Mational Aviation Research Plan

An Investment in Aviation’s Future
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Since the Wright Brother's first fiight over 100
years ago, aviation researchers have worked
to improve navigation tools and field critical
safety technologies. Today that legacy contin-
ues as Federal Aviation Administration
researchers, scientists, and engineers confin-
ue to improve the national aviation system that
is universally recognized as the safest and
most technologically advanced in the world.

The FAAis committed to improving the per-
formance of our aviation system to meet the
economic and national security needs of the
nation. This commitment is evident in the

research and development (R&D) program,
which is developing new technologies, tools,
and procedures to meet the Agency's goals
and objectives, both in the near-term and for

.

years to come. The FAA's strategic plan -
Fiight Plan 2005-2009,! describes near-term
performance goals and objectives. The long-
term performance goals and objectives are
describedinthe Joint Planning and
Development Organization (JPDO) frame-
work document? and in the Next Generation
Air Transportation System Integrated Plan.3

The 2005 National Aviation Research Plan
(NARP) describes how R&D helps FAA meet
its near-term goals while also preparing the
Agency to meet the long-term needs of the air
transportation system. The Plan defines FAA
R&D strategies that address the major opera-
tional challenges facing the aviation system-
to increase safety, provide greater capaciy,
ensure intemational leadership, and achieve

organizational excellence. These R&D strate-
gies enable FAA to focus its limited resources
on the major saféfy'and capacity challenges
facing the system over the next five to ten
years and to plan for the next generation air
transportation system, nominally targeted for
the year 2025.

The 2005 NARP describes the FAAR&D pro-
gramand budget. It explains how the FAA
evaluates its R&D programs to ensure that
they-are relevant, of high quality; and well
managed. [talso shows how the R&D pro-
gram achieves its objectives through various
govemment, industry, and university partner-
ships. Because aviation research is not solely
the responsibility of FAA, the NARP also out
lines some of the R&D activities of other fed

eral departments and agencies that comple-
ment FAA goals and objectives.

The 2005 NARP also highlights many details
of R&D program funding and the results of
various evaluation and research efforts.

Funding:

FAAinvestments in Research, Engineering
and Development (R,E&D) in 2006 wil
remain, as in 2005, at $130,000,000. In cur-
rentyear dollars, funding is further projected to
stay relatively constant over the next five
years.

FAAinvestments for R&D-related Facilities
and Equipment (F&E) decrease from
$127,745,000 in 2005 to $98,643,000 in 2006.



This reduction results partly from the frans-
fer of the Airports Technology Research pro-
gram fo the Airports Improvement Program
(AIP) appropriations account. Funding for
R&D-elated F&E activities is projected to
decline further over the next five years to
$72,630,000in 2010.

In 2006, FAA has requested funding for a
new AIP program for Aiport Cooperative
Research totaling $10,000,000. This pro
gram was established by Congress in sec-
tion 712 of Vision 100-Century of Aviation
Reauthorization Act: Including the fransfer of
the Airports Technology Research program
from the F&E acoount, total AIP R&D fund-
ing will be $27,500,000. This level is project-
ed to remain constant through 2010 in cur-
rent year dollars.

Program Evaluation:

In 2004, the Office of Management and
Budget (OMB) evaluated the effectiveness
ofthe FAAR E&D program using the
Program Assessment Rating Tool (PART),
the same tool with which it rates all federal
programs. OMB found the RE&D program
to be “Effective,” the highest of the ratings
awarded.

2004 Research Highlights:
Established two Air Transportation Centers
of Excellence: The Center-for Airiner Cabin
Research wil study cabin air quality and con-
duct assessments of chemical and biclogical
threats. The Advanced Materials Center wil
conduct research, engineering and prototype
development on the safee and reliable use of
advanced materials and composites in large
commercial aircraft.

Developed an automated tool of human

factors considerations pertinent to the design
and certffication of flight deck systems for the
Alrcraft Certification Job Aid. Certification per-
sonnel and designers use this tool to ensure
thatfight deck technologies are user friendly.

Establishedran Arc Fault Evaluation
Laboratory at the Wiliam J. Hughes
Technical Center where researchers can
simulate known aircraft wiring faults in a real-
istic environment fo evaluate and test arc
fault protection devices.

Developed and operationally implemented
the San Francisco Marine Stratus Forecast
System. The tool predicts the fime when
marine stratus (fog) will dissipate in an aiport
approach zone, so that air traffic control deci-
sion makers can refease ground holds
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before the fog actually clears.

Iniiated a collaborative research effort with
NASA to determine the relationship between
aircraft noise and emissions. The long-term
goal is a comprehensive approach and
analysis capabiity that can address all
aspects of noise and emissions.

1 Federal Aviation Administration, Flight Plan 2005-2009,

November 9, 2004, http:iwww/aa goviabouttaaRevised
StrategicPian/RevisedPian pdf

2| etter from the Secretary of Transportation to the:
Presiden, "America at the Foreffont of Aviation:
Enhancing Economic Growth," November 25, 2003.

3 Joint Planning and Development Offce, Next
Generation Air Transportation System Integrated Plan,
December 2004.



Preface

Title 49 of the U.S. Code section 44501(c)
requires the Administrator of the Federal
Aviation Administration to submit to the U.S.
Senate Committiee on Commerce, Science,
and Transportation and the U.S. House of
Representatives Committee on Science an
annual national aviation research plan with
the Presidents budget. Specifically, it
requires that:*The plan shall describe, for a
five-year period, the research, engineering,
and development that the Administrator of
the Federal Aviation Administration considers
necessary to ensure the coninued capacity,
safety, and efficiency of aviation in the United
States, considering emerging technologies
and forecasted needs of civil aeronautics;
and fo provide the highest degree of safety
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inair ravel." The plan is to be written as a Development; Faciliies and Equipment,
performance report in accordance with Title Airport Improvement Program (requested in
31, U.S. Code, and section 1116. 2006); and Operations:
The 2005 NARP builds on previous versions Chapter 1 develops R8D strategies that wil
of the plan but shows a much dloser linkage enable FAA o address both its nearterm
between the Agency’s research and devel- goals and objectives as described in Flight
opment activiies and the goals and objec- Plan 2005-2009, and its long-term goals, as
tives of both the FAA Flight Plan 2005-2009 established through its participation with the
and the Next Generation Air Transportation Next Generation Air Transportation System
System Integrated Plan, being developed Joint Planning and Development Ofice.
by the Joint Planning and Development Chapter 2 describes how FAARSD pro-
Office. FAARSD includes both applied grams align with these goals and objectives.
research and development as defined by Chapter 3 describes the FAAR&D program,

Office of Management and Budget Circular
A-11. Itis funded in four appropriations
accounts: Research, Engineering and

including its management, mission, vision,
programs, and budget. It describes how
FAA evaluates its R&D to ensure that pro-

grams are relevant, of high quality and well
managed. The chapter also describes how
the program achieves its objectives through
various govemment, industry and university
partnerships. Last, Chapter 4 describes the
roles and aviation-related R&D of other fed-
eral departments and agencies that comple-
ment FAA programs, and thereby help the

Agency to achieve its goals and objectives.

Detailed information on FAAR&D programs;
reviews by the Research, Engineering and
Development Advisory Committee; program
assessments by the Office of Management
and Budget; partnership activiies; and
acronyms and abbreviations are contained
in Appendices A through E, respectively.
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2004 NARP "Then"
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2005 NARP "Now"

Executive Summary
Highlights significant changes since last year.

Executive Summary

Provides a short summary of the document including 2004
R&D program highlights for funding, program evaluation,
and research results.

Preface
Explains the stucture of the plan, and highlights
significant changes since last year.

1. FAA R&D Program Overview
Provides an overview of the R&D program
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1. National Aviation ‘System

Explains the National Aviation System in terms of mission,
vision, long -term goals, near -term goals and challenges.
It defines FAA R&D strategies and programs that address
these goals and challenges.

|

2. Alignment of R&D with Goals and Objectives

Explains how R&D programs support the goals, objectives
and performance targets identified in

Chapter 1 for the National Aviation System. Provides

more detail on notional targets for the long -term; identifies
trends, challenges, and strategies; and, provides
applicable R&D strategies, programs, and recent results.

3. FAAR&D
Focuses on FAA R&D in particular./ Provides a:summary
of the,FAA R&D programs, budgets, evaluationresults, -
. and’g‘nershlps with government, dustry, and
academia. LT I N
ST  a ¢y !‘!q a" ““
4. Other Federal Related R&D “

" Identifies the roles of other federal department s-and
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agenciesyand provides information on related R&D.

2, Ptograrﬁ Information
Provides budget white sheets for each program grouped

‘ g by goal areas of safety, capacity, and operational
w W %ch white sheet provides detailed
info r a par ticular program including budget and

schedule.

-

Appendix A 7
Provides budget white sheets for each program grouped —
by funding appropriation. | Each white sheet provides

detailed information for a partlcular program including

budget and schedule.

LI
. 2

Appendix A
Provides R,E&D Advisory Committee recommendations
with FAA responses.

+

Appendix B
Provides R,E&D Advisory Committee recommen
with FAA responses.

Appendix B
Provides a list of NARP budget line items.

Appendix C
Provides a list of NARP programs.

Chapter 3 and Appendix A
Provide a list of NARP prog rams and budget line items.

Appendix C

Provides the PART assessment of the FAA R,E&D
program by Office of Management and Budget.
Appendix D

Provides detailed information on FAA partnership
activities wit h government, industry, and academia.

Appendix D
Provides acronyms and abbreviations.

Appendix E
Provides acronyms and abbreviations.




Aviation is a vital national resource for the
United States because of its strategic, eco-
nomic, and social importance. It provides
invaluable opportunities for travel, for new
business, for jobs, and for the general growth
and development of the U.S. economy.
Aviation also serves an important role in
atiracting investment to local communities
and helps stimulate and sustain growth by
opening new markets and supply chains,
nationally and intemationally.

