
such, the domestic program will use an adaptation of FANS
appropriate for high-density, surveilled environments
through FANS 1/A+ over VHF Data Link (VDL) mode 2.
These aircraft will be able to receive departure clearances
and airborne reroutes.

A newer capability, called the Aeronautical
Telecommunications Network (ATN), was developed
through the International Civil Aviation Organization
(ICAO) to provide a more universally capable and reliable
ATC data communications system. The capability that will
be needed for full participation in NextGen in continental
U.S. airspace will be the third version, called ATN Baseline
3. The standards for this version are under development and
are being harmonized internationally.

Two earlier versions of ATN provide interim capabilities.
Europe has begun to implement ATN Baseline 1, which

can be retrofitted into aircraft without modification of the
navigation system. The FAA plans to implement ATN
Baseline 2 with a larger set of operational capabilities, such
as revised departure clearances, to provide greater incentive
for retrofitting aircraft.

FANS 1/A for oceanic operations has already been adopted
widely by the fleet of aircraft operating internationally.
The implementation strategy for domestic ATC data
communications is primarily based on providing operational
incentives to equipped operators. The FAA is evaluating
potential scenarios for best-equipped, best-served in
which aircraft with this capability may receive more
rapid or efficient reroutes during inclement weather.

LOW-VISIBILITY OPERATIONS

The FAA is supporting several different capabilities
for operators who need to access an airport during low
visibility — when the cloud ceiling is below 200 feet above
the runway or the visibility is less than one-half surface
mile. Enhanced Flight Vision Systems (EFVSs) provide the
greatest level of access, enabling lower approach minima,
regardless of the navigation aid or airport infrastructure, by
enabling the flight crew to literally see through the clouds
using the EFVS technology.

At many airports the FAA has approved the use of a heads-
up display (HUD) on a precision approach to lower minima.
While this capability does not provide the ubiquitous access of
EFVS, it can be implemented in many aircraft at lower cost.

Another enabler is GLS. This program is researching the
use of differential corrections to GPS to support Category
Il and 111 approaches. This capability will be the same as
Category Il and 111 ILS, without the need to restrict taxiing
aircraft near antennas and at reduced cost to the FAA.

EFVS has been adopted by the high-end business
community, while HUD has begun to spread to the air
carrier fleet. The GLS program is still in research and
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Data Communications

Oceanic data communications

FANS 1/A AC 20-140A,
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FANS 1/A+ AC 20-140A,
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AC 20-140B 2013
AC 120-70C 2014

ATN Baseline 2

ATN Baseline 3 AC 20-140C 2015
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ioni Aircraft and Operator
Avionics : P Capability Overview Target Users IETEfEs Maturity
Eratiers Scnedu Avea

Low-Visibility Operations

HUD/ILS Order Complete
runways
AC 20-167,
EFVS AC 90-106 Complete o
minimums
Project
GLS 1l specific 2014
policy

Avionics Safety Enhancements

TSO-C157,

Aok TSO-C154¢

Complete

development, but new aircraft are being manufactured with
the basic capability to reduce the costs of transitioning from
ILS when GLS is mature.

The low-visibility enablers are implemented through best-
equipped, best-served incentives, so that aircraft with the
capability can gain airport access when other operators
cannot.

AVIONICS SAFETY ENHANCEMENTS

FIS-B provides ground-derived weather data to aircraft
lacking airborne weather radar, and real-time National
Airspace System (NAS) status information. These data
are primarily intended to improve safety of operations for
general aviation aircraft and are provided over the same
UAT signals used for ADS-B.

EQUIPAGE LEVELS

The following table summarizes the current equipage levels
of the mature avionics enablers among civil operators.
These estimates are based on coordination with air transport
operators and the annual FAA general aviation and air taxi
survey. The high penetration of PBN enablers reflects the
maturity of those capabilities, which have been delivered
in various forms for over 10 years. Other enablers, such as
ADS-B Out, are only recently available and have not been
installed.

ENGINES AND FUEL TECHNOLOGIES

Alternative jet fuels research continues with the intent of
approving a range of ASTM International-qualified “drop-
in” fuels that reduce the carbon footprint of commercial
aircraft operations without compromising safety or requiring
changes in aircraft, engines or fuel supply infrastructure.
Fischer Tropsch alternative fuels, made from a variety of
feedstocks including sustainable biomass, blended with

Reduced minima at qualifying

Uses enhanced flight visibility
to continue approach below

Autoland in very low visibility

Weather and aeronautical
information in the cockpit

Jet A already are approved for commercial use by ASTM
International. Blends of sustainable hydrotreated renewable
jet (HRJ) alternative fuels are expected to be approved for
use in 2011. We are beginning to test additional advanced
alternative fuels in support of eventual approval. Operator
investment is limited to purchasing alternative jet fuels
and fuel blends as they become available in commercial
guantities. Airlines already have signed agreements to do
SO.

