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The United States has been at the forefront of aviation since the

day the Wright Flyer made its historic 12-second flight Since then,
Americans have become the most mobile society on Earth. Imagine
though, what would happen to our economy and quality of life if we
could no leager depend on air transportatien for overnighe delivery
or we could no longer depend on arsiving when we need to arrive?

The U S air transportation systen: as we know It is in peril. The de-
mand for air transpertation is outpacing our ability 1o increase capac-
ity in our airpores Operating and maintenance costs of the air traffic
system are ouspacing revenues and conventional air carriers are in
serious financial jeopardy. The tesribie events of September 11, 2001
radically altered our country and they exposed a new impediment to
the future of the air rransportation industry. New security require-
menus are significantly impacting costs and the abilisy to efficientdy
move people and cargo. In addition, the growth in air transportation
has provoked new community concerns over aircraft noise, pollu-
tion and congestion that affect our ability to respond adequately or
rapidly enough to our changing world

Now imagine an alternative world where a traveler or shipper deter-
mines departure and arrival times — instead of being confined 1o a
predetermined schedule Imagine a hasslefree travel experience where
safery and security measures, ticketing, and baggage checks are all
transpatent as the traveler or package maoves casily through the airport
and on and off aircraft Think of the possibiities if owning a recre-
ational plane, micro-jex, or a share of a jet capable of flying in nearly
all weather conditions was affordable to more Americans, Imagine
improved individual and community quality of life in a world frec of
aireraft noise and emissions pollution, even as significant increases in
air rransportation occur And, in a pose-September 11-world, imagine
the benefits of civil and military operations seamlessly integrated shar-
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ing necessary travel information with all users of the system waorld-
wide. Consider the opportunity that would arise in communiries that
have more choices in how to connece with the larger air transporta-
tion systen and expanded direct global access. Imagine the resulrs of

such a transformed air transportation system on the U.S. and global
economy. Such a world is within our reach.

The 108th Congress and the President took the critical first step
toward transforming our air transportation system by passing and
stgning into law Vision 100 - Censury of Aviation Reauthorization
Act. This Act established a charter to transform our current system
inge the Next Generation Air Transporeazion System by the year
2025 Imbedded in the legislation is a unique coalition of Govern-
ment agencies that will lead chis historic cffort. Congress has rasked
the agencies o be accountabie to cach other by forming a Senior
Policy Committee composed of their respective leaders. This struceure
will gain the commitments and contributions of talent and resources
required for the efforr.

b .Mcmbcrs of thc Scmor I’ohcy Commlm:c. o
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b .Admmlssramr of thc Nation:ﬂ Acronauucs and Spacc
' _ Admmxstnnon {NASA) s
Sccrcmry of. Dcfcnse _ '. R
'SLcremry nf Homrzlund Secumy

;-;_Dtrcctor of thc Ofﬁcc of Sc:cncc ;md chhnoiogy Pohcy _':

Sparked by this teadership these agencies have defined eight strategies
for transformacion, each individually significant yet interdependenc
on the other seven The eight strategics are che first steps toward a
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roadmap to provide a credible and stable path forward. As the rerm
implies, this roadmap can guide our efforts to arrive at our destina-
tion if the paths and connections are clearly identified. With this
roadmap, both public and private sectors can develop long-tesm
tavestment plans and acrivities that result in the Next Generation Air
Transportation System.

Since local governments and the private sector are the majoricy own-
ers and investors of the ait transportation infrastructure and its opera-
tions, their active participation is essential. Using one of industry’s
best practices, the integrated product team (IPT), each of the eight
transformation strategies wilk be rescarched, developed, implemented
and maintained through its own IPT. The power of the IPT model
centers on the involvermene of all parties touched by a process. In this
way each strategy team will be Iead by an agency with the charge ro
integrate across the interests of Federal, State and Local governments,
quasi-government research institutions, universitics, and most im-
portantly, the manufacturers, service industries and customers of the
air rransportation systern. Recognizing that the United States has the
most creative, innovative and successful industrial base in the world,

Government is striving to create 2 model where industry can excel

Achieving the vision of a transformed air transportation system
requires us to open our minds to new possibilities, embrace new ap-
proaches and create new ways to work together. To secure America’s
place as a global leader in aviation’s second century, we need an air
transportation system chart supports a strong commercial capability,
facilitates private-sector expansion and creates jobs. For that purpose

our stratcgies arc:

Develaping the aitport infrastructure to meet future demand, em-
powering {ocal communities and regions to create alternative coneepts

of how airpors will be used and managed in the fucure.

Establishing an effective security system without limiring maobilicy

or civil libertics, embedding sccuricy measures throughous the air
uansporeation system — from eurb to curb. Creating a transparent set
of security layers will deliver security without creating undue delays,
limiting access or adding excessive costs and time.

Creating a responsive air traffic system, by devising alvernative con-
ceprs of airspace and airport operations to serve present and future
aircraft. As new vehicle classes and business models emerge, such as

remotely operated vehicles and spaceports, the safe and efficient op-
eration of all vehicles in the National Airspace System will be critical
to creating new markets in aviation and beyond.

Providing each traveler and operator in the system with the specific
stcuational awareness they need to reach their decisions through the
creacion of a combined information neework. All users of the system
will have aceess 1o the air cransportation system data they require for

their operations

Managing safery through a comprehensive and proactive approach
that can integrate major changes, such as new technologies or proce-
dures. This will be dene in a timely manner and withour compromise
to aviation’s current superior safety record

Intreducing new operational concepts and technologies to minimize
noise and emissions impacis on the environment and eliminare
ground contaminants at airports. This cffore includes exploration of
solutions for the problem of depleting fuel supplies. These actions will
result in reduced environmental impact and sustains aviation growth.

Reducing weather impacts on air travel through a system-wide capa-
bility for enhanced weather observations and forecasts, integrating
then: wich the tools used by air system operators This capabilicy will
substantially improve airspace capacity and efficiency while enhanc-
ing safety.

Harmounizing equipage and operations globally by developing and
ernploying uniform standards, procedures, and air and space trans-
portation policies worldwide, enhancing safety and cfficiency on a
global scale.

There has never been a transformation effort similar to this one, with
as many stakeholders and as broad in scope. This is why we must

act now to transform our air transportation system and assure that
this second century of aviation is one of promise and prosperity and
continued leadership for America.

This document, “An Integrated Plan for the Nexe Generation Air
Transporeation System” is our roadmap for change and our hope fora
vibrant future
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National Plan Goals

Promote economic growth and nhe_éte;'jah_
Expand system flexibility and deliver capacity to mee
- Teilor services to customer! needs

Ensure national defense readines
Promote aviation safety and enviranm

Retain and enhance U.S. leadership and:economic,competitiven

In less than a century, aviation went from spectacle to spectacular
Today, Americans rely on aviation not just for wansporeation, but
for recreation as well Its growth has been fueled by the ability of
aviation to offer a very safe, affordable, fast, predicrable movement
of goods and people. Millions of Americans fly every day for busi-
ness, vacation, and to visit family and friends. Thanks o the speed
and predictability of air transportation, we have become accustomed
to year-round access to ali varicties of food, Rowers, and other
products. Business depends on just-in-time air shipments for produe-
tion efficiency, and 1o keep inventory costs low Without the unique
benefits of air transporeation, our qualizy of life would be
dramatically reduced.

The United Seates aviation system must transform irself and be
more responsive 1o the tremendous social, cconomic, political, and
technological changes that are evolving worldwide We are entering
a critical epoch in air transportation, in which we must cither find
better proactive ways to work together or suffer the consequences
of reacting o the forces of change The consequence of a do-noth-
ing approach to this public policy problem is staggering — lost
revenues could approach $100 billion annually duce to people and
products not reaching their destinations within times periads we
expect today.

The cxisting air transportation system has evolved incrementally in
response to accidents, new vehicles, facilivy changes, and market
opportunities. Now, the air transportation industry has cneered an

chapser 1: Change Is Needed

era with new security concerns, new business models, and che new
age of rapid rechnology development. Driven by an increasing pace
of change, the old evolving approach is insufficient for system
modernization. In terms of improving the system over the next

25 years, it is clear that business as usual cannet sueceed !

Three factors threaten the ability of aviation to grow and continue
to serve the Nation:

Factors 1.1 Security
We must continue to squarely and aggressively face terrorism.
Foliowing 9-11, the Government acted swiftly and firmly o
protect us from aviation terrorism. Additional steps were taken
to strengthen all parts of aviatdon sccurity, and our military
was called upon to perform a new and difficult job of domestic
air pacrol Americans understand and support the new securiry
requiremenis. However, such actions cost more than $4 billion
per year, and cmploy tens of thousands of our Narion's
security personniel at a time when many other threass are also in
need of atteation. The flying public has also spent it
precious time to support improved security throughout the aic-
porss We need to find ways to secure aviagion, without detracting
from the affordability, speed, and prediciable advantages we de-
sire in air transportation. Key factors in this problem include the
projected growth of 120 million additional international
passengers that will have to clear customs and security, tripling
of the cargo and passengers; and inzroduction of new types

1 Narivmal Research Couneil, “Seruring the Future of U3, Thamportation.” 2003,

06 V.3.0



of vehicles and potential threars. Aviation security will
require  coordiration of missions for national defense,
homeland security, drug and law cenforcement, and air
uaffic  management. Gaps must be closed  immediately
10 confront an ever-widening range of chreats. Efficiencies must
be found to enable the antdicipated growth in air commerce,

Factors 1.2 Gridlock

Transformation must begin now to prepare for future growth®.
Paradoxically, aviation’s own success will erode the unique
speed, predictable, and affordable benefits of air travel if the
systemn oes not expand and adapt to keep pace with the marker
demands. Historically growth in air transporeation has always
outpaced the growth of the Nation’s gross domestic product.
Growth in aviation was possible because significant investmenss
were made to expand the airport system chroughour the
United States, as well as our ability ro incorporare productivity
enhancing  technologies  into the  system. To-
day, many airports are  barely  keeping pace with
demand while others employ schedule limiting systems to
manage todays growth. We have already forccasted that
present plans alone will leave increased congestion at more

airports in 2020 than occurred during in the summer
of 2000. In the year 2000, millions of Americans were stranded
in airports with delays of more than an hour, and in rare cases
up to 6 hours or more.

Imagine losing our current same-day travel o anywhere in
the United States or abroad. With the annual growth in roal
system passenger miles expected to exceed 1 billion by 2015
and triple present levels by 2025, such a scenario is possible.
Air cargo is expected to also grow three-fold over this same
time period. Even afrer accounting for aggressive plans for
improvements,  the  Federal  Aviation  Administra-
don  (FAA) prediets that  at least 18 and  possi-
bly over 40 major airports will be congested in the
2020 dme frame?® It is not only the numbers of flights, bue
also the extent of the new prowth thar poses a problem. Over
the next 20 years, approximately 20 more airpors will grow
to more than half a million departures and arrivals a year-—the

size of Detroit operations. These growth centers will
criss-cross the United States with significantly more air waffic
than the present system can handle The following chart shows
that even at twice the present  level of flight,

Sector Color Loading index:

Yellow: 80 - 125% of sector capacity

Red: 125 - 200% of sector capacity

- Black: > 200% of sector capacity

Signifacnt stress on airspace resources even at rwo-fold increase in demand.