Natlonal AV|at|on S stem

v, e S, A BRI, 0 o

To support our nation's economic growth and
vitalty, the United States must have an avia-
tion system that can fully respond to the
changing needs of businesses and cus-
tomers. Increased mobiity, higher productivi-
ty, and greater efficiency can only be realized
through the introduction of new technologies
and procedures, innovative policies, and
advanced management practices developed
through collaborative, needs-driven research
and development (R&D). R&D will enable
the United States to remain a world leader in
its abilty to move more peaple and goods by
air safely, securely, quickly, and effectively.
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The Challenge

¢ Increase the capacity of the system, and
o Decrease the time it takes to move people and goods from

their origin to destination,
whie simuttaneously:

o Decreasing the number of fatalities and injuries due to air-
craft and airport operations;

o Eliminating the threat from terrorists and other hostile
actions;

o Reducing aircraft and airport noise and emissions; and

o Decreasing the cost of system operations and improving
the quality of air travel.



The nation's aviation system provides a service; it moves anyone and any-

thing through the atmosphere between points on the earth's surface and

between the Earth and space.

L 193deys 5 5002 dieu



1.1 Mission

The purpose of the nation's aviation system, or air
transportation system, is to provide a service; it
moves anyone and anything (e.g., people, goods, aero-
space vehicles) through the atmosphere between
points on the earth's surface and between the Earth
and space. It does this for a wide range of users,
including: the flying public (e.g., passengers, general
aviation, balloonists); federal, state and local govern-
ment (e.g., military, forest service, drug enforcement,
emergency response, scientific community); business
(e.g., travelers, shippers); academia (e.g.,
researchers); and, others.

Today, the system is global, operates day and night, in
peacetime and wartime, and in all but the most
severe weather conditions. It accommodates many
types of aerospace vehicles, airport/airfield configura-
tions, launch and re-entry sites, and a wide variety of
military, civil and commercial operations. The system
consists of three major elements: aerospace vehicles
(e.g., commercial aircraft, military aircraft, general
aviation, space launch and re-entry vehicles, rotor-
craft, gliders, hot air balloons); infrastructure (e.g.,
airports/airfields, air traffic management system,
space launch and re-entry sites, inter-modal connec-
tors); and workforce (e.g., pilots and crews, air traffic
controllers, security screeners, ground personnel). All
elements need to be considered together when design-
ing, developing, and operating the system.

The system is designed, developed, maintained, and
operated by various federal, state, and local govern-
ment organizations, industry, labor, academia and
other domestic and international organizations. The
public also plays a key role in its development by
investing in the airlines and aerospace companies and
in paying taxes and user fees that are ultimately used
by the government to: regulate aspects of the aviation
industry; develop, maintain and operate the air traffic
management system; and provide airport security and
other public aviation services.

1.2 Vision

In the future, the nation's air transportation system
must accommodate an increasing number and variety
of aerospace vehicles (e.g., uninhabited aerial vehi-
cles), a broader range of air and space operations
(e.g., hub and spoke, point-to-point, space launch and
re-entry), and business models (e.g., air taxis, region-
al jets). It will do this across all airspace, at all air-
ports and launch and re-entry sites, and in all weather
conditions, while simultaneously improving system
performance and ensuring safety.

Vision: A transformed aviation
system that allows all communi-
ties to participate in the global
market place, provides services
tailored to individual customer
needs, and accommodates seam-
less civil and military operations

In November 2003, Secretary of Transportation Norman
Mineta released a vision to transform our Nation's air
transportation system. The vision, created by the
Departments of Defense, Transportation, Homeland
Security, and Commerce, FAA, National Aeronautics
and Space Administration (NASA), and the Office the
Science and Technology Policy, envisions "A trans-
formed aviation system that allows all communities to
participate in the global market place, provides serv-
ices tailored to individual customer needs, and accom-
modates seamless civil and military operations."4

4 Letter to the President from Secretary of Transportation Norman Y. Mineta, “America
at the Forefront of Aviation: Enhancing Economic Growth,” November 25, 2003



1.3 Long-term Goals and Objectives

To achieve this vision, the Secretary of Transportation proposed six
national goals to transform the current aviation system over the
next 20 years into a next generation air transportation system that
will ensure continued economic prosperity and national security and
a higher standard of living for all Americans in the 21st century.
These goals are:

® Enhancing Economic Growth and
Creating Jobs;

® Expanding System Flexibility and
Delivering Capacity to Accommodate
Future Demand;

® Tailoring Services to Customer Needs;

® Integrating Capabilities to Ensure Our
National Defense;

® Promoting Aviation Safety and
Environmental Stewardship; and,

® Retaining U.S. Leadership and
Economic Competitiveness in Global
Aviation.

To achieve these goals, Congress created a Joint Planning and
Development Office (JPDO), managed by the FAA, to oversee plan-
ning related to the next generation air transportation system.> The
JPDO comprises representatives from the Departments of Defense,
Transportation, Homeland Security and Commerce, FAA, NASA, and
the Office of Science and Technology Policy. Working together with
industry, labor, and academia, the JPDO has established long-term
system goals and performance characteristics for the system in its
Next Generation Air Transportation System Integrated Plan.®

5 The Vision 100 - Century of Aviation Reauthorization Act, Public Law 108-176, December 12, 2003.
6Joint Planning and Development Office, Next Generation Air Transportation System Integrated Plan,
December 10, 2004, www.jpdo.aero.

Long-term System
Goals and Objectives

Retain U.S. leadership in global
aviation

Retain our role as the world leader
in aviation

Reduce costs for air transportation
Enable services tailored to traveler
and shipper needs

Encourage performance-based,
harmonized global standards for
U.S. products and services to keep
new and existing markets open.

Expand capacity

Satisfy future growth in demand (up
to 3 times current levels) and
operational diversity

Reduce transit time and increase
predictability (curb-to-curb transit
time cut by 30 percent)

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

Ensure safety

Maintain aviation's record as the
safest mode of transportation

Improve the level of safety of the
U.S. air transportation system

Increase the safety of worldwide air
transportation

Protect the environment

Reduce noise, emissions, and fuel
consumption

Balance aviation's environmental
impact with other societal objectives

Ensure our national defense

Provide for the common defense
while minimizing civilian constraints

Coordinate a national response to
threats

Ensure global access to civilian
airspace

Secure the nation

Mitigate new and varied threats

Ensure security efficiently serves
demand

Tailor strategies to threats, balanc-
ing costs and privacy issues

Ensure travel and shipper
confidence in system security

L J193deyo m S002 daeu



1.4 Near-term FAA Goals and Objectives

The FAA is committed to improving the performance of
the nation's aviation system to meet the economic and
national security needs of the nation. The Flight Plan
2005-20097 describes the Agency's near-term perform-
ance goals and objectives as follows:

1.4.1 Increased Safety
Achieve the lowest possible accident
rate and constantly improve safety.

Demand for air transportation is expected to triple
over the next 20 years as more people use air trans-
portation for business, work, recreation, leisure trav-
el, and air cargo services. The number and type of
aircraft will increase as will the type of air operations.
As a result, improving safety will require not only a
significant reduction in the aviation accident rate, but
also in the number of accidents. Safety is an impor-
tant element in maintaining the public’'s confidence in
flying.

1.4.2 Greater Capacity

Work with local governments and air-
space users to provide capacity in the
United States airspace system that
meets projected demand in an environ-
mentally sound manner.

The nation's air transportation system must be flexible
and scalable to move an increasing number passengers
and goods from their origin to destination on sched-
ules that meet customer needs. Flight routes will
likely become more complex as increasingly diverse
aerospace transportation services serve a larger num-
ber of smaller airports. Advances in technology will
likely lead to higher levels of general aviation activity
for point-to-point and air taxi operations increasing
the use of controlled airspace. The transition from
turbo-prop to jet aircraft by regional carriers will like-
ly continue to increase demand for entry into the
high-level en route sectors. The expected high rate of
growth of international aviation will likely contribute
to a similar trend toward direct flights to and from a

larger number of new gateway airports around the
world. The challenge is to have an air transportation
system that is not only efficient but also safe, secure,
fast, flexible, environmentally sound, and adaptable
to changing operating environments and market
forces.

1.4.3 International Leadership

Increase the safety and capacity of the
global civil aerospace system in an envi-
ronmentally sound manner.

The FAA operates the largest and most complex avia-
tion system in the world, controlling almost half of the
world's air traffic. It certifies more than 70 percent of
the world's large jet aircraft and provides direct or
indirect aviation assistance to 129 countries. Over 120
domestic and 90 international air carriers serve the
United States on a daily basis. U.S. industry is contin-
uously developing and implementing new technologies
to create a safer, more efficient, global airspace sys-
tem. Open global markets are critical to the continued
economic health and national security of the United
States. They drive innovation, quality, and efficiency
of air transportation services. To ensure global safety,
the U.S. government must continue to work with its
global partners to harmonize standards and to ensure
the compatibility of the regulation and certification
processes.

1.4.4 Organizational Excellence

Ensure the success of the FAA's mission
through stronger leadership, a better
trained workforce, enhanced cost-con-
trol measures, and improved decision
making based on reliable data.

As the demand for air transportation grows and the
pressures mount to contain federal spending, FAA will
need to find new ways to provide more and better avi-
ation products and services, faster and cheaper.

TFederal Aviation Administration, Flight Plan 2005-2009, November 9, 2004,
http://www.faa.gov/aboutfaa/RevisedStrategicPlan/RevisedPlan.pdf.



Fulfilling this mission requires strong leadership, tal-
ented people, customer focus, fiscal responsibility, and
performance-based management. It will require
streamlined processes that will enable the rapid, seam-
less, and safe introduction of new regulations, stan-
dards, procedures, and capabilities into the system. It
will require broad application of information technolo-
gy, not only to provide accurate and reliable informa-
tion for decision making, but also for the automation
of many basic operational and administrative functions.

1.5 Challenges and FAA R&D Strategies and Programs
The FAA R&D program directly supports achievement of
the FAA Flight Plan near-term goals and objectives and
the JPDO long-term goal and objectives. By working
with their counterparts in other federal agencies and
in the aviation community, the Agency's researchers are
leading the way to ensure safety and capacity needs
are being met today and in designing the national avia-
tion system of the future.

To ensure scarce resources remain customer focused
and targeted on the highest priorities, FAA has defined
R&D strategies that address the major short- and long-
term operational challenges facing the nation's air
transportation system. These strategies are helping
FAA identify and bridge the gap between today's near-
term safety and efficiency R&D needs and tomorrow's
long-term research needs. Only through a coordinated
R&D program, can aviation's short- and long-term oper-
ational needs be met.