Extensive research of unleaded aviation gasoline has not
yet identified a drop-in replacement for leaded aviation gas.
The deployment of new unleaded aviation gasolines may
require modifications to the existing fleet of reciprocating-
engine-powered aircraft.

Current Equipage Levels of Available Enablers
Air Transport | General Aviation

RNP 10 58% <5%
RNP 4 58% <5%
RNAV 1, RNAV 2 92% 80%
RNP with RF 57% <5%
VNAV 45% 0%
LPV <5% 30%
RNP AR 36% <5%
ADS-B Out 0% 0%
Airborne/Ground CDTI <5% <5%
ITP 0% 0%
FANS 1A (Satcom) 36% 0%
FANS 1A+ (VDL mode 2) 12% 0%
HUD/ILS 15% 0%
EFVS 0% <5%
FIS-B 0% <5%
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Operator or Airport » . Target :
Enablers : Capability Overview Target Users Maturity
Schedule puee

Engine and Fuel Technologies

Expansion of jet fuel

Drop-In Modified 2011 o .
Renewable ASTM 2013 specn‘lcatlo_n to allow production
Jet Fuel specification 201 via alternative processes and

P 5 feedstocks

Technology :
Engine available Englne technology dem_onstrated
Efficiencies for aircraft 2015 with lower fuel burn, noise and

design emissions

Some airframe and engine technologies may be retrofitted
on existing aircraft in order to speed technology insertion.
However, other technologies such as the high-bypass-ratio
geared turbofan and open-rotor engines would only be
expected on future generations of aircraft.

FLIGHT OPERATIONS CENTERS

Flight operations centers (FOCs) have a significant role in
Collaborative Air Traffic Management (CATM) initiatives.
The FOC could be specific to the operator (e.g., an airline) or
a company providing value-added flight planning support.
To fully participate in CATM, FOCs need to develop and
maintain information technology systems to achieve three
basic objectives: data connectivity to the FAA through
Collaborative Information Exchange (CIX), processing
of aeronautical status and weather information in flight
planning software, and development of user-preferred
routes. The FAA plans to implement a CIX to provide
increased situational awareness and improved constraint
prediction by incorporating data made available via System
Wide Information Management (SWIM) mechanisms.
Examples are Special Use Airspace (SUA) status and
surface event information.

In the near term, the Flight Planning Services software
will be enhanced to generate a prioritized list of trajectory
options for each flight. These lists will be used by the FAA’s
Traffic Flow Management System (TFMS) to ensure that
operator priorities are appropriately considered. These
trajectory option sets can be forwarded to the TFMS when
traffic management initiatives are issued due to volume
or weather conditions. They can also be forwarded for
reconsideration whenever operator flight priorities change.

AIRPORT ENHANCEMENTS

Airports are active participants in the implementation
of NextGen across the NAS. While many investments in
NextGen technologies are the responsibility of FAA or
aircraft operators, airports will also have opportunities to
advance NextGen.
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PBN instrument flight procedures are a key component of
NextGen because they can improve the efficiency of airport
arrivals and departures. For general aviation operators and
some regional air carriers, WAAS/LPV approach procedures
can provide near Category | minimums. Business jet
operators and air carriers are more commonly equipped for
RNAV and RNP, which can support Category | minimums.
The FAA may opt for an incremental phaseout of the ILS
Category | installations by 2025, as both WAAS/LPV and
RNAV/RNP provide for more cost-effective and flexible
instrument approach procedures. In addition, in 2012-
2014 the FAA will decide on the deployment of GBAS
equipment, which is planned to provide Category Il and
111 capabilities. As such, GBAS could augment or replace
the existing ILS Category Il and Il installations at airports
throughout the NAS.

Airports have the key role of discussing with their users the
need for new or additional PBN procedures. A hub airport
may serve air carriers that are actively seeking to expand the
use of RNAV or RNP procedures, while a general aviation
airport may benefit from a new WAAS/LPV approach
procedure. An airport can request that the FAA initiate
consideration and design of these procedures. Airports can
facilitate the aeronautical survey, and obstruction-mitigation
and runway-lighting actions that may be needed to achieve
lower minimums. The surveys, obstruction mitigation and
runway lighting could be eligible for Airport Improvement
Program (AIP) funds.

Surface surveillance and management is another key
area for airport involvement in NextGen. The FAA plans
to complete deployment of Airport Surface Detection
Equipment-Model X (ASDE-X) at 35 airports by 2013.
Additionally, the agency aims to install enhancements to
airport surface detection equipment at nine other airports
by 2015. At these facilities, airports can install ADS-B
squitters on airport-owned vehicles that regularly operate in
the movement area. The squitters would broadcast vehicle
positions to ATC, aircraft equipped with ADS-B In and the
airport operations center. This would improve sit