T PL 168-176 Sec $(8)
3 Fedenef Aviation Administnation, Future Airpart Capacity Tash — Final Repors. fune 3004,
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most of the system will be saturated with air traffic above
present  acceptable levels, shown as red or black

Finally the growth in air transportation has expanded commu-
nity interests adding more objectives and priorities. This affects
our ability to respond 1dcqu'xt¢.Ey or mpui]y cnough to our
changing word This could :

deprive communities of the 5’”‘”"‘”‘5’“"? ‘?f ‘the 54”
rararmm‘m! sertice prblicly e awnm’ :
“wirports is already of concern.
_}’R_tcgmructr’ugrimrr;'m, Dec. 2002]

opportunity for direct access
10 the global marker place.
Worse, many communities
may even be unable to sustain
satisfactory, affordable service.

Factors 1.3 Global Competitiveness

The United States has been a dominant force in aviation since
its very inception 100 years age That dominanee has helped
support our ecoenomic health through developing a highly skilled
workforce; encouraging technical innovations; and producing
aviation products used around the globe. When the Furope-
an Community created ies furure aviation vision, its ritde was:
“European Acronautics: A Vision for 2020-Mceting Society’s
Needs and Winning Global Leadership.” In thar document,
they said that the vision would be fulfilled when the “European
acronautics industry leads in global markets in aircraft, engines
and equipment.”

Unless we act and invest

now, we will losc our com- A puranership betiveen the Federal -
petitiveness  in aviation, - end Stk gnwrmnmu, indusery

“atned all ivserested purtics and
stakehalders nasust begin immedi- .
i . . . . mc.fy fAem.r]mrz States Association -
in_ high-paying jobs and a L7 Resolution Feb. 20041 -
weakening of our economic R

Loss of comperitiveness in
this area would mean a loss

strength through dhe shift in
balance of trade. We can not afford te be a second tier aviation
supplier in the second century of aviation.

At stake is significant economic loss for the nation, along with a
dramatic reduction in the quality of life we have come to expect
thanks to air transportation. Failure to address these problems is

estimated to cost consumers up to $20 billion a year in air travel
by 20257 However, the losses are much greater than just fost
travel. Civil aviation products and services generate a significant
surplus {or U 8. trade accounts and contribute significantlyto the
$100 billion a year in tourism from abroad. Air transportation
has spawned a highly technical worklorce. Aviation technologies,
products, and services underpin the advanced capabilities of our
national defense and homeland security.?

Congress, Commissions, State authorities, andothers have all
recognized that Government and industry need 1o take a different
approach to the business of aviation. i the United States is going
to be ready for the changes thatare to come in the next two
decades, we need an Integrated National Plan—one that combines
and leverages the knowledge and resources of all Govern-
ment agencies that have an interest in American avialion, along
with the creativityol the private sector. The current challenges
facing the Air Transportation Sysiem require a transformation
driven by proactive Government-industry planning, and collab-
orative execution to achieve a common vision.

4 Capelornky, folu, and Lec Clen. Socio-Ecattomic Demanid Favecast Sty NASA and FA, fivniary 2004,
5 PLIOB-TVG Sec #{1-4)
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chapter 2: A Nlational Vision for

Air Transportation in 2025

Teansforming the system to meet the needs of the 215t century
will ensure U S. leadership in the global cconomy. However, major
changes must occur to make
this ha? pen. ~n A pansformed Air Transportarion
w. Systenn that provides services tailored
o inedividud customer needs allans

Flight procedures will be milored
10 aircraft and aircrew perfor-

mance. Increased automacion

all commnitics to participate in e .

o glabal econony, and seamlenly
drtegrates civil and pifitary operarions,
combined with new procedures R '
will have fewer tics to geographical airspace differences. The combi-
nation of automation and procedures will overcome the complex is-
sues associated with allowing all operators continued aceess in a mixed
environment of commercial, military, and general aviation airerafe
with differing levels of capability. The sesult of these changes will
allow closer spacing of aircraft, which in wurn will increase capac-
ity. International standardization of the procedures, and technology
developed under an integrated safery management approach, will
create an equivalent level of safety across the globe.

Ultimately these transformations will spur new business models.
The entire concepr of the airline schedule wiil be redefined as the
boundaries between traditional carriers and on-demand service pro-
viders begin to merge. This proliferation of options will effectively
enable customers to choose air transportasion services wilored to
their needs. For example, customers will have the means to shorten
their curb-to-curb travel time. The options also pravide more com-
muniries direct access to global air transportation services enabling
business and leisure conneciivity worldwide.

To meet future demands, travelers and shippers need to be able
1o access information regarding their options using advanced
information technology. While taveling, information techrology
will notify passengers of itinerary changes or travel conditions and

present comparable afternatives. Thus, the predictability of air travel
will increase. We cannot eliminate delays, but we can give the trav-
eler and the shipper the best information available ro make
decistons on the spot.

Leveraging new technologies and new operacional procedures, the

Nexr Generation Air Transportation System will adapt to unanticipated
changes in traveler and shipper needs. To do this, we need grearer use of
autornarion for rourine tasks thar wiif afeer the traditional roles of pilots,
controllets, security specialists, flow managers, dispatchers, and milisary
commanders. Greater focus on straregic management will crease berter
use of resources, improve efficiency, and enhance response to unforeseen
issues. Human performance and efficiency enhancements will
enable the same number of decision-makers to accommodare a
larger number of operations. Automation aids will use intelligent
agents and other computer-decision support techniques to acgment

the role of decision-makers.

Access to operattonal informarion will create a common operating
picture for civil, law enforcement, military, security, and commercial
users. Security will mitigate threats to the Air Transportation System
through an integrated, multi-layered approach that will combine
prevention, detection, and response. Integrating the security in to
routine activities {e g. returning reneal cars) will also reduce the
“hastle-factor” for the traveler.

Integrated capabilities will deliver homeland defense benefies

by improving the Federal Governmends ability ro share information
among organizations responsible for protecting our country from
ateack Ac the same time, flight restrictions will be reduced because of
the availability of improved tracking and surveillance technologies.
Reliance on combat air patrols and interceprors will be reduced, and
our ability to prepare for military conflict will be enhanced.




chapter 2: SYystem Goals and

Performance Characteristics

To achieve a visien, we need to define the system goals and
performance characteristics that will serve as its foundation.
Accordingly, we aim to:

* Retain ULS, leadership in global aviation
* Expand capacity

* Ensure safety

* Protect the cnvironment

* Ensure our national defense

* Secure the Nation.

3.1 Future Environment and Demand

The growth of aviation tomorrow will be driven by marker forces
and the operating environment. The ability to serve the demand de-
pends on changes in technology, socicty and geo-political environment.
Projections of furure conditions rely in part on historical and emerg-
ing trends, global and regional cconomic studies and forecasts, results
of modeling and simulation, and analyses of expected technological

advances The air transportation system must be prepared to
address a range of possibilities for demand and priorities of the
desired characreristics.

010 v.3.a

Potentiat influences on the future envirenment include a significant
increase in the traveler and shipper demand for services, affordability
of energy sources, a public thar is increasingly concerned with the
environment, and accelerating economic growth both domestically
and internationally. Additionally, changes in travel patterns, the
greater case of international travel, and the onset of commercial space
trave] may have profound cffects on overall planning cfforts. Even
near-term influences such as increasing use of unconventional vehicles
such as commercial space travel and launch vehicles and urmanned
air vehicles (UAV) will need careful consideration throughour the
planning process

Many indications show 2 much more diverse markerpiace with

the need for a broader range of air transportation services. In
addition to the demand for air eransportation services in the future,
other national priorities and societal concerns will influence the
transformation to the Next Generation Air Transportation System
These influences include continued pressure on air transportation
operators and air-traffic service providers to reduce cost, and the
emergence of new physical, biological, radiological, and chemical
threats to aviation.

The demands that will be placed upon the future national air
transportation system are likely to include the following:
* Routine use of un-piloted air vehicles by military, civil,
and potentially even commercial users
* Increased on-demand air taxi services leveraging the
capabilitics of new dasses of low-cost aircraft, including
micsojets
* Continued growth in point-ta-peint service provided by
the airlines
* Increased use of secondary and reliever airports to
accommodate traveler/shipper needs to avoid congestion

» Increased passenger travel, reflecting growth in the econemy,
and reduced ticlet prices

* Increased shipping of air cargo continuing to outpace
passenger growth

* Continued demand for commercial space launches.



3.2 Retain U.S. Leadership in Global Aviation
To rewain leadership worldwide, the United States must develop

a next generation air transportation system that brings continued
viratity to our domestic air transportation and related industries.
Working with global parmers, the United States will continue 1o
maintain and operate an air transportation system that sets standards
for the world in safety, efficiency, and capacity.

Air erapsporation fuels the global economy by delivering goods
and facilitating the movement of people for business and personal
purposes. Already a third of U.S exports are shipped by aic® Air
transportation will expand with global commerce. The number of
international air travelers will triple by 2025. 7#? The expansion will
include direcr access 1o a wider range of foreign destinations and
global markess through agreements such as Open Skies.

Continued expansion depends in part on productivity gains and
cost savings. Costs assoctated with system improvements will not put
undue burdens on military, commercial, and private aircraft owners.

The aviation-manufacturing secror plays a crucial role in the ULS.
economy, and it will remain a critical element of the industrial base
for our national defense. The vitality of this secror will be stimulated
by the introduction of innovations inte the marketplace. The value
of U.5. aviation manufacturers will strengthen as indusery develops
innovative products to capture new markets.

Specialty services wilored to individual customer needs, such as on-
demand air taxis, will outpace the growth of traditional scheduled air
transportation services." Over the next 20 years, market projections
for microjets and unmanned vehicles number in the tens of thou-
sands." ' In the same period, it is projected the cumulative value

of aircraft sales and aircraft service markets will reach $2 willion.'? The
United States must retain leadership to reap this international
economic harvest,

Objectives
* Retain our role as the world leader in aviation
* Reduce costs for air transportation {by at least 25%)
* Enable services wilored to traveler and shipper needs

* Encourage world markets for U.S. products and services

3.3 Expand Capacity
The air transportation system of 2025 must accommodate z wide
range of customers and an even wider spectrum of issues incInding;

* Access requirements for private, commercial, civil, and
military aviatien

* Unforescen changes in traveler and shipper needs
* Access to a more global economy

* Continsously evolving safety and sccurity concerns.

The only way we will meet those customers’ evolving needs is to
buiid new capaciey, while making better use of our airporss and
airspace,

Existing opesations will grow in a variegy of dimensions including

the number of passengers {enplanements), the number of flight
departures — scheduled carriers, business aviation, and owner-
operated general aviation — and the volume of cargo (cargo
ton-miles). The air transporeation system will provide sufficient
capacity to satisfy the demand resulting from growth in existing
operations as well as prowth in new and emerging market segments.

The airport and abrspace capacity in 2025 must be more responsive,
adaprable and dynamic. The system will accommodate changing
needs, botch plobally and locally, by leveraging new technologies and
new operational procedures. The air raffic management system will
be capable of shifting resources from servicing one geographic area
to another with minimal training and litte or no relocation of
equipment or personnel. The system will be nimble enough to adjust
in cost effective ways to varying levels of demand. The system will
allow more creative sharing of airspace capacity for civil, law
enforcement, military, and commercial users through ever-
presenie access to operational informartion.

Trends and industry studies forecast a system char will continue
to grow. The following chart depices ranges of forecast growth
focused on the existing operational paradigms including legacy
and low-cost carriers.