Near-term Flight Plan
Goal Areas and Objectives

Increased Safety
® Reduce the commercial airline fatal
accident rate
® Reduce the number of fatal accidents in
general aviation
® Reduce accidents in Alaska
® Reduce the risk of runway incursions
® Measure the safety of the U.S. civil
aviation industry with a composite index
® Ensure the safety of commercial space
launches
® Enhance the safety of FAA's air traffic
systems
Greater Capacity
® Increase airport capacity to meet
projected demand
® Increase or improve aviation capacity in
the eight major metropolitan areas and
corridors that most affect total
system delay. For FY 2005, those
areas are: New York, Philadelphia,
Boston, Chicago, Washington/
Baltimore, Atlanta, Los Angeles Basin,
and San Francisco
Increase on-time performance of sched-
uled carriers
Address environmental issues
associated with capacity enhancements
International Leadership
® Promote improved safety and
regulatory oversight in cooperation with
bilateral, regional, and multilateral
aviation partners
® Promote seamless operations around
the globe in cooperation with bilateral,
regional, and multilateral aviation
partners
Organizational Excellence
® Make the organization more effective
with stronger leadership, increased
commitment of individual workers to ful-
fill organization-wide goals, and a better
prepared, better trained, safer, diverse
workforce
Control costs while delivering quality
customer service
Make decisions based on reliable data
to improve our overall performance and
customer satisfaction

1 J193deyod m S002 daeu



1.5.1 Increased Safety

To improve aviation system performance now and into
the future, the R&D program must help overcome a
number of critical safety challenges. These challenges
include:

We need to under-
stand the causal factors of accidents - known,
unknown, emerging, and previously unrecognized. We
need to understand how the system operates, and the
impact of various technologies, regulations, and pro-
cedures on system safety. To handle more air travel-
ers, air cargo, and aircraft types with greater security,
the national air transportation system will likely have
to become more automated. This will require changes
in aviation operations and procedures that will impact
safety. System modeling and simulation capabilities
need to be expanded to allow the government, air-
lines, airports and others to understand system per-
formance and tradeoffs before making major changes
in policy and capital investments.

A large percentage
of aviation accidents and incidents are attributed to
human error. In the future, we must eliminate human
error while improving human performance.
Technology and human factors need to be integral
parts of a human-centered design. New technological
aids, such as advanced avionics, on-board flight man-
agement systems, aircraft "health” monitoring systems,
and other automation aids, all reflecting principles of
human-centered design, will reduce the risk of many
types of accidents and incidents in the future.

Today, the aviation sys-
tem needs more accurate short-term weather predic-
tions and high-confidence weather forecasting beyond
two hours. Without this capability, air traffic con-
trollers and traffic flow managers routinely increase
aircraft separation and reduce operations to maintain
safety during severe or adverse weather conditions.
The resultant delays often have a cumulative effect

throughout the airspace system. Accurate weather
prediction and better weather forecasting models and
technology are needed to increase both safety and
capacity.

The adoption of new tech-
nologies and procedures could result in unintended
safety issues. Timely validation, certification, and
industry-wide equipage of highly sophisticated soft-
ware-based, safety-critical systems pose a challenge,
as does the use of new equipment, materials, designs,
and procedures. Successful responses to these chal-
lenges will draw on R&D that provides a better under-
standing of system characteristics, improved tools for
testing and inspection, enhanced software validation
processes, better appreciation for human factors con-
siderations, and more focused analyses.

Globalization
and changes in industry structure and practices pose
challenges to maintaining and raising the level of avia-
tion safety and safety oversight. Close coordination
with other governments and aviation authorities and
harmonization of performance-based standards, prac-
tices, and procedures will be necessary.

To address these challenges, the following R&D strate-
gies and programs will help FAA achieve the lowest
possible accident rate and constantly improve safety.



R&D Safety
Strategies

Strategy 1. Understand how
new technologies, concepts,
regulations, procedures, and
industry relationships could
affect aerospace transporta-

tion system safety.

Strategy 2. |dentify and
reduce the risk of accidents
due to known and unknown,
emerging, or previously

unrecognized causal factors.

Strategy 3. Protect passen-
gers and crew by mitigating
the consequences of acci-

dents and in-flight/ground inci-

dents.

Strategy 4. Prevent adverse
health impacts on passen-
gers, flight crews, and ground
personnel.

R&D-Programs
that support these
Safety Strategies

Advanced Materials/Structural Safety (A11.c)
Aeromedical Research (A11.j)

Aging Aircraft (A11.e)

Aircraft Catastrophic Failure Prevention Research (A11.f)
Airport Cooperative Research - Safety (AIP)

Airports Technology Research - Safety (AIP)

Air Traffic Control/Airway Facilities Human Factors (A11.1)
Atmospheric Hazards/Digital Systems Safety (A11.d)
Automatic Dependent Surveillance - Broadcast (1A02D)
Aviation Safety Risk Analysis (A11.h)

Commercial Space Transportation (Ops)

Fire Research and Safety (A11.a)

Flight Deck/Maintenance System Integration Human Factors (A11.g)
General Aviation and Vertical Flight Technology (1A01E)
NAS Safety Assessment (1A01G)

Propulsion and Fuel Systems (A11.b)

Runway Incursion Reduction (1A01B)

Safe Flight 21 - Alaska Capstone (1A02A)

Safe Flight 21 - Ohio River Valley (1A02B)

Safer Skies (1A01F)

Surface Moving Map (1B01D)

Weather Program (A11.k)

Wind Profiling and Weather Research Juneau (1A01J)

Photo by Lock
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1.5.2 Greater Capacity

To improve aviation system performance now and into
the future, the R&D program must help overcome a
number of critical capacity challenges. These chal-
lenges include:

We need to under-
stand how the system operates, and the impact vari-
ous technologies, concepts, regulations, and proce-
dures will have on system capacity. To handle the pro-
jected increases in demand, the national aviation sys-
tem will likely become much more automated. This is
expected to require changes in aviation operations and
procedures that could affect safety and capacity in
the air and on the ground. System modeling and simu-
lation capabilities need to be expanded to allow the
government, airlines, airports, and others to under-
stand system performance and tradeoffs before mak-
ing major policy changes and capital investment deci-
sions.

Currently, air traffic con-
trollers maintain a buffer between aircraft to ensure
that inaccuracies in position will not violate either
runway occupancy time separation or wake vortex sep-
aration criteria. With better and timelier information
on aircraft wake vortices, separation criteria can be
reduced, increasing system capacity while improving
aircraft safety. Likewise, adverse weather causes the
air traffic control system to increase aircraft separa-
tion, reducing system capacity during times of severe
weather. Wake vortex detection technologies and bet-
ter weather forecasting models will help to decrease
aircraft separation while increasing system efficiency,
capacity, and safety.

The lack of timely
and accurate information both on the ground and in
the air results in the need for increased aircraft sepa-
ration for safety and reduced capacity. Improving sit-
uational awareness in the cockpit would provide pilots
safer access to a wider range of airports in all weather

conditions. Having real-time, precise, and relevant
information displayed both in the cockpit and in air
traffic control centers on en route aircraft, weather,
terrain, and other safety of flight information, would
significantly improve air transportation safety, espe-
cially in general aviation, while improving overall air
transportation system speed and efficiency.

Cognitive workload limitations, the need for voice
communications, and the lack of timely and accurate
surveillance information, reduce airspace system
capacity especially in high-density sectors and air-
ports. Information technologies, intelligent systems,
and human-centered design will help improve system
performance and increase system capacity.
Automation and a network-centric air transportation
management system could increase the number of air-
craft and amount of airspace controllers manage,
reduce aircraft separation, and facilitate the move-
ment of people, baggage and goods through airports.

Aviation
environmental issues impact human health and pro-
ductivity. Aircraft noise is constraining operations and
construction of critical new runways and reducing air-
craft engine emissions are becoming increasingly
important. One way to address these issues is to
improve aircraft fuel efficiency. Fuel efficiency trans-
lates directly into real reductions in noise and emis-
sions as well as in fossil fuel consumption and airline
operating costs. There is also a need to reduce air-
craft noise. Foreign countries are reducing aircraft
allowable noise-level requirements at and around their
airports, potentially restricting U.S. flight operations
abroad.

The following capacity R&D strategies and programs
will help FAA address these challenges and meet the
nation's projected demand for air transportation in an
environmentally sound manner.
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R&D Capacity
Strategies

Strategy 1. Understand how
new technologies, concepts,
regulations, procedures, and

industry relationships could R & D P )
affect air transportation sys- rog ra m S
tem capacity. ™
that support these
Strategy 2. Develop, demon-
strate, and validate technolo- | e -
gy that will minimize aircraft apaCIty Strategles -

separation while ensuring
safety.
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Airport Cooperative Research - Capacity (AIP)
Airports Technology Research - Capacity (AIP)

. . . Airspace Management Laboratory (1A01J)
picture of air transportation . . . el .
operations in the air and on Air Traffic Control/Airway Facilities Human Factors (A11.i).
the ground. Automatic Dependence Surveillance - Broadcast (1A02D)
Aviation Safety Risk Analysis (A11.h.)
Center for Advanced Aviation System Development (4A10)

Strategy 3. Provide a com-
mon, real-time and reliable

Strategy 4. Create an auto-

mated, human-centered air Environment and Energy (A13.a)

transportation management General Aviation and Vertical Flight Technology (1AO1E)

system. Joint Planning and Development Office (A12.a)
National Airspace System Requirements (1A01H)

Strategy 5. Eliminate the Operations Concept Validation (1A01D)

environmental impact of avia- Safe Flight 21 - Ohio River Valley (1A02B)

tion emissions and noise. Separation Standards (1A01A)

System Capacity Planning and Improvement (1A01C)
Wake Turbulence (A12.b)
Wake Turbulence (1A01K)
Weather Program (A11.k)
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1.5.3 International Leadership

To ensure FAA international leadership into the future,
the R&D program must help overcome a number of
critical challenges. These challenges include:

Globalization
and changes in industry structure and practices pose
challenges to maintaining and raising the level of avia-
tion safety and safety oversight. Close coordination
with other governments and aviation authorities and
harmonization of standards, practices, and procedures
are necessary to ensure safe global operations.