While growth by wraditional air transportation system-users is likely
to continue, the system will also need o accommodate new aviation
vehicles and business models. In just one area, a U.S. Government

G Hurean of Crosts, 2003,

7 Based upor extrapolated growils nttes reporied int Federal Aviation Admitisnation. FAA Aerospace Forcests FY 2004 ~ 2015, Muarch 2004

3 Boeing, Curreet Marker Outlpok, 2064

2 Airbws, Globa! AMarker Foreaast, 2003,

10 Dollybigh, Samuel, Anabnis of Snurl] Aivenift s ot Tanewsportations Systens, NASA September 2002
11 Dollshiph, Santucl, Anmihsis of Small Airnaft ac o Tremportarion Sysen. NASA Seprember 2002
12 Teal Group, Warld Urmntanvied Avrial \ehicle Sysems — Marker Profile and Forvease 2003,

13 Boring, Cerrene Marke: Outlook 2004
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study estimates there may be as many as 5,000 microjets employed
by on-demand air taxi services by 2010 and 13,500 by 2022
Microjets alone may represent 40 percent of daily operations by
2025.' An even higher percentage of operations by new vehicle
types is anticipated when UAVs and other new entrants are consid-
ered

Objrctives
» Sarisfy Future growth in demand {up to 3 tmes current levels)
and operational diversity

* Reduce transit time and increase predictability {curb-to-curb
transit time cut by 30%)

* Minimize the impact of weather and other disruptions
(95% on time)

3.4 Ensure Safety

The U S. air eransportation system in 2025 will continuc to be the
safest form of eransportation. Despite the andicipated growth in all
sectors of the air transportation system the actual loss of property
and more importantly human life will continue to decline. This will
be accomplished through an inwegrated safety management approach
and new air vehicles thar will introduce inherendy safer design
characteristics. The approach will provide a preactive means for
building safery into the air rransportation system we are developing,
and safely managing it through the transition Adoption of the safety
management approach will deliver safety benefiss on a global scale
As un additional benefit, this approach will shorten the civil aviation
implementation cycle times for products and procedures

Objectives
* Maintain aviation’s record as the safese mode of transportation

* Improve the level of safety of the U S, air transportation sys-
tem

* Increase the safety of worldwide air wransporration

3.5 Protect the Environment

As aviation grows, we must reduce aircraft roise and emissions as
well as contaminants from airports. Aviation simply must become a
better neighbor. Improved environmental protection will be a vital
element to ensure U S, air transporcation viabitity and pglobal leader-
ship. Certain regions of the world already have adopted policies

thas limit aviation growth to protect the environment. Noise and
emissions at the Nation's largest airports would limit capacity if they
not aggressively addressed. The NGATS will apply advances in de-
sign, engineering, and emerging technologies to ensure that growth
in the number of aircraft and airpores does not exceed approved
environmental limits,

This environmental compatibility will be achieved through a com-
bination of improvemtents in aircrafe performance and operational
procedures; land-use around airports; policies and incentives 1o
accelerate technolopy introduction into flects; and aircraft de-icing
Further gains will be realized from new poelicies and approaciies in
regulation and mitigation. Long-term, sustained research and
development, and refined technology implementation strategies will
help to keep pace with changing environmental requirements.

Policy and financial incentives will be used 1o accelerate introduction
of enviranmental technology improvements in aircraft, includ-

ing propulsian technologies, materials development, and airframe
designs. Intelligent Bight planning, coupled with improved flighc
management capabilitics, will enable more fuel-efficienc profiles
throughout the flight envelope. Noise and local emission reduction
cfforts will be coordinated among multiple aviation operations in
large metropolitan areas.

By 2025, community noise and local air quality impacts of aviation
will be reduced in absolute terms, even with anticipated growth in
air traffic. Uncertainty in emerging issues of climate change, health,
and welfare effects of emissions will be reduced to a level that en-
ables appropriate actions to be undertaken to address these effects.
Airports will be valued neighbars keeping the public well informed
abour aviadon and cavironment issues. Airlines and airframe/engine
manufacrurers will be recognized as global leaders in jointdy address-
ing mobility and covironmental needs

15 Dt on potrenticd niursbers sf microjens is bared upen Dellphigh. Suviuel, Analyis of Smafl Aivevaft w aTrouportation System. NASA Septernber 2002 Extimate on percent of daily operations nses appraximatisn

of the number of ‘tradivional IFR operations” from Fedenal dviwtion ddministration. FAAAerospice Foreciasts FY 2004 = 2015, March 2004 extrapolated to the 2025 timeframe and estinuves on the wiilization rate

uffive flights per iday
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Objectives
* Reduce noise, emissions, and fuel consumption

* Balanez aviation’s environmental impact with other
societal objectives

3.6 Ensure Our National Defense

The future air ransportation system must be able to facilitate the
Nation'’s ability to respond rapidly to emerging threars while main-
taining commercial and civilian access 1 our airspace. Integrating the
information and comrmunication systems of defense agencies is cs-
serdial to ensuring chat our Nation is prepared 1o combar threats.

Integzated capabilities will support national defense by improving
the ability to share information among agencies and organizations
responsible for protecting our counery. Sharing information and
obraining a common picture of our skies will enable a proaciive
approach to protection Italso will facilitate rapid responses to a
vatiety of threats. For example, improved information regarding
aircraft that may he entering restricted akrspace will likely reduce
the need for combat air patrols

The future, air transportation system also will improve support for
military missions. Commescial carriers will be able to provide more
capable and cconemical transportation services and the access to
global airspace Additionally, global harmonization of standards,
procedures, and operations will reduce the invesement necessary to
ensure US milisary access to international aisspace.

The availability of improved tracking and surveillance rechnologies
will allow continued commercial and civilian access ro our national
airspace, while mobilizing defense activides. The furure system

will feature the ability to define flexible airspace, quickly changing
boundaries required by military and civilian operations. This will
enhance the ability 1o support military missions and ensure continu-
ous quality scrvice to other airspace users

Objectives
* Provide for the common defense while minimizing
civilian constraints

* Coordinate 2 national response to threats

* Ensure global access to civilian airspace

3.7 Secure the Nation

In: light of the continuing threat of terrorism, new defense tacrics
and technologies must be put in place without compromising
efficiency. These measures must address a wider range of threats, while
at the same time lowering the cost and impact of these measures on
pilots and the traveling public.

Growth in air travel and air cargo will challenge our abilicy to man-
age security risks while ensuring efficiency of operations. The advent
of increased operations at chousands of small airports will inerease
case of access to the system and the difficulty of securing it. UAVSs
will be used ro aide security monitoring, but also could create a new
threar as they become more widely available to commercial users,

An integrated, multi-fayered security approach for air transporea-
tion will help ensure the security of U S. borders and airspace, and
minimize risks associated with an expanding range of potential
security threas. Addicionally, sccurity measures will address the need
of protecting the system itself from hostile actions without limiting
personal fibercy.

Future air transportation screening and detection systers will
enable positive identification of travelers while minimizing unau-
thorized access. Baggage and cargo screening systems will not only
reveal explosives and weapons, but will also detece chemical, bio-
logical, radiclogical, and nuclear threats. The future system will be
highly resistant to disruptions, incidents, and false positive alarms.
Therefore, in spite of increases in demand for the air transporzartion
system, securicy systems will process cravelers, baggage, and cargo
with greater speed, accuracy and efficiency.

Objectives
* Mitigate new and varied threats

* Ensure security cfficiently serves demand (less than 30 minutes
total through an airport)

* Tailor strategics to threats, balancing costs and privacy issues

» Ensure travel and shipper confidence in system security
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The NGATS will be well equipped to adapr 1o future demands
by using new concepts, technologies, networks, policies, and
business models Air waffic conrol will be integrated using its ability
to share timely, accurate, and secure information with 2 common
operational picture.

Mulsi-layered systems with up-to-the-minute information and new
technologies will ensure Ameriea’s security. The safery of air travel
will be designed into cvery air transportation component. Airports
will ensure convenience and security for tavelers and shippers while
increasing capacity. The air transportation system will take full
advantage of enhanced aircraft performance capabilitics, but will also
accommadarte ajreraft with fess sophisticated equipage and different
performance characteristics. Improvements in air traffic manage-
ment systems will result from employing advanced information
management technology, enhanced sensor and detection capabilitics,
upgraded aircraft performance eapabilities, and more accurate and
wailored weather forecasts

4.1 Security Operations

The future, air ransportation system will be designed with security
measures embedded and interwoven throughourt the system. Security
systerns will operate scamlessly across all aspects of air wransportation
Airport security screening will be non-intrusive and integrated with
other airport-based processes such as check-in, customs, immigration,
agriculture serecning, manifest processing, and load planning.

Passenger screening will begin well before arrival with the imple-
mentation of new, reliable, unobtrusive, and more accurate forms of
identification. To achieve the desired level of security, passenger and
bagpage identification and security detection systems will employ
cheaper, smaller, and faster technologies. In addition, security
systems employed for air ransportation will be integrated across
other modes of transportation.

Command and control protocols will be established, allowing agencies
to rewain responsibility while enabling a coordinated national
response, for proteceing the homeland against ali threars. Law
enforcement and other agencies responsible for the Nation's security
must have access to a common intcgrated operating piceure via se-
cure dara link, air-to-ground communication systems, and airborne
Interner. This commen operating picture permits secure and
accurate communication among command and control entities.

Information must flow frecly to establish and monitor continuity of
operations within the air transportation system . Position and intent

Chagter 4. Dperational CDI’ICEptS

information received from individual aircraft needs 1o be fuily
integrared with surveillance systems that wilf create a national sur-
veillance nerwork, which will support homeland security and nation-
al defense needs, as well as the needs of air waffic management. This
new model ensures that when an object is detected on the ground
or within che airspace, information abous that object will be made
available to the correct agency. This enables a coordinated response
from appropriate authotities Distribution, process, correlation, and
display systems enhance the quality of a common operating picure
that will quickly identify abnormal deviations, erratic or errant be-
havior and transfer information to the appropriate authorities

Security strategics will be tailored to address a wider range of threars,
considering cost and impact on operations, and ensuring that
security solurfons are balanced. New systems will mitigate impacts
of chemical, biological, radiological, and nuclear threats. Sensor
technology and countermeasures will be used to detect and render
Man-Portable Air Defense Systems (MANPADS) incffecrive.

System-wide safety and security monitoring allows analysis of failure,
threat, and vulnerability trends in real-time, based on data gathered
throughout the system Whenever an incident occurs, it will be
quickly isolated, assessed, and managed. More precise real-time diag-
noses of risk will enable air traffic flows that ensure continued access
to airspace, while protecring assets and infrastruccures.

4.2 Safety Assurance

The air cransporsation system in 2023 will remain the world's saf-
est form of transporration. However, achieving this outcome will
require a new approach, one that will ensure thar safety require-
ments are established at the front end of every aviation process to
prevent accidents before they happen. A more comprehensive safety
approach will be implemented by airport authorities, civil aviation
authorities, air traffic service-providers, aircraft equipment manufac-
turers, and other Government agencies involved in aviation.