To retain its international leader-
ship in aviation, the United States must lead the
development of global standards in the International
Civil Aviation Organization (ICAO) and other forums.

International partner-
ships are essential to the creation and operation of
the global air transportation system. To transform the
way we use airspace through the use of technology
and improved procedures, we must act in concert with
countries around the world. We must promote inter-
operability of emerging technologies for air traffic
management to improve safety and enhance global
capacity. This includes the development of common
standards for navigation and global cooperative efforts
over radio spectrum allocation. We must work with
key international partners to enable the transfer of
aeronautical products, technologies and services that
promote civil aviation safety worldwide.

The following R&D strategies and programs will help
FAA increase the safety and capacity of the global civil
aerospace system in an environmentally sound manner.

10
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0gy. Automatic Dependent Surveillance-Broadcast (1A02D)

. . Aviation Safety Risk Analysis (A11.h)
Strategy 3. Lead internation- Environment and Energy (A13.a)
al efforts to foster innovation General Aviation & Vertical Flight Technology (1AO1E)

and to achieve breakthroughs Separation Standards (1A01A)

in civil aviation capabilities.
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1.5.4 Organizational Excellence

To improve FAA organization excellence now and into
the future, the R&D program must help overcome a
number of critical challenges. These challenges
include:

Attracting, developing, and
retaining a diverse and highly skilled workforce will
continue to be a challenge in the future as competi-
tion for quality and talented workers increases in the
marketplace. The FAA, in particular, faces major chal-
lenges not only because of the unique skills required
by its workers, but also because of the large number
of workers who will become eligible for retirement
over the next 5 to 10 years. As a result, FAA needs to
become a learning environment that empowers,
inspires, and encourages its people to deliver the high-
est quality aviation products and services to the
American people. The FAA must be the place of
choice to work.

Key to organizational
effectiveness and efficiency are the processes FAA uses
to define, develop, and deliver its aviation-related
products and services. This includes: planning, pro-
gramming and budgeting; financial management;
acquisition management; and operations and mainte-
nance management. To transform the best ideas
available domestically and internationally into new
aviation products and services quickly, FAA needs
processes that have dramatically shorter cycle times
and provide higher rates of return on the government's
investments in air transportation.

In the future, FAA will
have to provide air traffic services for a larger number
and variety of users and accommodate a broader
range of air and space operations and business models
across all airspace and airports. Consequently, meet-
ing and exceeding customer expectations without
interruption will be an increasing challenge. The FAA
will have to listen to, communicate with, and be
responsive to its customers as never before.

12

In the future, deci-
sion makers will have an increasing need for reliable
and timely information about air transportation system
performance, customer satisfaction, and organization-
al effectiveness. A broader use of information tech-
nologies and access to real-time information will revo-
lutionize the workplace, enabling employees and
organizations to become more efficient and effective
in planning activities, managing resources and time,
and delivering products and services to customers.

The challenge will be to create information systems
that ensure security of the information, while enabling
on-line, world-wide access to the information, for
those who need it, when they need it, and where they
need it.

Public-private Partnerships. Government,
industry, labor, and academia perform different, but
important roles in developing, maintaining, and oper-
ating the nation's air transportation system. They can-
not perform these roles separately or in mutual isola-
tion. Individually, each component must understand
its role and work with the others to create an environ-
ment that will produce the best and safest system in
the world. Collectively, all need to work in partner-
ship to ensure that the government can do its mission
and the commercial sector can compete successfully
in the international market place. The challenge is to
find the means to encourage cooperative efforts while
ensuring that the outcome reflects the public good
and national interest.

To address organizational challenges, the following
R&D strategies and programs will help ensure the suc-
cess of FAA's mission through stronger leadership, a
better trained work force, enhanced cost-control
measures, and improved decision making based on
reliable data.



R&D Organizational
Excellence
Strategies

Strategy 1. Attract, develop
and retain a diverse, highly
skilled workforce.

Strategy 2. Create a cus-
tomer-focused and peer-
reviewed strategic planning

i Strategies

Strategy 3. Increase organi-
zational efficiency and effec-

tiveness through process
reengineering and broader Air Traffic Control/Airway Facilities Human Factors (A11.1)

use of information technolo- Environment and Energy (A13.a)

gies. Center for Advanced Aviation System Development (4A10)
Systems Planning and Resource Management (A14.a)
Strategy 4. Conduct world- William J. Hughes Technical Center Laboratory Facility (A14.b)

class research.

Strategy 5. Accelerate the
transformation of R&D into
new aerospace products and
services.
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Table 1.1 shows how FAA R&D programs
address the R&D strategies developed
in this chapter. R&D programs that
support specific R&D strategies are
represented by an X.

Air Traffic Control/Airway Facilities Human Factors

Aeromedical Research

R&D Strategies

IA11.a |Fire Research and Safety

IA11.b. |Propulsion and Fuel Systems

IA11.c. |Advanced Materials/Structural Safety

IA11.d. |Atmospheric Hazards/Digital System Safety

IA11.e. |Aging Aircraft

IA11.f. |Aircraft Catastrophic Failure Prevention Research

IA11.g. |Flightdeck/Maintenance/System Integration Human Factors

A11.0.

A11).

IA11.k. |Weather Program

IA12.a. |Joint Planning and Development Office

IA13.a. |Environment and Energy

IA12.b. |Wake Turbulence

Understand impact of changes.

Reduce risk of accidents due to known and

Increased unknown causes.

afet
Safety Protect passengers and crew.

Prevent health impacts.

> JA11.h. |Aviation Safety Risk Analysis

Understand impact of changes.

Minimize aircraft separation.

Greater

Capacity Provide a common picture of operations.

Develop human-centered air transportation
management.

Minimize environmental impacts.

Ensure U.S. policy is based on sound science.

International

Leadership Streamline standards and processes.

Lead international efforts.

Build a diverse, highly skilled workforce.

Create a strategic planning and deployment
process.

Organizational |Increase organizational efficiency and
Excellence |effectiveness.

Conduct world-class research.

Accelerate the transformation of R&D.

-

Table 1.1
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Alignment of R&D

ir=: B

The Federal Aviation
Administration is committed to
increasing aviation safety and
capacity. Its near-term goals
and objectives are defined in
the FAA Flight Plan 2005-2009.
The FAA also plays a leader-
ship role in defining the long-
term goals and objectives that
are defined in the JPDO Next
Generation Air Transportation
System Integrated Plan . Mid-
term performance goals are
currently under development by
the FAA and the JPDO. The
FAA's Operational Evolution

ith Goals &

Plan is the FAA's ongoing ten-
year (2004-2014) plan to
increase the capacity and effi-
ciency of the National Airspace
System while enhancing safety
and security.

FAA research and development
(R&D) needs to support these
near-, mid- and long-term
goals and objectives. The R&D
strategies defined in the previ-
ous chapter will help the FAA
do this in a balanced way
based on the major operational
challenges facing the air trans-

Objectives

portation system. Other feder-
al departments and agencies
also support these goals and
objectives depending on their
roles and missions. The
Department of Homeland
Security (DHS), for example,
has day-to-day responsibility
for aviation security. As a
result, its research focuses on
the near- and mid-term security
goals of the air transportation
system. The National
Aeronautics and Space
Administration (NASA), on the
other hand, has an aeronautics

-
.
-
-
-
-
-
“
-

research mission and fecuses
its research on the mid- and

long-term needs of air trans-

portation.

8 Federal Aviation Administration,

Flight Plan 2005-2009, November 9,
2004,
http://www.faa.gov/aboutfaa/RevisedStra
tegicPlan/RevisedPlan.pdf

9 Joint Planning and Development
Office, Next Generation Air
Transportation System Integrated Plan,
December 2004, www.jpdo.aero.

10 Federal Aviation Administration
National Airspace System Operation
Evolution Plan 2004-2014, Version 6.0,
Executive Summary, January 2004,
http://www.faa.gov/programs/oep/



R&D strategies help FAA
address the near-, mid-,
and long-term needs of
the air transportation

system.

Operational Performance

. Photo by Lockett Yee

JDPO.
Next Generation

Air Tranquna\ti?n

System -

Operational
Evolution
Plan

FAA
Flight Plan

2005 2009 2014 ®
Near-term Mid-term Long-term  « .
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2.1 Increased Safety

Table 2.1 shows how FAA R&D programs
address both the near-term safety goal,
objectives and performance targets of the
FAA Flight Plan and the long term safety
goals and objectives of the JPDO
Integrated Plan. R&D programs that sup-
port specific safety objectives and per-
formance targets are represented by an X.

FAA Flight Plan

(Near-Term)

Goal

Objective

Performance Target

Increased
Safety

Reduce the commercial airline
fatal accident rate

Reduce the airline fatal accident rate
by 80% from the 1994-1996 baseline
to a 3-year rolling average rate of
0.010 per 100,000 departures by FY
2007. Reduce the three-year rolling
average fatal accident rate below
0.010 by fiscal year (FY) 2009.

Reduce the number of fatal
accidents in general aviation

By FY 2009, reduce the number of
general aviation and nonscheduled
Part 135 fatal accidents to no more
than 319 (from 385, which represents
the average number of fatal accidents
for the baseline period 1996-1998).

Reduce accidents in Alaska

By FY 2009, reduce accidents in
Alaska for general aviation and all
Part 135 operations from the 2000-
2002 average of 130 accidents per
year to no more than 99 accidents per|
year.

Reduce the risk of runway
incursions

By 2009, reduce the number of
Category A and B (most serious)
runway incursions to no more than
27, equivalent to a rate of 0.390 per
million operations.

Measure the safety of the U.S.
civil aviation industry with a
composite index

By FY 2006, implement a single,
comprehensive index that provides a
meaningful measure of the safety
performance of the U.S. civil aviation
system.

Ensure the safety of commercial
space launches

No fatalities, serious injuries, or
significant property damage to the
uninvolved public during licensed
space launch and reentry activities.

Enhance the safety of FAA's air
traffic systems

(a) By 2009, reduce the number of
Category A and B (most serious)
operational errors to no more than
563, equivalent to a rate of 3.15 per
million activities.

(b) Apply safety risk management ot
at least 30 significant changes in the
NAS.

18
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The Goal & The Objectives

Increased Safety

Objective: Reduce the commercial airline fatal accident

rate
Performance Measure: Airline fatal accident rate

Description: This measures the number of fatal air car-
rier accidents per 100,000 departures. A rolling three-
year average of the accident rate is used to measure
performance against annual targets. The three-year
average is calculated by dividing the number of acci-
dents for the previous 36 months by the number of
departures. Departures for the current fiscal year are
based upon estimates supplied by FAA's economic fore-
casts. This measure includes both the scheduled and
nonscheduled flights of U.S. air carriers and schedule
flights of commuter airlines, as defined in the Code of
Federal Regulations (CFR), Parts 121 and 135
respectively.

Performance Target: Reduce the airline fatal accident
rate by 80 percent from the 1994-1996 baseline to a
three-year rolling average rate of 0.010 per 100,000
departures by FY 2007. Reduce the three-year rolling
average fatal accident rate below 0.010 by FY 2009.
JPDO Goal: Maintain aviation's record as the safest
mode of transportation.

Recent Trends: Based on preliminary estimates for

FY 2004, the three-year average fatal accident rate was
0.021 per 100,000 departures, which was below the

FY 2004 goal of 0.028. In FY 2003, the three-year aver-
age fatal accident rate was 0.024 per 100,000 depar-
tures, which was below the FY 2003 goal.

2004 Research Results:

Evacuation of Water. Conducted a series of tests to
evaluate evacuation flow rates into water from simulat-
ed Type A exits. Results indicated that evacuation flow
rates decreased as exit heights above the water
increased, and were slower for subjects using flotation
seat cushions than for those wearing life vests.

Aircraft Certification Job Aid for Flight Deck Human
Factors. Developed a hierarchy of human factors con-
siderations pertinent to the design and certification of

flight deck systems for the Aircraft Certification Job Aid.

Certification personnel and designers use this tool to
ensure that flight deck technologies are user friendly.

20

Arc Fault Evaluation Laboratory. Established at
the William J. Hughes Technical Center to pro-
vide researchers with the capability to simulate
aircraft wiring faults in a realistic environment
and to evaluate and test arc fault protection
devices.

Air Transportation Centers of Excellence.
Established two Air Transportation Centers of
Excellence. The Center for Airliner Cabin
Research will research cabin air quality and con-
duct assessments of chemical and biological
threats. The Advanced Materials Center will con-
duct research, engineering and prototype devel-
opment on the safe and reliable use of advanced
materials and composites in large commercial
aircraft.

Inspection Technologies for Detecting Flaws in
Composite Materials. Completed assessment of
conventional and advanced nondestructive
inspection techniques for composite honeycomb
aircraft panels and established a baseline of cur-
rent inspection techniques. ldentified a wide
array of nondestructive inspection methods and
the limitations and optimum applications for spe-
cific composite inspection methods.



A11.
A11
A11.
A11.
A11
A11.
A11.
A11
A11.
A11.k.
1A01F
1A02B
1A02C
1A02D
AIP

AIP

S Sghman T

SN 2l

LS CAN
A

Fire Research and Safety

Propulsion and Fuel Systems

Advanced Materials/Structural Safety

Atmospheric Hazards/Digital System Safety

Aging Aircraft

Aircraft Catastrophic Failure Prevention Research
Flightdeck/Maintenance/System Integration Human Factors
Aviation Safety Risk Analysis

Aeromedical Research

Weather Program

Safer Skies

Safe Flight 21 - Ohio River Valley

Surface Moving Map

Automatic Dependent Surveillance - Broadcast (ADS-B)
Airports Technology Research - Safety

Airport Cooperative Research - Safety

Related Federal R&D Programs:
NASA
Aviation Safety and Security Program (AVS&SP)

System Safety Technologies

Vehicle Safety Technologies

Weather Safety Technologies

Aircraft & System Vulnerability Mitigation
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The Goal & The Objectives

Increased Safety

Objective: Reduce the number of fatal accidents in gen-
eral aviation

Performance Measure: General aviation fatal accidents

Description: This measure is a count of the total num-
ber of fatal general aviation fatal accidents during the
fiscal year. It includes on-demand (non-scheduled) and
general aviation flights as defined in the Federal
Aviation Regulations (FAR), Part 135. General aviation
comprises a diverse range of aviation activities, from
single-seat homebuilt aircraft, helicopters, balloons,
single and multiple engine land and seaplanes, to highly
sophisticated extended range turbojets.

Performance Target: By FY 2009, reduce the number
of general aviation and nonscheduled Part 135 fatal
accidents to no more than 319 (from 385, which repre-
sents the average number of fatal accidents for the
baseline period 1996-1998). JPDO Goal: Maintain avia-
tion's record as the safest mode of transportation.

Recent Trends: The preliminary estimate of perform-
ance in FY 2004 is 340 fatal accidents, which is below
the FY 2004 target of 349 or fewer fatal accidents. In
FY 2003, there were 366 fatal accidents, which met the
FY 2003 goal of 374 or fewer fatal accidents. However,
there is an upward trend in general aviation fatal acci-
dents over the past several years.

2004 Research Results:

Enhanced Cocaine Analysis. Developed a method for
the simultaneous determination of cocaine and related
metabolites. Demonstrated method using five aviation
fatality cases. Method will simplify postmortem analysis
from multiple, cumbersome tests to a single, highly
accurate one.

Head-Impact Criteria Component Tester. Conducted 11
sled tests and six component tests to complete the eval-
uation of the tester, which will simulate the motion and
forces that result from occupant head impact on an air-
craft structure or seat.

Automatic Detection Surveillance - Broadcast (ADS-B).
Added a test bed on the east coast and continued to
operate ADS-B surface and terminal area test beds in
Memphis, Tennessee, Louisville, Kentucky, and the Gulf
of Mexico. In partnership with NASA, conducted nine
high and low altitude flight tests in the Gulf of Mexico
to evaluate ADS-B and multilateration technologies.

22

Juneau Wide Area Multilateration System. Began
installation of a demonstration system for the air-
port in Juneau, Alaska. This technology will enable
situational awareness in an area that has no radar
coverage today.

Alaska Capstone. Issued The Safety Impact of
Capstone Phase | Summary Report, highlighting sig-
nificant safety and efficiency results of the pro-
gram.

Human Error and General Aviation Accidents.
Developed a human factors intervention matrix to
complement the Human Factors Analysis and
Classification System (HFACS). The matrix maps
the casual categories in the HFACS against five
approaches to human intervention.



Photo from Flight Plan

Challenges:

System understanding
Human-centered design
Weather forecasting
Adaptive systems

Changing aerospace industry

Flight Plan Strategies:
Implement technologies and sys-

tems to help pilots operate aircraft FAA R& D P
safely ro g ra m S
Establish standard procedures and i n safety

guidelines for general aviation oper-
ators

R&D Strategies: .
Understand impact of changes A11.b. Propulsion and Fuel Systems

Reduce the risk of accidents A11.c. Advanced Materials/Structural Safety

Protect passengers and crew Al1.e. Aging Aircraft

A11.g  Flightdeck/Maintenance/System Integration Human Factors
A11.h. Aviation Safety Risk Analysis

A11.j.  Aeromedical Research

A11.k. Weather Program

1AO01E  General Aviation and Vertical Flight Technology (GA&VF)
1A02A Safe Flight 21 - Alaska Capstone

1A02B Safe Flight 21 - Ohio River Valley

1A02C  Surface Moving Map

1A02D Automatic Dependent Surveillance - Broadcast (ADS-B)
AIP Airports Technology Research - Safety

AIP Airport Cooperative Research - Safety

Related Federal R&D Programs
NASA
Aviation Safety and Security Program (AVS&SP)
System Safety Technologies
Vehicle Safety Technologies
Weather Safety Technologies
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The Goal & The Objectives

Increased Safety

Objective: Reduce accidents in Alaska
Performance Measure: Alaska accidents

Description: This measure is a count of the number of
general aviation and Part 135 accidents in Alaska during
the fiscal year. This is not a sub-measure of the
reduced general aviation fatal accidents performance
target. This measure includes scheduled and non-
scheduled FAR Part 135, as well as general aviation
flights.

Performance Target: By FY 2009, reduce accidents in
Alaska for general aviation and all Part 135 operations
from the 2000-2002 average of 130 accidents per year
to no more than 99 accidents per year. JPDO Goal:
Maintain aviation's record as the safest mode of trans-
portation.

Recent Trends: The preliminary estimate of perform-
ance in FY 2004 is 100 accidents, which is below the

FY 2004 target of 125 or fewer accidents. All months in
FY 2004 remained at or below the monthly targets with
performance improving steadily each month from
February through September.

2004 Research Results:

Automatic Detection Surveillance - Broadcast (ADS-B)
Infrastructure Planning. Continued preparing for the
initial ADS-B infrastructure in southeast Alaska.
Focused on expanding the use of proven technologies,
pursuing the development of affordable equipment,
and prototyping and demonstrating a hybrid satellite-
ground infrastructure for communications, navigation,
and surveillance.

Volcanic Ash Forecast. Began testing a prototype vol-
canic ash forecast tool that provides detection informa-
tion, along with a forecast of the ash plume dispersion
so that dispatchers can help aircraft avoid hazardous
volcanic ash clouds. When volcanic ash is ingested into
aircraft engines, the result can be catastrophic.
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Challenges:
System understanding
Human-centered design

Weather forecasting
Adaptive systems

~ Changing aerospace industry FAA R D P rog ra ms
P B 1 /A .