This new approach changes the regulatory authority’s role from testing,
inspecting, and certifying individual system elements 10 comprehensive
approval and periodic audits of the safety management programs within
the civil aviation industry. Safety risk management and design assurance
responsibility reside squarely with the aviation industry programs This
in no way abrogates the regulatery authority's safety assurance obliga-
tions 1o the public Compliance with regulations will remain the
elementasy basts of this new approach. However, the regulacory
authority will be able to dedicate more resources to addressing safery
issues before they become safezy problems
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Accordingly, safery needs to be embedded at the core of all proce-
dures, products, policies, or technologies associated with aviation. A
comprehensive air and space safety management doctrine will create
high-level standards and procedures for Government and industry
safety management programs. It will give any aviation regulatory
authority the confidence that resulting products or operations were
conceived, designed, developed, and implemented with safety asa
core feature with appropriate compliant regulazory requirements.

These standards cannot be put in place without im-
plementing a data analysis capability to identify and
resolve accident precursors. This new capabilisy will
transform today’s incompatible databases scattered
throughout Government and industry into a proac-
tive safety analysis tool. Procedures and mechanisms
will be in place 10 move safety management from
the reactive mode to a dara-driven, proactive mode
that continuously searches for accident precursors.
Data collecting and sharing among stakehelders
will be key. To get the detailed level of dara needed
for this analysis tool will require implementing a
non-punitive reporting system te alleviate concerns
about the corrective action process.

Finally, this new approach ro safety managemene must be adopred
globally and made consistent with the International Civil Aviation
Organization (ICAQ) requirements We are committed to work
with our international partrers to ger this accomplished.

4.3 Airport Operations

Landing and departure capacity at busy airports will increase
through greater use of parallel runways, relaxation of single run-
wwiy occupancy restrictions, and improved wake vortex sensing and
prediction systems. These systems and procedures will be integrared
with other automated approach, landing, and departure syseems

to ensure that capacity demands are met. Coordinated planning
among air raffic management, aircraft operators, and ground service
providers can virtually climinate surface delays. Precision approaches
will potentially be available to every runway in the Nation without
reliance on costly ground-based equipment. This will provide the
needed flexibility to adapt to changing air transpartation needs and
will help to ensure worldwide interoperabilizy for airspace users.

The airport systemn in 2025 will need o provide sufficient infraseruc-
ture to accommodate user demand. To attrace travelers and operasors
increased competition among major commercial, secondary, and

reliever airports can be expected. Airports will respond with mea-
sures to stay cost effective, while remaining convenient for travelers
and shippers alike. To maintain positive community relationships,
multiple airports in a geographic region will coordinate planning to
pravide a range of facilities that balance transportation needs with
environmental standards for noise and emissions.

When airpert infrastructure expansion cannot be aecomplished
using existing resources, due cither to physical or political con-
straints, altesnative means wili be employed to
match demand with capacity to reduce or avoid
congestion and travel delays. Airpores and air traffic
services may use market-based mechanisms such as
peak period pricing to case congestion and ensure
that the maximum econoinic value is obtained from
resources in high demand

Operators nationwide wiil make greater use of satel-
lite or reliever airports in an cffort to avoid conges-
tion and higher airport fees. However, some incen-
tives may stil be required to encourage affordable
service to small communities. Air waffie services
will use airspace over major metropolitan arcas or along major travel
routss in & manner thar reflects the priorities for using that capaciey.

4.4 Aircraft Operations

Avionics plays a key role in transforming the U.S. air transporation
systemn. Future aircraft will sense, controf, communicate, and navi-
gare with increasing levels of autonomy. These new vehicle capabili-
ties, in wurn, alfow for development of new concepts in air traffic
mamgement Improved echnologies, human-computer interfaces,
and training techniques increase flight deck situational awareness.
Enhaneed flight-deck technologies keep flight crews informed of
lecation in both geographic reference and in relation to nearby
aircraft. Increased use of automation keeps an individual constantly
aware of what is happening and warns of impending issues, while
allowing the individual to handle non-routine situations and acr as
pare of the designed redundancy buitt into the system.

In designated airspace, flight crews can cooperatively separate aircrafe
from each other using on-bourd automation capabilities Ground
autornation may facilitate the interaction of aircraft; bur pilots will
retain managerial control aver the flight

New vehicle capabilirics may include single-pilot and no-pilot
operations, auronomous operations, quicter approaches, and greater
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safeey. New air vehicle designs will increase the level of crash surviv-
ability by incorporating design features thar reduce the effects of the
crash on the airframe and occupants. The use of new materials, fuels,
and design processes will make aircraflt more resistant 1o impact
damage and Hammability. Flight deck automation will reduce poten-
tial aircraft from being maneuvered into unsafe sicuations This will
prevent controlied flight inte terrain, aircraft collision, and airspace
violations. Furchermore, the remote piloting capabilities may enable
ground intervention in case of pilot incapacitation or for securicy
reasons Automatic health monitoring combined with self-healing
systems will improve reliability and predictability of service. Clearly,
beneficial uses of new rechnologies will be supported with all the
necessary decisions on procedures, roies, and assumprions about the
operating cnvironment and efliciency. This will ensure that opera-
tional procedures and policies are understood and accounted for in
the design of the technologics.

While many of today’s aircraft will be operaring in 2025, the diversi-
ty of the commercial operating fleet will increase dramatically as new
aircraft and new operational envelopes are designed. Future com-
merctal aircraft will incorporate many envirenmentally compatible
propulsion technologies and quieter, more efficient airframes. New
materials, including composites and nanotechnology applications
will lower noise, improve efficiency, and reduce emissions. These air-
craft wilt have lower emissions per passenger trip than today’s larger
commercial jets, and noisc footprints will fall well within acceprable
airport noise limits Reduced operations costs and improved opera-
tional efficicncics, through more fucl-efficient engines and airframes,
will aliow a new generation of aircraft owners to enter the system.

Harmonized civil and military equipment as well as operations that
sequire communications, navigation, and spectrum availabiity will
be vital in planning and executing global missions International
harmonization of equipage standards and procedures will also ad-
dress key cost drivers such as maintenance and training. Global pro-
cedures for operating and spacing aircraft, based on the capability of
an individual aircraft and the flight crew’s operational performance
will mean common operations worldwide

4.9 Air Traffic Management Dperations
Achieving the vision for 2025 will employ a different approach to
monitering and managing the air traffic management system. New
technologics and procedures will allow for a responsive air rraffic
management system in a dynamically changing environment Ad-
ditionally, these procedures and technologies wilk include che abilicy
to provide services to airspace users on demand from any location.

In addition to the improvements previously described for aircraft

and airports, performance of the new air traffic management sys-
tem will be enhanced by:

* Reduced separation standards

* Flexible spacing and sequencing of aircraft on the
ground and in the air

* Use of new equipment, procedurcs, and infrastructures
enabling increased service of under utilized airspace,
afrports, and runways

* Improved and tailored weather forecasts

* New and enhanced technelegies and procedures, reduc-
ing environmental effects of noise and emissions.

A new model for managing air and ground surveillance information
will be in place. Reduced costs for associated infrastrucrures can be
expected from operating from 2 common Government capability

To accommadate shifts in demand from a wide variery of users,

air eraffic control will migrate from control of individual flights to
air traflic management, where airspace is allocated based on traf-

fic Hows. Although there will be a continued need to handle flighs
specific exceptions on a tactical basis, the role of dispatchers, Right
planners, controllers, and flow managers will emphasize end-to-end
strategic How management with minimal individual Alight interven-
tions Autornation will assist How managers in monitering flight
conformance to ensure compliance with fAlow restrictions Addition-
atly, decision-makers will use information management systems

to collaborate, develop, and update flow plans as well as react and
recover from systcm discuptions,

Data link communications will replace voice communicarions be-
tween aircralt and air traffic management systems improving

the accuracy and timeliness of information transmission. Dara link
communication will be routine for air craffic management and op-
erational control purposes. Voice communications will only be used
for data-link equipped aircraft under extraordinary circumstances,
and for routinc and operational control of aircraft withour data
link capabilitics

Ultimately, air traffic management services will be tatlored and
Righes will be managed based on individual aireraft and flight
crew performance cagabilities. An aireraft’s ability to communicate,
accurately navigate, be tracked by other aircraft or ground systems,
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and provide precise operational control will determine the extent

of services provided within the system . Additionally, end-to-end
flow planning, coupled with enhanced aircraft Bight management
systems, must create fuel-efhicient flight profiles. Flights requesting
use of high demand airspace or airports will contract for use of these
resources through a variery of mechanisms,

New technologics and operational procedures can climinate the dif-
ferences berween procedures for instrument mercorofogical condi-
tions (IMC) or visual meteorological conditions (VMC). Aircrews
and air vehicle operators need access to technologies that will pro-
vide a clear 3-dimensional picture of terrain, obstacles, runways, and
raxiways so that capacity will not be reduced during most inclement
weather conditions and other system disruptions. Furcher, disrup-
tive weather and other environmental impacts on end-to- end flow
management will be reduced through a combinatien of improved
forecasts and strategic fow-management suppert tools,

Lastly, in the future, air traffic management services will become
fess tied to a geographic location and be more readily configurable
and scalable. Shifts in demand from milieary, civil, and commercial
aviation users can be accommodated by shifting or sharing air traffic
services from one geographic area to another with minimal wraining

launches are accommodated
with minimal disruption_

and litde or no relocation of equipment or personnel. Ultimarely,
air traffic management factities will be able 1o ake full advantage of
aircraft and ground system automation, resulting in facility consoli-
dation and virtual facilitics.
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Achieving the vision for air rransportation will be done via collab-
oration among Federal, State, and focal Government and private
industry. These efforts will be coordinated through eight major
strategies that broadly address the goals and objectives for the Next-

Generation Air Transportation System. Supporting these strategics
will be combination of rescarch, development, and implementa-
tion activitics. These activities will invelve a review of policy and
financial mechanisms as well. The cight major strategies along with
their key research areas are as follows:

1. Develop Airport Infrastructure to Meet Future Demand
Strategy:

* Provide a system that meets or exceeds user demand by
integrating airport, airspace and air traffic management
design, development, and deployment. Airport infrastruc-
ture must address the need to expand in & way that meets
future capacity This strategy provides customers @ wide
range of options for air transportation in an efficient cost
conscious manner.

Rescarch areas:

* Develop requirements ard conceprs for servicing a vasiery

of future demands, from maximizing overall metropolitan
area capacity to servicing smaller communities. Ground-
side questions include airpare access alternatives and as-
sociated transportation, security, and information systems
requirements such as regional airports, and city check in
by specific location.

2. Establish an Effective Security System Without Limiting
Mobility or Civil Liberties
Strategy:

» Establish a global sccurity system to ensure reservation-

to-destination security for eravelers and the sweam of

commerce. Travelers and shippers will be confident thar
no undue security or health risks exist in che transporta-
tion system, and thar movements and civil liberties are not
unduly impeded by security measures.

Research areas:
*» Explore integrated, scalable security methods and

implementation to mitigate potential threats to the air

transportation system.

* Develop advanced sensors, information systems, and

mitigation strategies for identifying chreats and recovery
from attack.

chapser 50 1he Next Generation Air
Transportation System Roadmap for Success

* Dievelop automated security screening of passengers,
baggage, and cargo—integrated with the normal flow of
people and irems.

* Improve chemical, radiological, biological, and health
sensors, including avtomatdon for derection and
recopnitien of hazardous items.

3. Establish an Agile Air Traffic System

Strategy:

* Eseablish an agtle air waffic system that accommodases
future requiremenss and readily responds ro shifis in
demand from all users. The system will be responsive o
marker elasticity; have flexibility to deliver capaciey and
efficiency improvements; and ensure that equipment and
personacet are able to support a wide-range and number of
operations tailored to customer needs.

Research areas:

» Conduct rescarch ro evaluare aleernacive allocations of air
wraffic management services and functions between the
ground and the air and the automation and the human to
address critical system attributes such as capacity, agiliny,
cost, human factors, reliability, safety, performance, and
transicion paths

Determine the requirements for communications,
navigation, and surveilance infrastructuse to meet the
waffic and performance needs of the future in a cost-
effective manner while accommodating all air waffic, de-
fense, and security stakeholders.

Pefine and evaluate fundamental communications,

navigation, and surveillance architecrure options such
as moving to digital data links and away from voice
command and control, satcHite-based only or contin-
ued reliance on ground-based communications systems,
spectrutn and  bandwideh needs and likely specrrum
availabilicy.

Investigate feasible architecture options that allow all
aircraft to operate the same within the specific airspace

Develop  cost-effective  concepts,  technologies, and

procedures for providing comprehensive air traffic services

at small airporss

* Define a pordolio of the most effective alternatives for
expanding airfield throughpue

* Undertake rescarch  on  cost-effective  technologics,

procedures, or other actions needed to make instrument
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capacities cqual to visual weather capacities at the most
critical airports. The resuls will address fundamental
systemn architecture questions, enable or modify the
trend toward adoption of net-centric architectures that
distribute intelligence and funcrions to smarter and smaller
nodes in the system, and permit routine National Airspace
System access by UAVs, commercial space launch, and other
new vehicles

4. Establish User-Specific Situational Atwareness

Strategy:

» Fstablish  globally compatible  information-sharing
capabilities to provide on-demand, real-time knowledge
w support more distributed decision making roles of us-
ers, operatots, and service providers. Each stakeholder will
be able to reach informed decisions through increased
knowledge of current conditions, plans and evemts
affecting the system.

Research arcas:

* Define integrated requirements for shared situational
awareness. What user groups are being serviced and
what are their explicit requirements? What emporal and
performance requirements will be levied on the system?
What are the data sharing and access policies to ensure
security while enabling appropriate access to data? How
can one deal with liabiliry issues thar arise?

* Diefine system architecrures that are readily responsive

and implement a cutting-cdge operational data analysis
capability that identifies safety issties. Promote expansion
of the United States capability to meer national and inter-
national safery goals and objectives.

Research areas:

* Explore key issues such as risk propagation in complex
systems required for design of and transition to a capability
for advanced safety assessment methodologies enabling
multiple, major changes to be made to the system in a
decade without compromising safery — increased traf-
fic density, distributed congrol, increased small jer use,
increased use of smaller airports, change in human roles,
new procedures, and introduction of UAV.

* Leverage lessons and methods from industries that have
developed advanced risk assessment methods due to the
absence of staristically meaningfil accident dara.

» Explore policy and lability issues related to a standardized
dara-sharing program; an analysis capability using the
data-sharing program to identify accident precursors; and
a safery assessment doctrine for introducing new proce-
dures and technologies such as strategics for managing
systemt safety and labor issues while introducing changes.

* Develop and implement program of education training
and enforcement to address engoing safery risks

6. Develop Environmental Protection that Allows Sustained

to the demand for Aexibility. Whar standards should be
Aviation Growth

established to authorize changes to information security
criteria? To what extent do uscr requirements need o Strategy:

. . i 1Y a 1 H
be supported, at what cost? Who pays for what services? Develop and implement new models, metrics, policy

What organizations will be responsible for what part of approaches, operational, and technical improvements o
the system, and who will be assipned overall system

responsibificy?

mitigate environmental impaces related to the groweh of
aviation to foster public acceptance of air transportation
growth
5. Establish a Comprebensive Proactive Safety
Management Approach
Strategy:

Research areas:

* Explore aircraft, engine technology and flight procedures
to minimize environmental impact such as noise and emis-
sions, and depletion of limized fuel supplies This includes
getting a becrer understanding of the trade-offs berween
noise and emissions.

* Develop and implement a common and comprehensive
risk management doctrine at the national level that is
applied to aviation and space travel. Encour-
age and partcipate in  global safety practices to
ensure the safety of the traveling publicand cargo. Develop
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* Explore zero-emission airport ground operations such as
aircraft ground movement and service vehicles, and elimi-
nate ground environmental contaminanes including deie-
ing Auid runoff.

* Explore the impact of alternative environmental policy ap-
proaches on the air transportation system.

* Explore potential models and metrics 1o support the devel-
epment of environmensally friendly air transportation

7. Develop a System-Wide Capability to Reduce
Weather npacts
Strategy:
* Achieve increased safety and efficiency in the national
aviation system by deploying and integrating scientific
and operational advances in weather technology, enabling

aviation system uscts to mitigate the negative impact of

adverse weather

Research arcas:

* Develop enthanced weather observations and forecasts,
and integrate them with decision-support tools to enhance
capacity and efficiency of the airspace while improving
safety.

* Develop integrated user requirements and appropriate

spatial, temporal, and probabilistic characterization of

cach hazard in the airspace, and establish the means of
disserninating these characterizations to the users of the air
transportation systern.

8. Harmonize Equipage and Operations Globally

Strategy:

* Ensure global interoperability for the NGATS by
developing and supporting implementation of global air
and space transportation policies, standards, and proce-
dures. US. leadership toward global standards will im-
prove safety, security, mobility, environmental qualicy, and
economic viability.

Research arcas:

* Idenify air transportation system technologivs, air waffic
management operational concepts, policies, and proce-
dures that require or benefit from globul standardization
or interoperabiliy.

* Assess current plans for transformation in other countries
and international organizations.

* Ideneify similaritics and potential conflicts berween air
transportation developmenss in the United States and in
other countries.

Deailed plans for each of the serategies are under development and
outlined in Chapter 7. The Joint Program and Development Office
{JPDO is working with member Agencies to Roadmap High-level
Strategies and Key Events further identify the research and devel-
apment needs, on-going activities, and significant gaps towards the
exccutian of the strategies. By understanding the overall research
landscape, the JPDO will be able to {1) identify priorities and inter-
dependencies; and (2) manage the convergence of results

5.1 High-level Roadmap

Many of the steps toward transformation will involve changes in
policy, procedures, and technology. Industry, focal governmenss, the
aviation community, and the agencics involved with this project will
worlk together to assess the effectiveness of change, its cost to imple-
ment, and the level that change is complementary ro overall goals
and objectives.

5.2 Key Challenges

At 2 national level, key policy and cechnical challenges need o be
addressed for the strategies to be successful. These chaltenges muse
be resolved through the research and maeuration of the strategies.
Guiding principals for resolving differing stakeholder positions and
transitional issues will be railored to worlk these key areas of con-
cern .V

* Alignment of responsibilities and decision-making across

stalceholders,

Creating a more integrated system will involve redistributing
operational responsibilities and decision-making among mul-
tiple Federal, State and local Governments, and privaze enti-
ties.'" A major policy challenge is to understand the roles of all
stakeholders and the mechanisms for shared decision-making in
a more integrated public-private operation. This new approach
applies to all aspects of air transportation, including integrated
public-private secror operations for security, a shift in the dis-
tribution of public and private roles and responsibilitics for air
traffic operations, and handling the cultural change associated
with this shift It will be a new way of doing business, a diffi-
cule task for a system that has archived preeminence around the
world in its present struceure.

17 National Research Couneil. "Secievivng the Fuare of U'S Air Transporsasion. 2003,
I8 National Research Counesl “Sevaring the Feare of LS Air Trampariation " 2003, pp 15,
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* Alignment of investments and coordination of transition.
Successful transition depends on how quickly the benefits can
be deiivered. If not synchronized with the natural oceurring
windows of opportunity, such as rechnology updates, change
can be prohibitively expensive For example, accommedation
of mixed levels of aircraft capability, due in some cases, o long
aircrafy life cycles, may limit operational benefies and increased
cost. bt will be equally difficult to align planning and invest-
ing cycles for many Government entities that have a role in
air transportation improvements. This includes balancing the
potential cost savings from consolidaton of buildings and

equipment across multiple missions, and decommissioning of

facilities with political pressure for the status quo. Investments
among all of the stakeholders need o be aligned and coordinat-
ed to minimize risk exposure and unbalanced commitments.

Definition of equity and contribution toward natienal goals,
Striking a balance between competing goals of many air trans-
portation system stakeholders also wilt be a chailenge Goals
for growth in air transportation must be balanced with needs
for safety, environment, and security. A comprehensive safery
management Systemt, environmental doctrine, and muft‘i-laycr
security architecrure are part of this plan.

Questions will arise on the balance of these goals. For example,
how are security and national defense needs balanced with per-
sonal liberry and privacy issues? Whar is the balance between
security needs, and access to widely available information? Who
will have access to pares of the system tha stifl have resource
limitations? What are the potential trade-offs among locai,
national, and international environmental pressures with the
higher levels of air affic? Wikl policies exist to provide air crans-
portation access, for the public good, to areas of the market that
will not provide access on its own? What is the appropriate level
of contribution by different stakeholders such as aitlines, gen-
eral aviation, Government, and passengers to funding the main-
tenance and imprsovement of che air transportation system?

* Innovation in managing the safety cffects of changes.
Ensuring safety while implementing complex ransformational
changes represents a major challenge. To accelerate the inero-
duction of rransformational changes, a comprehensive safery
management approach built on new means of modeling, pre-
dicting, and mitigating the overall safery effects is needed. We
must understand system safety and, based on this, determine
acceprable safety levels for new concepts

* Responding to future demand and complexity.
New modes of operation and & shift in roles and responsibilities
will be required, resulting from significant increases in traffic
level and diverse traffic types. As responsibilities change, liabili-
ty issues arise. The use of auromarion in complementing hurman
roles to handle increased waffic becomes increasingly important
and in mitigating potential chreats to the system.

* Creative treatment of a mixed legacy and furure fleet.

From an operational perspective, achieving seamless operations
with a mixttre of fegacy and new aircraft represents a significant
challenge. Thus, strategies with potential major pelicy tmplica-
tions to influence aircraft equipage, and improve uniformicy of
the fleet need 1o be explored. Another promising direction will
build on a policy that creates performance-based services that
allow mixed environmenzal operations that are taifored to cach
aircraft capabilities,

* Assessing the merits of wansformation,

A major challenge, cutting across all serategies, is the assess-
ment of overall effectiveness of transformation to the air trans-
portation system including operational, technology, and policy
changes Given the complex interactions of goals and opera-
tions, an innovative approach for assessing operational concepts
must account for the interdisciplinary nature of the problem.®
We need to betrer measure the effects of the changes we imple-
ment. With the broad scope of proposals outlined in this plan,
our research and development must take into account the need
for precise measurements of performance. Reliance on anecdot-
al information should not be confused with data-driven assess-
mengs. Likewise, this measurement needs to take place at boch
strategic and tactical levels.

This follewing figure provides a high level view of the roadmap,
reflecting the confluence of major sctivitics and milestones for the
transformation to the NGATS, and schedules for each of the eight
transformation strategies.