" Flight Plan Strategies:

A . Expand and accelerate implement- i n s afety

ing safety and navigation improve-
ment programs in Alaska

R&D Strategies:
Understand impact of changes
Reduce the risk of accidents

A11.k. Weather Program
Protect passengers and crew

1A011  Wind Profiling and Weather Research Juneau
1A02A  Safe Flight 21 - Alaska Capstone
1A02C  Surface Moving Map

1A02D Automatic Dependent Surveillance - Broadcast (ADS-B)
AIP Airports Technology Research - Safety

AIP Airport Cooperative Research - Safety

Related Federal R&D Programs
NASA
Aviation Safety and Security Program (AVS&SP)
System Safety Technologies
Vehicle Safety Technologies
Weather Safety Technologies
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The Goal & The Objectives

Increased Safety

Objective: Reduce the risk of runway incursions
Performance Measure: Runway incursions (A&B)

Description: A runway incursion is any occurrence at
an airport involving an aircraft, vehicle, person, or
object on the ground that creates a collision hazard or
results in a loss of separation between aircraft taking
off, intending to take off, landing, or intending to land
at an airport. They are grouped in three general cate-
gories: operational errors, surface pilot deviations, and
vehicle/pedestrian deviations. Runway incursions are
reported and tracked at airports that have an opera-
tional air traffic control tower. "Operations" are total
takeoffs and landings. The measurement includes those
incursions with measurable risk of collision, Category A
and B. Category A incursions are separation decreases
to the point that participants take extreme action to
avoid narrowly a collision, or the event results in a col-
lision. Category B incursions are when separation
decreases, and there is a significant potential for a col-
lision. The measure reflects the focus of FAA's runway
safety effort on Category A and B to reduce the number
and rate of incursions with demonstrable risk.

Performance Target: By FY 2009, reduce the number
of Category A and B (most serious) runway incursions to
no more than 27, equivalent to a rate of 0.390 per mil-
lion operations. JPDO Goal: Maintain aviation's record
as the safest mode of transportation.

Recent Trends: The preliminary estimate of perform-
ance in FY 2004 is 28 of the most serious types of run-
way incursions, which is significantly less than the
FY 2004 goal of 40. This performance continues a

downward trend that began five years ago and reflects Digital Airport Map Database. analized thg specification
a 12.5 percent decrease from FY 2003. for digital airport map database in preparation for a formal
process certification. Certification will enable the data to
2004 Research Results: be used in certified avionics applications.
Human Factors Research on Runway Incursions. Runway Status Lights. Installed a prototype runway status
Developed the Runway Incursion Severity light system at Dallgs/ Ft. Worth Internat1'onal Airport for
Categorization model as a tool to assign more objective operguonal evaluation. The system consists of an array of.
and reliable ratings for the severity of runway incur- red lights deployed at taxiway entrances that are automati-
sions and validated the model using data reported from cally driven by airport surveillance sensors to warn pilots
324 runway incursions. and vehicle operators that a runway is unsafe to enter.
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Challenges:
System understanding
Human-centered design
Weather forecasting
Adaptive systems

Changing aerospace industry FAA R& D P rog ra_l_‘] S

Flight Plan Strategies: .
Identify runway incursion collision s f t
risks and influence their reduction I n a e y

Modify and improve existing surface
movement infrastructure

.
e -
——

Use advanced modeling and simula-
tion tools to design and develop new
equipment, procedures, and training

A11.i  Air Traffic Control/Airway Facilities Human Factors
1A01B  Runway Incursion Reduction

1A01F  Safer Skies

R&D Strategies: 1A02B Safe Flight 21 - Ohio River Valley

Understand impact of changes 1A02C  Surface Moving Map

Reduce the risk of accidents 1A02D Automatic Dependent Surveillance - Broadcast (ADS-B)
AIP Airports Technology Research - Safety

AIP Airport Cooperative Research - Safety

Related Federal R&D Programs
NASA
Aviation Safety and Security Program (AVS&SP)
System Safety Technologies
Vehicle Safety Technologies
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The Goal & The Objectives

Increased Safety

Objective: Measure the safety of the U.S. civil avia-
tion industry with a composite index

Performance Measure: Composite safety index

Description: This measure is concerned with the
development of the index, not measuring the index
itself. For FY 2005, this target will be measured on
whether the FAA develops a single composite safety
index.

Performance Target: By FY 2006, implement a single,
comprehensive index that provides a meaningful meas-
ure of the safety performance of the U.S. civil aviation
system. JPDO Goal: Maintain aviation's record as the
safest mode of transportation.

Recent Trends: In FY 2004, FAA met its goal by holding
a conference to discuss the index on January 21, 2004.

2004 Research Results:

System-wide Safety Indicator. Produced a draft report
entitled, On Devising a Single System-wide Indicator
about Aviation Safety. The draft proposes one possible
index, based on the mortality risk posed by aviation to
passengers, aviation employees, and third parties on
the ground. The index is a generalization of a "death
risk per flight" statistic that has already been used for
several decades.
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Challenges:
System understanding
Changing aerospace industry

Flight Plan Strategies:
Develop an aviation safety index that
measures system risk and perform-
ance of the U.S. civil aviation system

R&D Strategies:
Understand impact of changes
Reduce risk of accidents
Protect passengers and crew

fonast]

FAA R&D Programs
in Safety

A11.h. Aviation Safety Risk Analysis
Related Federal R&D Programs

NASA Aviation Safety and Security Program (AVS&SP)
System Safety Technologies
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The Goal & The Objectives

Objective: Ensure the safety of commercial space
launches

Performance Measure: Space launch accidents

Description: The number of fatalities, serious injuries,
or amount of property damage to the uninvolved public
that results from a commercial space launch or re-
entry. This measure focuses only on commercial space
launch or re-entry activities licensed and monitored by
the FAA. "Significant” property damage is defined as
$25,000 or greater.

Performance Target: No fatalities, serious injuries, or
significant property damage to the uninvolved public
during commercial space launch and re-entry activities.
JPDO Goal: Maintain aviation's record as the safest
mode of transportation.

Recent Trends: In FY 2004, FAA achieved its goal.
There were 13 licensed launches during the year, of
which four involved reusable launch vehicles operating
from an inland spaceport. There has not been a single
commercial space launch accident in over 165 licensed
launches since the first DOT licensed launch took place
in 1989.

2004 Research Results:

Reentry Vehicle Hazard Model. Completed a draft
handbook, Development of a Simplified Reentry
Vehicle Hazard Model, that can be used to perform a
first-hand estimation of the expected casualty for a
given reusable launch vehicle mission.

Aeromedical Guidelines for Commercial Launch
Vehicles. Completed the guidelines for environmental
control and life support systems and for assuring human
survival during commercial launch vehicle operations.

Debris Database. Initiated an effort with NASA to
develop a database with detailed information on frag-
ments recovered from the Space Shuttle Columbia.
This data will facilitate the development of improved
methods for determining public risk assessments.

Flight Safety Systems. Initiated a study to apply a
verification methodology to an autonomous flight safe-
ty system currently being developed and tested by
NASA.
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Increased Safety

Reusable Launch Vehicle Inspection Techniques.
Completed a study of non-destructive evaluation methods
relevant to inspecting launch vehicle structures covered by
thermal protection systems.

Space Vehicle Reentry. Produced a draft report on a study
to understand the effects of radio frequency blackout during
reusable launch vehicle reentry and to investigate methods
to mitigate any resultant communication outages.

Casualty Criteria for Reusable Launch Vehicles.

Completed a study to assess alternate methodologies for
establishing equivalent satisfaction of the expected casualty
criterion for launch licensing.
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Adaptive systems
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R&D Strategies:
Understand impact of changes
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The Goal & The Objectives

Increased Safety

Objective: Enhance the safety of FAA's air traffic sys-
tem

Performance Measure: (a) Operational errors (A&B)

Description: The measure is the number of category A
& B (highest severity) operational errors in a fiscal
year. An operational error is a violation of separation
standards that define minimum safe distances between
aircraft, between aircraft and other physical struc-
tures, and between aircraft and otherwise restricted
airspace. The severity of an operational error is deter-
mined by a point value established by the severity
index. The severity index determines, for operational
errors that occur in-flight, the gravity or degree of the
violation of the separation standard. Categories within
the severity index are determined by the sum of
assigned values for vertical and lateral distances, clo-
sure rates, and flight paths. Category A point values
sum to 90 points or higher. Category B point values
sum to 40-89 points, and the air traffic control factor is
determined to be moderate-uncontrolled. Prior to

FY 2002, a straight count of all operational errors was
used. In FY 2002 only operational errors with less than
80 percent separation were used as a control measure.
In FY 2003, the focus was changed to measure the most
severe operational errors - Category A or B.

Performance Target: (a) By 2009, reduce the number
of Category A and B (most serious) operational errors to
no more than 563, equivalent to a rate of 3.15 per mil-
lion activities. JPDO Goal: Improve the level of safety
of the U.S. air transportation system.

Recent Trends: The preliminary estimate of perform-
ance in FY 2004 is 637 Category A and B operational
errors, which does not meet the FY 2004 goal of 629 or
fewer. In FY 2003, a total of 680 serious operational
errors occurred, exceeding the target value of 642 by
5.9 percent.

2004 Research Results:

Longitudinal Assessment of Age and Performance.
Conducted three studies to access the relationship of
age to controller performance, including the relation-
ship of en route operational errors to controller age.

Optimizing Human Performance to Reduce Air Traffic
Controller (ATC) Operational Error. Demonstrated a
web-based version of the JANUS technique to assess
how individual, situational, and work-related factors
influenced ATC operational errors.
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Challenges:
System understanding
Human-centered design
Adaptive systems

Flight Plan Strategy:
Identify operational error collision
| risks and influence their reduction

R&D Strategies:
| Understand impact of changes
Reduce the risk of accidents

A11.i.  Air Traffic Control/Airway Facilities Human Factors
1A01B  Runway Incursion Reduction
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The Goal & The Objectives

‘ Increased Safety

Objective: Enhance the safety of FAA's air traffic sys-
tem

Performance Measure: Safety risk management

Description: Safety risk management is a systematic,
explicit, and comprehensive approach for managing
safety risk at all levels and throughout the entire scope
of an operation and lifecycle of a system. It requires
the disciplined assessment and management of safety
risk. The safety risk management process ensures that
safety-related changes are documented, risk is assessed
and analyzed, unacceptable risk is mitigated, hazards
are identified and tracked to resolution, the effective-
ness of the risk mitigation strategies is assessed, and
the performance of the change is monitored throughout
its lifecycle.

Performance Target: (b) Apply safety risk management
to at least 30 significant changes in the NAS. JPDO
Goal: Improve the level of safety of the U.S. air trans-
portation system.

Recent Trends: In FY 2004, the FAA developed the FAA
safety management system manual. This manual
describes the requirements for the various compo-
nents/functions of the Safety Management System,
including safety risk management. The application of
safety risk management will be measured against these
requirements.

2004 Research Results:

Human Factors Workbench. Created the Workbench
that promotes the sharing of knowledge about best
practices and the solving of human-system performance
challenges in the aviation community.

Future En Route Workstation. Began assessing en
route controller workstation needs in the 2015 time-
frame; developed candidate changes to current work
stations to meet future needs; and completed a
human-in-the-loop test plan to validate new worksta-
tion concepts.
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Challenges:

System understanding
Adaptive systems

Changing aerospace industry

Flight Plan Strategies:
Design, develop, and implement a
Safety Management System (SMS)
that complies with ICAO require-
ments

R&D Strategies:
Understand impact of changes
Reduce risk of accidents
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A11.g. Flightdeck/Maintenance/System Integration Human Factors
A11.i.  Air Traffic Control/Airway Facilities Human Factors
1A01G  NAS Safety Assessment

Related Federal R&D Programs
NASA
Aviation Safety and Security Program (AVS&SP)
System Safety Technologies
Aircraft & System Vulnerability Mitigation
System Vulnerability Detection
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2.2 Greater Capacity

Table 2.2 shows how FAA R&D programs
address both the near-term capacity goal,
objectives, and performance targets of the
FAA Flight Plan and the long-term capacity
goals and objectives of the JPDO
Integrated Plan. R&D programs that sup-
port specific capacity objectives and per-
formance targets are represented by an X.
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FAA Flight Plan

(Near-Term)

Goal Objective Performance Target
(a) Achieve an average daily airport
capacity of 104,338 arrivals and
departures per day by 2009 at the 35
OEP airports.
(b) Open as many as seven new
runways, increasing the annual
1 Increase airport capacity to meet [service volume of the 35 OEP
projected demand airports by at least 1% annually,
measured as a five-year moving
average, through FY 2009.
(c) Sustain adjusted operational
availability at 99% for the reportable
facilities that support the 35 OEP
airports.
Increase or improve aviation
capacity in the eight major
metropolitan areas and corridors . I
Achieve an average daily airport
that most affect total system capacity for the eight major
2 |delay. For FY 2005, those areas . .
i . ! metropolitan areas at 44,428 arrivals
are: New York, Philadelphia, and departures per day by FY 2009
Boston, Chicago, DC/Baltimore, .
Atlanta, Los Angeles Basin, and
San Francisco
Greater
Capacity (a) Through FY 2009, achieve an

w

Increase on-time performance of
scheduled carriers

86.90% for all flights arriving at the
35 OEP airports, equal to or less than|
15 minutes late due to NAS related
delays.

(b) Beginning in FY 2005, increase
the number of oceanic en-route
altitude change requests that are
granted through the end of FY 2009
to 80%.

Address environmental issues
associated with capacity
enhancements

(a) Reduce the number of people
exposed to significant noise by 1%
per year through FY 2009, as
measured by a three-year moving
average, from the three-year average|
for calendar year 2000-2002.

(b) Improve aviation fuel efficiency
per revenue plane-mile by 1% per
year through FY 2009, as measured
by a three-year moving average, from
the three-year average for calendar
year 2000-2002.

Table 2.2



FAA R&D Programs

Air Traffic Control/Airway Facilities Human Factors

Airports Technology Research - Capacity

Airport Cooperative Research -- Capacity

A11.h. |Aviation Safety Risk Analysis

A11.0.

A11.k. |Weather Program

A12.a. |Joint Planning and Development Office

A12.b. |Wake Turbulence

A13.a. |Environment and Energy

1A01A [Separation Standards

1A01C |System Capacity Planning and Improvement

1A01D |Operations Concept Validation

1A01E |General Aviation and Vertical Flight Technology (GA&VF)

1A01H |[NAS Requirements

1A01J |Airspace Management Lab

1A01K |Wake Turbulence

1A02B |Safe Flight 21 - Ohio River Valley

1A02D |Automatic Dependent Surveillance - Broadcast (ADS-B)

4A10 [Center for Advanced Aviation System Development (CAAST

AIP

AlP

JPDO Integrated Plan
(Long-Term)

Objective

Goal

=

>

=

x

>

x

=

x

=

=

Satisfy future growth in demand (up
to 3 times current levels) and
operational diversity

&

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

Satisfy future growth in demand (up
to 3 times 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)

Reduce noise, emissions, and fuel
consumption

&
&

Balance aviation's environmental
impact with other societal objectives

Expand
Capacity

&

Protect the
Environment

Mapping of FAA R&D Programs to FAA Capacity Goals and Objectives
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The Goal & The Objectives

Greater Capacity

Objective: Increase airport capacity to meet project-
ed demand

Performance Measure: (a) Airport average daily capac-
ity (35 OEP airports)

Description: Average Daily Airport Arrival Capacity is
the sum of the daily hourly-called arrival and departure
rates at the 35 Operational Evolution Plan (OEP) air-
ports per month, divided by the number of days in the
month. Each airport facility determines the number of
arrivals and departures it can handle for each hour of
each day, depending on conditions, including weather.
These numbers are the "called” arrival and departure
rates of the airport for that hour. Data are summed for
daily, monthly, and annual totals. The annual capacity
level for the 35 OEP airports is the weighted sum of the
monthly capacity levels.

Performance Target: (a) Achieve an average daily air-
port capacity of 104,338 arrivals and departures per
day by 2009 at the 35 OEP airports. JPDO Goals:
Satisfy future growth in demand (up to three times cur-
rent levels) and operational diversity. Reduce transit
time and increase predictability (curb-to-curb transit
time cut by 30 percent).

Recent Trends: : The preliminary estimate of perform-
ance in FY 2004 for the 35 OEP airports was 100,041
operations per day, a 1.6 percent improvement over
the FY 2003 figure of 98,488.

2004 Research Results:

Ohio River Valley. Continued a demonstration and test
program to validate nine operational technologies, in
real-world environments, to understand the capabilities
of advanced surveillance systems and air traffic proce-
dures. The enabling technologies under evaluation
include: automatic detection surveillance - broadcast,
traffic information services broadcast, flight informa-
tion services broadcast, and surface moving maps.

Surface Management System (SMS). Installed the
NASA-developed SMS at Louisville, Kentucky, for use by
the Louisville Regional Airline Association and aircraft.
The SMS display is used to monitor the airport surface
situation and to better react to emergencies.
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Challenges:

System understanding

Aircraft separation

Situational awareness

Air transportation management
Aircraft emissions and noise

Flight Plan Strategies:
Evaluate existing capacity levels to
set investment and infrastructure pri-
orities

Improve airway access to existing
capacity through operational and
procedural changes

Improve bad-weather departure and
landing capacity with new technolo-
gies and procedures

Modify separation standards and
procedures to allow more efficient
use of congested airspace

Meet the new and growing demands
for air transportation services
through 2025

R&D Strategies:
Understand the impact of change

Minimize aircraft separation

Provide a common picture of opera-
tions

Develop human-centered air trans-
portation management

Minimize environmental impact
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FAA “R&D Programs

in Capacity

A11.h.
A11.4.

A12.a.
A12.b.
A13.a.
1A01C
1A01K
1A02B
1A02D
4A10

Aviation Safety Risk Analysis

Air Traffic Control / Airway Facilities Human Factors

Joint Planning and Development Office

Wake Turbulence

Environment and Energy

System Capacity Planning and Improvement

Wake Turbulence

Safe Flight 21 - Ohio River Valley

Automatic Dependent Surveillance - Broadcast (ADS-B)
Center for Advanced Aviation System Development (CAASD)

Related Federal R&D Programs
NASA
Airspace Systems Program (ASP)

Efficient Aircraft Spacing
Efficient Flight Path Management
Strategic Airspace Usage
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The Goal & The Objectives

Objective: Increase airport capacity to meet project-
ed demand

Performance Measure: (b) Annual service volume

Description: Delay curves were developed for each of
the 35 OEP airports for the existing airport layout and
with new runways, where proposed. FAA determined
acceptable delay levels, expected airport operation
levels, and developed demand schedules and fleet
mixes using Official Airline Guide information supple-
mented with flight counts from tower logs. Annual
Service Volume (ASV) was calculated by means of mod-
eling and simulation. FAA uses this 1998 ASV for the
base year. The measure is calculated as a five-year
moving average in order to smooth out peaks and val-
leys associated with the yearly variability in new run-
way openings.

Performance Target: (b) Open as many as seven new
runways, increasing the ASV of the 35 OEP airports by
at least 1 percent annually, measured as a five-year
moving average, through FY 2009. JPDO Goals: Satisfy
future growth in demand (up to three times current
levels) and operational diversity. Reduce transit time
and increase predictability (curb-to-curb transit time
cut by 30 percent).

Recent Trends: : In FY 2004, FAA met its goal by open-
ing two new runways and increasing the annual service
volume by 1.07 percent, measured as a five-year mov-
ing average. These runways will accommodate an addi-
tional 370,000 operations annually. In FY 2003, new
runways opened at Denver, Miami, and Cleveland added
an annual increase of 2.51 percent resulting in a five-
year moving average of 0.67 percent. Between

FY 2000-2002, new runways opened at Philadelphia

(FY 2000), Phoenix (FY 2001), and Detroit (FY 2002)
added 0.78 percent to overall capacity totaled over
those three years. No new runways were opened in
1999.

2004 Research Results:

National Airport Pavement Test Facility. Completed
construction of three new rigid (concrete) pavement
test items at the facility. Began full-scale traffic test-
ing using loads simulating fully loaded four- and six-
wheel gears. The FAA plans to use the test results to
develop new airport pavement design standards appli-
cable to next-generation heavy commercial aircraft,
including the Boeing 777 and Airbus 380.
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Greater Capacity

Continuous Descent Approach (CDA). Completed criti-
cal test to demonstrate two sets of area navigation pro-
cedures that may lead to CDA approval. The tests
involved air traffic controllers, pilots, and airplanes in
regular revenue service. The procedures reduce noise,
fuel consumptions that impact local air quality, and flight
time. The tests provided data, which the FAA will use to
determine feasibility and cost/benefit of implementing
the procedures in the NAS.