19 Navional Roearch Council, “Securing the Fature of U5 Air Themportation.” 2003, pg. 30
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Diamonds denote key events or decisions in the roadmap. and solid lines denote time phased aetivities Events preceding 2012 are specified Most evenss beyond 2012 are generic
mitestones shat represent incremensad building blocks of a spiral developmens process Bosh key evenss and rime-phased activiries are color coded ro refleer primary areas of policy.
architecture, analysis, research and development (R&D). or investment/implemenation: Timelines ac the top of the roadmap indicate throe overarching acrivities: « Doefinition of the
NGATS architecture * Policies thas may need o be implemented « Technologies and operational changes that reed o be implemented  These are incorporated into tmelines. often
as spiral development activities Finally. the approach of conducting major demonsteations of rechnology and new operasivnnal paradigms is reflecred in tlre dismonds ar the battom of
the roadmap. While an the surface. the roadmap looks like cight separate dmelines. the milestones and acdvities for any given strategy are conneceed and eften imerdependean widh




milestones from other strategies For example. the avionies soxdmap depends on weather and security architecrures. all three of these are integral 1o the enerprise archineciure. and all
of these architectures muse reflect the regional and national airport needs. Teanstormation will ocewr in discrere transition steps. and many evolutionary changes sfrcady undur way
As the system aschitectuse and deails of dhe strategies are defined, on-going changes will be aligned o support the transformation and new inisiatives will commence By 2012, the
rechnology and operations concept R& D and architecrure definition will be manire and the policy decisions made. sesting the stage for the mose revolutionary sransfornsational steps
The key steps to achieve vision wansformational goeals will be beter understood. research on conceps and sechnologivs will provide initiaf results. and the overall operational coneep
of the NGATS as well as for the plan fot implementation will be clarified




The resolution of the challenges described earlier is interwoven
across many Government agencies as well as private corposations,
The ability 1o manage effectively across Government agencies and
fuel Government/industry partnerships, as the engine of transfor-
marion, has never been more critical to this country. This effore
represenes a sea chnage in how cfforts will be leveraged both wichin
government and with industry.

6.1 Changes within Government

Planning and executing a transformasional program through
parenership requires identifying the key partners, establishing an
organizational framework, and implementing processes that support
their collaboration. Transformation muse be realized by allocating
responsibility for portions of the task among the multiple Federal
apencies and industry pareners that have relevane missions, capabili-
ties, and budgets.

In Public Law 108-176 Congress recognized the need to do busi-
ness differntly. It identified the essential Federal agency partners, and
called for them to work together to leverage their efforts. To ensure
this change occurs, Congress created two key entities. First, an
executive-level interagency team, called the Senior Policy Committee
{SPC). This committee is composed of cach agency Secretary/Ad-
ministrator or designee, and is chaired by the Secretary of Transpor-
tation. Second, the legislation requires the Sccrerary of Transporea-
tion to establish 2 JPDO within the FAA to manage the work related
to the NGATS. The JPDO is ultimately accountable to the SPC

and reports directly to the FAA Administrator. The Director of the
JPDO is answerable to the Air Traffic Organization with the respon-
sibility to ensure smooth transition and implementation of National
Alrspace System infrastructure. In the roles and mechanisms next
described, the JPDO Director is also responsible for determining the
issues that must be further worked by agencies and those that must
be elevated o the SPC. Specific roles of these two governance bodies
are as follows:

Senior Policy Committee (SPC)

» Advises the Sccretary of Transportation regarding the national
goals, objectives, and strategies for the transformation of the
Nation's Air Transportation System to meet its future nceds

* Provides policy guidance for the NGATS, which is to be devel-
oped by the JPDO, and ongoing policy review for the trans-
formation

» Identifies resource needs and makes recommendations to re-
spective agencies for funding of planning, rescarch, and devel-
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opment activities
» Makes legislative recommendations, as appropriate, for the

future air transportation system,

The Senior Policy Conunirtee shall consule with, and ensure
participation by, the private sector to guarantee the progress of the
initiative.

Joint Planning and Development Office (JPDO)
» Creates and carries out the Integrated Plan for the NGATS
* Oversees rescarch and development of the NGATS

* Coordinates aviation and acronautics rescarch programs to
achieve the goal of more effective and directed programs that
will resudt in applicable research

* Coordinates goals, prioritics, and governmental research
activities with U.S. aviation and acronautical firms

* Coordinates the development and utilization of new technol-
ogies and operations to ensure that, when available, they are
used to fullest potential

* Creates a transition plan for the implementation of the




NGATS

» Facilitates the transfer of technelogy from research programs
such as the National Acronautics and Space Administration
(NASA) program and the Department of Defense (DOD) Ad-
vanced Rescarch Projects Agency program, Federal agencies
with operational responsibilities, and to the private sector

* Reviews activities relating to neise, emissions, fuel consump-
tion, and safety conducted by Federal agencies

» Monitors and reports progress of the activities outlined with-
in the Integrated National Plan.

Integrated Product Teams

For cach strategy, an integrated product ream (IPT) will be repon-
sible for applying best practices from indusery and the DOD w
achieve the mission of that strategy. Primary responsibilicy for assem-
bling and leading each IPT belongs to one agency. The agency will
ceordinate and assemble expertise from across the Federal Govern-
ment and private industry 10 empower and leverage participation by
all affected partners in the transformation including manufacrurers,
suppliers, and custorners from the private sector

The IPTs will establish deeailed plans for execution around the top-
level descriptions and within the master schedule contained in this
plan. Specific IPT activities include:

* Managing the planning and orchestrating the execution of all
relevant wotk to complete the assigned strategy

» Conducting analyses and trade studies 1o select and validate
implementation alternatives

* Analyzing changes currently underway, identifying gaps, and
establishing the required Governament and/or industry re-
search and development activities to close necessary gaps

* Coordinating with Government and private indusury on
research and development resources

* Collaborating with industry on sesearch and implementation
for the initiative * Identifying non-technical approaches such
as policy, regulation, and eperational procedures

* Establishing detailed requirements for individual missien
arcas

* Conducting advanced concept and technology demonstrations
* Creating a transition plan for implementation of products

* Creating public/private partnerships that include multi-
agency, industry, and Government participation.

Cross Integrated Product Team Coordination

The JPDO is the glue char orchestrates the efforts of the IPTs and
keeps the focus on fulfilling the vision. The JPDO will establish an
architecture council that encompasses expertise from the excour-
ing IPTs and selected industry representatives. A chief architect

will be designared to chair the council, guide the development, and
coordinate a system-of-systems view of the NGATS In addition, the
chick architecr is responsible for the managing the system engineer-
ing and integration efforts. A portfolio management council will be
established to provide high-level guidance and monitoring of the
programmatic aspects of the transformation efforts. Through these
mechanisms, the JPDO is responsible for:

* Approving broad strategies of the executing 1075 as part of
the Integrated Plan

* Ensuring IPT plans and schedules are consistent with the
roadmap and architecture

* Providing a forum for issue resolution

* Managing technology transfer opportunities between IPTs or
agencies

* Scanning for external influences and developments affecting
the NGATS initiative

* Evaluating trade-offs that cross-cut IPT objectives, and coor-
dinating necessary decisions with the JPDO Director

* Developing the means and providing performance menitor-
ing for the IPT cfforts

* Implementing a strategic planning activicy
* Providing en-going maintenance of the Integrated Plan

» Establishing and implementing schedule and budget tracking
capabilities.

During the process, the SPC and JPDO must make a difference.
A difference felt by the passenger — confident thar Government
is working for them, that they are safe and secure To accomplish
this daunting task, we must create 2 new model of collaboration
throughout Government and industry. The engine of this transfor-
mation is the partnerships among key stakeholders. Success of these
partnerships will require organizational governance that empow-
ers all stakeholders The resules will be a spirit of confidence the
American people will hold in their Government, an assurance their
Government is working for them, thae they are safe and secure and
thae the Next Generation Air Traffic System is an efficient and effec-
tive investraent of their hard-earned taxpayer dollars.
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6.2 Changes in Government-Private Interac-
tions

The JPDO must bring topether the best of Government with the
best-of-breed sotution providers and an improved understanding

of customer needs to foster the innovative use of technology along
with effective public policy. The mandate given to the JPDO by
Public Law 108-176 repeatedly emphasized the importance of close
coordination of activities with 1.5 aviation and acronautics firms
in order o establish more effecrive and direcred programs. The ex-
pectation is that new rechnologics and operations will be used ro the
fullest when available. Therefore, it is incumbent upon the JPDO
and SPC to ensure that broad communicarion and partnership exist
at all levels of this enterprise ~ from the SPC through the IPTs As
appropriate, Federal advisory committees will be used 1o ensurc all
plans and decisions receive broad review and public comment. These
committees will include senior-level exccurives from across industry,
empowered to provide advice on strategy and transicion issues. Fur-
thermore, they will be able to gauge industry reaction and support
for system developments and to develop and gain industry suppore
for major decisions.

We will also establish mechanisms for direct input and participation
from experts in the private sector in the generation and execution
of the INP, and the detailed activities of the IPTs. Combining these
cfforts will ensure the establishment of a collecrive enterprise among
key stakeholders to achieve the transformation. as well as ensure we
fulfill our critical obligation o create a process thar is fully open w
public scrutiny. Morcover, the agencies retain statutory responsibil-
ity 1o manage their programs, and ensure the implementation of the
solutions developed through this effort.

26 v.3.0



As previously described, the roadmap is sub-divided into cighc large
transformarion strategies thar coliectively are intended to create the
NGATS IPTs will work to establish the derail plans and execure
these strategies. The following outlines the goals, mission, transfor-
mation direction, and linkage between the integrated product teams.
These outlines will beconie more detailed in the second edition

of this plan. This will include refining the materials presented in
eutline form here and identifying the most significant technical
obstacles, and the research and development activities necessary to
overcome them.

Airpore infrastructure must address the need to expand in a way that
meets future capacity, and provide a system thae meets or exceeds
user demand by integrating airport, airspace and air traffic manage-

ment design, development, and deployment.

Tie into Objectives:
» To provide suffident capacity to satisfy demand

» To provide sufficient resources to ensure that the development
of new technology remains on track

* To cnsure the cfficient flow of passengers through airport ter-
minal facilitics

* o provide air traffic control and airport autherities with
greater fexibility to match demand with capacity, when nec-
essary, to reduce congestion and travel delays

IPT Mission

To examine requirements and work for infrascructure and capac-
ity development, through the expansion of existing airports and,
in limited circumstances, the cstablishment of new airports to
accommadate level and type of marker

Transformation Direction

The predominant rend over the next two decades will be the expan-
sion of existing airports to meet the forccasted increase in capacity de-
mand At the same time, new metropolitan arcas will emerge that will
prompt additional air capacity issues. National and regional airpore
planning will be facilitated wich detailed analysis of needs to ensure
planning of sufficient capacity across the country

chapter 7: TP@nsformation Strategies

If airport infrastructure expansion cannot be accomplished using
existing resources due either to physical or political constraints, al-
ternate means will be employed to masch demand with capacity to
reduce or avoid congestion and travel defays Such methods may
include congestion pricing and other marker-based approaches to
demand management, as well as administracively, established Hmics
on the frequency of operations or hybrid measures incorporating the
advantages of both

Planning cfforts will be directed roward determining appropriate lo-
cations for infrastnucture to accommodate alternative landing facili-
ties such as uninhabited air vehicie terminals, or support runway-in-
dependent flight operations that may include rotoreraft and eilueotor
thar might have mobility or economic growth benefits. Federal and
local roles in the deployment and maintenance of infrastructure will
be reviewed

Developed creative means to accelerate the deployment of capacity
enhancing systems.
Cross-strategy Linkage:
This IPT will coordinate its work with the following IPT's to fulfill
its mission:

* Establish an Agile Air Traffic System

* Establish an Effective Sccvurity System with out Limiting
Mobility or Civil Liberties

» Harmonize Equipage and Operations Globally

* Develop Environmental Protecton that Allows Sustained
Economic Growth

* Establish a Comprchensive Proactive Safety Management Ap-
proach

* Develop system-wide capability to Reduce Weather Impacts
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Establish a global security system to ensure reservation-to-destina-
tion security for travelers and the stream of commerce Travelers and

shippers will be confident thar no undue security or health risks exist
in the transportation system, and that movements and civil liberties
are not unduly impeded by security measures.

Tice inta Objectives:
* Adapt to changing marker forces

« Ensure security efficiently serves demand and time con-
straints

* Prepare for new and varied security threats
* Increase the speed and predictability of air travel
* Reduce aviation system security costs

» Instill high public confidence in the aviation secarity system

IPT Mission

» Serve as the central activity to ensure alignment— opesational
effectiveness and suitability — of appropriate processes, poli-
cies, and technologies in the transformaton to the NGATS

* Ensure pregram coordination with stalccholders in the avia-
tion industry, airports, operators, service industries, aca-
demia, and related associations

» Align resources necessary for timely RDT&E of candidate se-
curity systems for the NGATS

= Align resources nccessary to ensure timely acquisition, de-
ployment, and life cycle support of transformational security
systems

Transformatien Direction

Develop reliable means to identify and mitigate securicy

risles:

» Ensure real-time aviation security situational and domain
awareness for all security stakeholders to eliminate securicy
breaches or mitigate impact

* Develop and deploy appropriare NGATS communication
systems or the Federal Air Marshal Service (FAMS) includ-
ing an Air-to-Ground Communications System (AGCS)
and Airborne Internet (Al). Integrate security input and
needs into 2 NGATS System Wide Informarions Manage-
ment (SWIM) capability
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* Provide the user community and operators with accurate
vulnerability assessments and a comprehensive security in-
cident reporting system

* Develop and integrate rechnologies into aircrafi/airborne
vehicles to prevent the use of aircraftfairhborne vehicles or
MANPADS as effective weapons

* Collaborate with industry and other government agencies
o develop and apply appropriate procedures and higher
accuracy and sensor technology o identify aviation threats
including chemical, bielogical, radiological, nuclear, and
explosives {CBRNE)

* [mplement techniques to positively identify and rapidly
screen air travelers and air cargo for threats to, or conveyed
by, the air transportation system.

* Reduce cycle time for security system certification and
deployment

Integrate cost cffective, scalable to variable passenger and
cargo demand, sccurity procedures and technologies fully
into the aviation transpertation system resulting in improved
airport landside flow and climination of the hassle factor of
air travel as follows:

* Passengers and baggage screening will not add time to the

curb o gate transic




* Terminals will have an effective physical sccurity design
that minimizes vulnerabilitics while facilitating passenger
and baggage flow

* Parking facilities will be consistent with physical securicy
and will not impede passenger sransport.

» Cargo will be fully screened and continuously tracked with
intrusion detection systemns

» UAVs will provide maximum benefir for security surveil-
lance and threat identification Develop appropriate sen-
sor capabilities for UAVs to expand their use for security
application and integration into the NGATS.

* Facilities and sites for inter-modal connections will maxi-
mize transfer efficiency with standardized and non-redun-
dant security processes.

* Security policies and procedures requising review or change
will be identified and corrected.
Ensure worldwide integrity of transportation security safe-
guards by actively promoting international cooperation to:

» Identify and standardize requirements for security, public
health, and identification of passengers and cargo

* Minimize health and security risks within the global trans-
porration sector

* Conduct en-going comprehensive vulnerability assessments

* Assist other countries in achieving a minimum aviarion
security standard for fights arriving in or departing from
U5 airspace

Cross-strategy Linkage
This IPT will coordinate its work with the following IPT’s ro fulfill
its mission:

« Establish an Agile Air Traffic System

* Enable User-specific Situational Awareness

* Harmonize Equipage and Operations Globally

* Develop Environmental Protection that Allows Sustained
Economic Growth

* Establish a Comprehensive Proactive Safery Management Ap-
proach

Establish an agile air traffic system thar accommodates futare re-
quirements and readily responds to shifts in demand from all users.
The system will be respensive to marker elasticity; have Hexibilicy to
deliver capacity and efficiency improvements; and ensure that equip-
ment and personnel are able ro support a wide-range and number of
operations tilored to custormner needs.

Tie into Objectives
* Accommodate future growth in demand
* Increase the speed and predictabiliey of air tavel
* Enable transparent military and space vehicle operation

* improve resilience to system perturbations, including those
caused by weather conditions
* Accommodate new types of vehicles
IPT Mission
* Develop a system eapable of maximally using airspace and

landing/departure capacities to cfficiently and effectively sat-
isfy market-driven demands

* Develop and deploy new technologies, and establish poli-
cies and precedures, which promote capacity growth and in-
creased efficicncy

* Enable deployments to occur threughout the transformation-
al process

* Employ a right-sized approach, redefining roles and respon-
sibilities to ensure affordable and scalable to varying levels of
demand

* Establish basis for seamless airspace allocation

* Align resources for research, development, and deployment of
transformational technologics, policies and procedures

Transformation Direction

* Transition to an end-to-end traffic flow management schema
Control by exception

Distribute decision-making processes thus decreasing transac-
tion burdens

* Create a more optimal allocation of functions between auto-
mation and humans, and between ground and air vehicles, to
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cost-cffectively and safely deliver reliable and robust air eraffic

services

* Transition to a system with less dependence on ground infra-
structure and facilities that are more scalable to varying levels
of user demand

» Improve use of existing capacity and airspace
P g Cip P

Provide more routine operations in adverse weather conditions,
achieving VMC operational performance in IMC conditions

Provide routine reliable access to the airspace system by new
vehicle types such as UAV, microjets, and single-pilot

Provide strategic negotiation for prioricy uses — balance
transportation  benefits, equity of access, and national
security requirements

* Create global interoperable communications, navigation, and
surveilfance infrastructure that can functdon reliably within
available spectrum

¢ Achicve better context-relevant information formats and dis-
tribution methods for aircraft operators, air traffic service
providers, airports, and transportation service users

Provide 4D flight path predicrion
Provide weather information
Provide wake vortex location/strength prediction
Provide current and projected system status
* Move to performance-based air traffic services — extend defi-

nitien to include required weather and environmental perfor-
mance

* Reduce time from technology develapment to air oaffic ser-
vice implementation at new and existing locations

* Develop cost and risk sharing for air traffic services through
public-private partnerships

Cross-strategy Linkage
* Develop Airport Infrastructure to Mceet Futire Demand
* Develop System-wide Capability to Reduce Weather Impacts
* Enable User-specific Situational Awareness
* Harmonize Equipage and Operations Globally

» Develop Enviommental Protection that Allews Sustained
Economic Growth

» Establish a Comprehensive Proactive Safety Management Ap-
proach

Develop and deploy globally compacible informartion sharing

capabilities to provide on-demand, real-time knowledge for users of
the air transportation system. Fach stakcholder will be able to reach
informed decisions through increased knowledge of current condi-
tions, plans, and events affecring the system

Tie into Objectives

= Provide all stakecholders with a2 comprehensive, secure, inte-
grated awareness of relevant aspects of the air transportation
system, including real-time notifications of changes and in-
formation

IPT Mission

* Develop globally compatible information sharing capabili-
ties to provide comprehensive, secure, integrated, real-time
knowledge for all air transportation stalkeheldess:

Staleholders include air transportation management ser-
vice providers, military services, security and law enforce-
ment services, aitlines and other aircraft operators, as well
as shippers, travelers and other users of the air transporra-
tion system.

Stakeholders will have access to refevant real-time dara
such as current and projected airspace demand, weather
Information, and airport delays to meet mission necds
and to improve decision-making

Fiight operations, airspace use planning, and air uaffic
management will integrate data into a shared situational
awareness accessible to users requiring this informarion.

The integration of surveillance and intent informarion, in-
cluding canformance meonitoring and anomaty detection
into a single information exchange nerwork will enable
rapid response to defense, security, and other threats,

Assemble the decision-making architecture— business ar-
chirecture.

Transformation Direction

* Accommodate future growth in demand by enabling an agile
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air transportation management system through dmely infor-
mation exchange

* Enable security efficiency by providing a method for timely
and accurate security-related information exchange

*» Enable preparedness for new and varied security threats by
allowing ready access to information that could be harvested
for intelligence cues

* Increase the speed and predictability of air travel by sharing
information such as flight path data, aircraft characteristics,
projected demand, airspace constraints, and weather infor-
mation for effective planning and recovery from disruption

* kmprove aviation safety record by ensuring users are copstant-
ly informed of changes in system conditions so they can malce
safer, better informed actions

* Develop complementary policies between and among Gov-
ernment stalcholders

Develop a shared sitvational awareness requirernents process.

. Support containment of Government costs by‘:

Eliminaring development and maintenance of duplicative
and conflicting data

Reducing workload in some operational areas
Reducing unnccessary security actions
* Provide for common defense and air security by distuibut-

ing relevant intelligence and system status information in a
timely manner

* Define shared situational awareness security approach and
architecture for 2025

Bascline current systems
Define incremental growth
Cross-strategy Linkage
* Harmonize Equipage and Qpcerations Glebally
* Establish an Effective Security System without Limiting
mobility or Civil Liberties
* Establish an Agile Air Traffic System

* Establish a Comprehensive Proactive Safety Management
Approach

* Develop System-wide Capability To Reduce Weather Im-
pacts

Develop and implement a common and comprehensive risk man-

agement doctrine ac the national level that is applied to aviation and
space travel. Encourage and participate in global safety practices

to ensure the satety of the traveling public and cargo. Develop and
implement a cutting-edge operational daea analysis capability that
identifies safery issucs. Promote expansion of the United States capa-
bility to meet national and international safety goals and objecrives.

Tie into Objectives
* Maintain aviation record as the safest mode of transportation

* Improve the level of safety of the U.S. air transportation system
while accommodating future growth and changes in system
operations

IPT Mission

* Create a natignal-level integrated safety management
frameworlk that addresses all facets of the air transportation
system, building safety design assurances into operations
and products

* Establish an on-going, integrated operational data anal-
ysis capability to proactively identify and resolve safety
concerns before incidents occur

* Establish and track a safety improvement culture where
safety and its continuous improvement are seen as the
primary goals

* Lead and manage rescarch cfforts to determine national
safety strategy.

Transformation Direction

* Develop a comprehensive approach to safety across the
system-of-systems at the national {evel

* Develop a comprehensive set of safety management prin-
ciples and practices to establish 2 common framework for
the aviation community

Creace an integrated safery doctrine and program standards,
and definc national comprehensive safety management doc-
teine and terms of reference

Develop the means to forecast and manage safery risks; ap-
ply advanced safery/risk analysis methodologies, including
those from other industries, to design new operations and
systems to target levels of safecy; identify and model accident
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precursors; identify and meodel incident invesdgarion as it
applies to the safety management systemy — how incident
investigation is used to identify hazards

* Ensure an evolution of present certification, testing, and
inspection of individual system clements to comprehen-
sive approvals of operators and manufactorers safety
management programs

Comptliance with regulations is still the basis for future sys-
tem safety management

Promote the evolution to 2 comprehensive system manage-

ment approach to certification

Once safety management systems programs are approved,
the industry and Government users are responsible for safe-
ty assurance for products, policies, procedures, practices,
and training The regularory authority does not abdicate its
public safety obligations but rather, shifts regulator focus

1o proactive implementation of corrective measures based
on hazard analysis, operational dat analysis, risk modeling
and monitoring

*» Promote safety through training, sharing of safety data,
and dissemination of lessons learned

Create a standardized data integration capability to be
shared among the aviation community
* Establish a non-punitive reporting system refieving con-
cerns of corrective action processes
Cross-strategy Linkage:

*» Each IPT must follow the comprehensive safety manage-
ment doctrine developed at the national level

» Furnish safety analysis data requirements to the situ-

ational awareness IPT

Develop and implement new models, metries, policy approaches,
operational, and technical improvements to mitigate envirenmental
impacts related 1o the growsh of aviation to foster public acceptance
of air transportation growth.
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Tie into Objectives:

* Develop and implement policy, precedural, and technology
solutions to allow expansion of the NGATS while ensuring
that environmental protection measures are met

Noise - FAA
Air and Waeer Quality - EPA

» Harmonize national and global standards

T Mission

Retaining Leadership
Develop standard sercing at ICAO on environment matters, and
harmonized global standards

* Develop an environmental approach for aviation

Ensure the appropriate environmental approach is estab-
lished at the national level and harmonized globatly
* Develop issues and metrics for aviation

Ensure the appropriate noise, air qualicy, and water quality
metrics are established at the national level and harmonized

globally
Explore the possibility of developing a metric for global
climate change effects.

Protecting the Environment while Ensuring Sufficient Capacity

Develop and implement pelicy, procedural, and technology solu-
tions to allow expansion of the NGATS while ensuring that environ-

mental pI'OECCﬂ()E] measures are meyf:




* Develop environmental models

Create niew analytical tools to understand better the rela-
tionship between noise and emissions and different types
of emissions, and analyze costs and benefits of different
policies and actions

* Promote solutions to resolve or address environmental
issucs
Rescarch and development — technology and operations
Research ~ policy and procedures
COE- foster public/private research and solutions
Streamline envirenment impact assessments

Promote innovative inancing and market-based options.

Transformation Direction

* Develop necessary modcls and update/develop metrics

* Develop technelogy, poliey, and procedures that will cost-
effcctively eliminate, or significantly reduce, environmental
constraints on the expansion of the NGATS

Promote greater application of surface technologies at
airports such as ground support equipment and ground
equipment

Begin long-term research on alternative fuels, engine im-
proverments and other types of technological innovations in
aviation that benefir emissions or provide noise reductions

Develop understanding of market-based mechanisms to
foster enharced environmental objectives

Harmonize approaches and compatible standards for US
and international airports for noise local air quality issues

Consider the use of market-based options and Anancial
incensives to address environmental issues

Gain betrer understanding of aviarion and climate change
issues

Expand public and private partnerships to increase the ef-
fectiveness of environmensal programs.

Cross-strategy Linkage

* Harmonize Equipage and Operations Globally
* Develop Airport Infrastructure to Mect Future Demand

* Establish an Agile Air Traffic System

Achieve increased safety and efficiency in the national aviation sys-
tem by deploying and integrating scientific and operational advances
in weather technology to enable aviatior: system users to mirigate the
negative impact of adverse weather.

Tie inte Objectives:
* Maintain and improve aviation safety record

* Accommodate future growth in demand and increase the
efficiency and prediciablity of air

* Enable lower private-sector unit costs
* Ensure aviation remains a good neighbor
» Prepare for new and varied security threats

* Retain V.S, role as the world leader in aviation

IPT Mission

* Establish and document NGATS aviation weather re-
quircments

* Develop partnerships and collaborative relationships in
the United States to coordinate and implement long-term
plans for aviation weather

* Conduct neceds analyses, alternative analyses, and trade
studies to select and validate implementation alternatives

* Oversee establishment of policics, processes and systems
which cfficiently and cost effectively address the nation’s
weather requirements

* Determine agency/industry responsibilities in ficlding
next generation aviation weather system

* Continuously improve and sct new standards in aviation
weather deployment, processes, and accomplishments

* Partner with situational awareness strategy 1T and foster
development of globally compatible weather information
sharing capabilities to provide comprehensive, secure, inte-
grated, real-time knowledge for all air transportation stake-
holders

* Partner with the private-sector innovators to ensure the nee-
essary procedures, practices, training, and role changes are
developed in parallel with new produces

* Develop and continuously evaluate USG aviation weather
performance metrics
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* Put in place a planning, programming, and budget over- * Employee forecaster expertise, where it adds value over
sight system responsive te requirements, and assures the using improved antomated forecasting toels
most cffective movement of research results to operational

- * Transition present day deterministic ATM/ATC system
application

into a probability based NGATS
* Provide a seamlessly flexible and layered holistic architec- * Document NGATS weather requitements including near-
ture that supporis NGATS weather requirements s mid-, and long-term NGATS decision support systems
* Provide the feadership and management, from requirements
definition through R&D, te operational implementation,
for the development of an integrated, cohesive, comprehen-

sive aviation weather support system

* Survey existing USG and industry aviation weather cf-
forts - identify gaps and cstablish the required Govern-
ment and/or industry R&D activitics for closure

. L * Identify policies, procedures, and training objectives re-
Transformation Direcdon: quiring review and/or change
* Improve accuracy and timeliness of aviation weather in-

formation, allowing NGATS to proactively, vice reactively

respond to weather

* Manage developmenst of a national aviation weather data-
base

Cross-strategy Linkage
» Establish an Agile Air Traflic System

* Disseminate weather information to all users in a context
relevant sitnation

o ] . P Cher g
* Develop changes in aireraft, airport, and system technol- Enable User-specific Situation Awarcness

ogy to enable operations in a wider spectrum of weather * Develop Airport Infrastructure to Mect Future Demand

conditions * Establish an Effective Security System with out Limiting

* Provide a streamlined method for infusing technology Mobility or Civil Liberties
into the national airspace system, facilitated by a joint
weather program office, to enable the rapid preplanned
infusion of new weather capabilities into operations

* Establish a Comprehensive Proactive Safety Management
Approach

* Harmonize Equipage and Operations Globally

* New, integrated operational products will allow greater
decision-making on the ground and in the cockpit, great-
ly enhancing safety and capacity

* Enhance aviation safety and capacity through the use of
weather suppert tools that increase the operational fo-
cus, relevance, and accuracy of weather predictions, and
leverage technology to improve scientific understanding,
efficicncy, capability, and communications

* Promote advances in weather technologies from major
breakihroughs in our scientific understanding of weather,
major improvements in weather sensor technology, and a
vast increase in the number and type of weather measure-
ments made from pround-, satellite- and aircraft-based
sensors

* Expedite the dissemination of information — enhanced
weather information will be integrated with ground and
flight decl-based decision support systems. New tools
will assist operators in managing their information load
to provide decision-makers with clear and concise facts to
cnable better and timelier decisions
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Commit to fully supporting, developing, and employing global air

and space transportation policies, standards and procedures. U.S.
leadership roward global standards will improve safety, security, mo-
biliry, and cconomic viability.

Tie inte Objectives
* Make it as safe abroad as it is at home — safety

* Promote equivalent security measures that are compat-
ible throughout the international system — security

*« Promote U.S. aviation industry developments for glebal
markets - leadership

* Seamless use of equipment and operational procedures
across international boundaries thar satisfy U.S. needs
~- {eadership

* Perform a U.S. military mission worldwide — defense »
Make aviation environmentally friendly throughout the
world — cavirontment

* Achieve cost reduction, capacity expansion, and enhanced
quality of air and space transportation services through
international harmonization — leadership

IPT Mission

* Coordinate U1.5. positions on standards and policies for
international negotiations/collaberation

Develop Government/industry partnerships and collabora-
tive relationships in the U.S to coordinate long-term plans
for global standards and policies

Organize unified U.S. policy positions related to all aspects
of transformation, as developed by joint IPTs

Identify and resolve any differences berween U.S. national
and international objectives such as seeurizy, and defense

* Establish joint initiatives with international partners to
develop techneolegies and policies

Expand existing or establish new collaborative relationships
with insernational partaers such as multilateral, regional,
national as well as non-governmental, to coordinate long-
term transformation plans globally

Share research, synchronize timetables for development, and
adopr new technologies and concepss

Partner with major growth countries and regions such as
India, China, and Latin America, in promoting common
technology and procedures

Promote interoperability internationally and harmonize
standardization of required systems

* Advocate global adoption/proliferation of U.S.-preferred
transformation concepts, technologics, procedures, and
standards

Identify and resolve potential canflicts between ATS devel-
opments in the Uniced Stares and in other countries pursu-
ing harmonization or interoperability, as appropriate

Promote strategic aviation investment by other countries for
economic growth and aviation safecy and accessibilicy

Engage other countries in discussions about, and facilitate
their adoption of, best practices worldwide to enhance safe-
ty, and expand capacity

Assist other nations to acquire/adopr U.5. technology, pro-
cedures

Lead outreach campaign on global transformarion
Promote increased aviation marker liberalization.
Transformation Direction:

* Create unifted 1.5, national air transportation positions
in all major technology and policy areas for use in inter-
national for a including timetables that can be used to
align activities (Missing Text)

* Create cconomies of scale by aligning ATM and security
developments across national boundaries

* Streamline and accelerate international standardization
processes using nontraditional means such as:

Establishing collaborarive relationship with other states and
regions in promoting technology and procedures

Engaging professional associations and workshops in the in-
ternational standardization process

* Foster development and use of performance-based and
professional erganizationdeveloped standards

* Ensure global collaboration in development of standards
and policies and operations to achieve safety, efficiency,
security, environment, and health benefits in air and
spﬂcc trnnspnr{ation Systﬂm
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* Enable information centric architectures for multiple objec-
tives such as sccurity, safety, and operational efficiency

* Implement the ICAO CNS/ATM global plan
* Implement ICAO ATM operational concept.
Cross-strategy Linkage

* Work toward global changes that are in concert with U.S.
positions developed by the IPTs

Coordinate and promote U S efforis o ensure worldwide
integrity of ransportation sceurity safeguards

Coordinate global scamless CNS/ATM capabilities and
nchieving international operational compatibility

Coordinate  globally compatible  information  sharing
capabilities and protocols

Coordinate global understanding of and alignment with the

U8 safery management approach

Coordinate international harmonization of environmental
standards

Coordinate the development and adherence to global air-
port standards, share best practices, and promote infrastruc-
ture development globally

Coordinate global efforts to enhance aviation weaether fore-
casts, information dissemination, and weather refated rech-
nologies
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Chapter 8: Resources

The President’s budgesr for FY 05 funds the operasions of the JPDO
at a level of approximately $5million per year through the FY05 Five
— Year Budget Plan. This is sufficient to fund essential operations
and allow the JPDO to proceed with the basic actions in the critical
areas of this plan such as establishing the framewark of architectures
and the basic systems engineering process. Many of the IPT efforis
that are required to support the execution of this plan are already
funded at some level in the individual agencies budgers.

The FY 05 IPT effort will focus on identifying those on-going cffores
thart are essential o the success of the program. Through the [PT
activities, we will determine how to leverage the existing resources
from all activities through coordinating and restructuring the
programs of record, consistentt with the developed architecrures and
identified requirements, to maximize the rcturn on the investments.
The need for funding augmentation will be determined as parr of
the SPC. oversight of the program activities during FY05/06 and ad-
dressed as part of the administration’s budget process.
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