Annual Service Volume (ASV) Study. Completed nine
ASV studies at the following airports: Bob Hope
(Burbank); Dallas-Love; Jacksonville; Louisville; Orlando-
Sanford; Providence/T.F. Green; Richmond; Tulsa; and
Tucson. The studies were used in an airport capacity
study to determine if and where capacity shortfalls will
occur at our nation’s airports.
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" Challenges:
s System understanding
Aircraft separation
Situational awareness
Air transportation management
# 3§ Aircraft emissions and noise

O m

Flight Plan Strategy:
Evaluate existing airport capacity
levels to set investment and infra-
structure priorities

Meet the new and growing demands
for air transportation services
through 2025

R&D Strategies: Joint Planning and Development Office
Understand the impact of change A13.a. Environment and Energy

1A01C  System Capacity Planning and Improvement

4A10 Center for Advanced Aviation System Development (CAASD)
Provide a common picture of opera- AIP Airports Technology Research - Capacity

tions AlP Airport Cooperative Research - Capacity

Minimize aircraft separation

Develop human-centered air trans-
portation management

Minimize environmental impact
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The Goal & The Objectives

Greater Capacity

Objective: Increase airport capacity to meet project-
ed demand

Performance Measure: (c) Adjusted operational avail-
ability

Description: Operational availability is the percent of
time that National Airspace Performance Reporting

System (NAPRS) reportable facilities are operationally
available at the 35 OEP airports. Adjusted operational
availability (OA,p,) is the ratio of total available hours

less total outage time except for improvements (code
62 outage) to total available hours, expressed as a per-
cent. Time out of service is adjusted to exclude hours
when equipment is unavailable due to scheduled
improvement (cause code 62) down time.

Performance Target: (c) Sustain adjusted operational
availability at 99 percent for the reportable facilities
that support the 35 OEP airports. JPDO Goals: Satisfy
future growth in demand (up to three times current
levels) and operational diversity. Reduce transit time
and increase predictability (curb-to-curb transit time
cut by 30 percent).

Recent Trends: : In FY 2004, operational availability
for the 35 OEP airports was 98.95 percent, which was
below the goal of 99 percent. In FY 2004, there was a
0.38 percent increase in scheduled downtime due to
improvement projects. FAA met its target in FY 2003.

2004 Research Results:

Communication and Coordination between Technical
Operations and Air Traffic Control. Collected and ana-
lyzed data on communication and coordination within
Technical Operations Service Unit’s Operations Control
Centers and made recommendations for improvement.
When communications fails, there is a potential for
service interruptions and equipment outages and delays
of aircraft.
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Improve bad-weather departure and
landing capacity with new technolo-
gies and procedures

Modify separation standards and
procedures to allow more efficient
use of congested airspace
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Understand the impact of change

Minimize aircraft separation

Provide a common picture of opera-
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Develop human-centered air trans-
portation management
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The Goal & The Objectives

Objective: Increase or improve aviation capacity in
the eight major metropolitan areas and corridors that
most affect total system delay. For FY 2005, those
areas are: New York, Philadelphia, Boston, Chicago,
Washington/Baltimore, Atlanta, Los Angeles Basin, and
San Francisco

Performance Measure: Airport average daily capacity
(8 Major Metro Areas)

Description: Average Daily Airport Arrival Capacity at
the eight metropolitan areas is the sum of the daily

hourly-called arrival and departure rates at the airports

in the metropolitan areas of New York, Philadelphia,
Boston, Chicago, Washington/Baltimore, Atlanta, Los
Angeles, and San Francisco, per month divided by the
number of days in the month. The annual capacity
level for the eight major metropolitan area airports is
the weighted sum of the monthly capacity levels. Each
airport facility determines the number of arrivals and
departures it can handle for each hour of each day,
depending on conditions, including weather. These
numbers are the "called" arrival and departure rates of
the airport for that hour. Data are summed for daily,
monthly, and annual totals.

Performance Target: Achieve an average daily airport
capacity for the eight major metropolitan areas at
44,428 arrivals and departures per day by FY 2009.
JPDO Goal: Satisfy future growth in demand (up to
three times current levels) and operational diversity.

Recent Trends: : There are approximately 20 congest-
ed airports, each averaging over 20,000 hours of flight
delay per year. Delays are likely to increase as passen-
ger travel demand continues to recover and rise. The
preliminary estimate of performance at the eight met-
ropolitan areas in FY 2004 was 43,223 operations per
day, a 1.9 percent improvement over the FY 2003 fig-
ure of 42,418.

2004 Research Results:

San Francisco Marine Stratus Forecast System
Operational. Developed a 1-6 hour forecast system to
predict the time when the marine stratus will dissipate
in the San Francisco approach zone. This enables air
traffic decision makers to release ground holds prior to
actual clearing and allows the arrival rate to match the
acceptance rate. Transferred the technology to the
National Weather Service to implement operationally at
San Francisco International Airport.
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Greater Capacity

Traffic Management Advisor Multi-Center (TMA-MC). In
partnership with NASA, conducted field evaluation of the
TMA-MC tool in non-operational shadowing exercises at the
New York, Cleveland, Washington, DC, and Boston Centers.
These field exercises evaluated the distributed scheduling
capability of TMA-MC and the inter-facility procedures need-
ed to meter arrivals into Philadelphia Airport. TMA-MC will
enable time-based scheduling of arrivals to airports in the
complex airspace of the northeastern United States.
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The Goal & The Objectives

Objective: Increase on-time performance of scheduled
carriers

Performance Measure: (a) On-time NAS arrival

Description: The percentage of all flights arriving at
the 35 OEP airports equal to or less than 15 minutes
late, based on the carrier flight plan filed with the
FAA, and excluding minutes of delay attributed by air
carriers to weather, carrier action, security delay, and
prorated minutes for late arriving flights at the depar-
ture airport. The measure divides the adjusted-sum-of-
flights arriving on or before 15 minutes of flight plan
arrival time by the total number of completed flights.
Air carriers file up-to-date flight plans for their services
with the FAA that may differ from their published flight
schedules. This metric measures on-time performance
against the carriers filed flight plan, rather than what
may be a dated published schedule.

Performance Target: : (a) Through FY 2009, achieve
an 86.9 percent for all flights arriving at the 35 OEP
airports equal to or less than 15 minutes late due to
NAS-related delays. JPDO Goals: Reduce transit time
and increase predictability (curb-to-curb transit time
cut by 30 percent). Minimize the impact of weather
and other disruptions (95 percent on time).

Recent Trends: The preliminary estimate of perform-
ance in FY 2004 was 88.35 percent, a decline of 1.5
percentage points from the FY 2003 figure of 89.84 per-
cent.

2004 Research Results:

Weather Support to Decision Making (WSDM).
Increased the two hour WSDM precipitation forecast to
four hours enhancing safety and efficiency by providing
users longer lead times for more effective strategic
decisions.

Weather Information Needs in Terminal Radar
Approach Control (TRACON). Began to assess con-
troller weather information needs and weather display
designs for TRACON controllers. Created dependent
system measures for the effect of advanced weather
information on efficiency and tactical operations, and
how location of weather information on the display
affects controller workload.
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Greater Capacity

En Route Decent Advisor (EDA). Conducted a full
evaluation of the prototype EDA system, completing a
major development milestone. The EDA, developed by
NASA Ames Research Center, is an advanced decision
support tool intended for use by the en route controller
to handle traffic in transition airspace.
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The Goal & The Objectives

Greater Capacity

Objective: Increase on-time performance of scheduled
carriers

Performance Measure: (b) Oceanic en-route altitude
change requests

Description: An oceanic en-route altitude change
request is a message sent from the aircraft to ATC
requesting a new altitude assignment. For the calcula-
tion of this metric, en-route altitude change requests
with a response are counted. The request is considered
granted if the controller clears the flight to the
requested altitude. Clearances to a different altitude
are not considered granted. The percent of oceanic
en-route altitude change requests granted is calculated
by dividing the number of granted requests by the total
number of valid requests. Oceanic en-route altitude
change requests are counted from flights communicat-
ing via the High Frequency (HF) Radio Operator and via
Controller Pilot Data Link Communications (CPDLC) in
Oakland and New York Oceanic airspace.

Performance Target: (b) Beginning in FY 2005, increase
the number of oceanic en-route altitude change
requests that are granted through the end of FY 2009
to 80 percent. JPDO Goals: Reduce transit time and
increase productivity (curb-to-curb transit time cut by
30 percent). Minimize the impact of weather and
other disruptions (95 percent of the time).

Recent Trends: None.
2004 Research Results:

Oceanic Weather Improvement. Began testing an
oceanic turbulence tool that provides up to a 12-hour
forecast of clear air turbulence conditions over the
ocean. At present, aircrews for long-range oceanic
flights receive a general weather briefing before depar-
ture, including a summary of flight level winds and
expected en route weather conditions.
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The Goal & The Objectives

- |Greater Capacity

Objective: Address environmental issues associated
with capacity enhancements

Performance Measure: (a) Noise exposure

Description: Number of people in residential areas
around airports (in thousands) who are exposed to sig-
nificant noise levels from aircraft. Significant noise
level is defined as Day Night Sound Level of 65 decibels
or more.

Performance Target: (a) Reduce the number of people
exposed to significant noise by one percent per year
through FY 2009, as measured by a three-year moving
average, from the three-year average for calendar year
2000-2002. JPDO Goals: Reduce noise, emissions, and
fuel consumption. Balance environmental impact of
aviation with other societal objectives.

Recent Trends: In FY 2004, the number of people
exposed was reduced by 9 percent for a cumulative
reduction of 23 percent from the 2000-2002 average
baseline. The significant improvement over targeted
goals in noise reduction grew out of the confluence of
a number of external factors, including the economic
downturn, the impact of September 11, 2001, on the
industry, and the severe acute respiratory syndrome
(SARS) outbreak, which caused passengers who were
afraid of contracting SARS to avoid air travel. The
large-scale premature retirement of older stage 3 air-
craft (Boeing 727, DC-9, and MD-80), along with these
other factors, produced a dramatic downturn in opera-
tions. This combination of lower operations and the
rapid reduction in the average age of operating fleets
produced the dramatic improvements in noise expo-
sure. Assuming that the industry will recover over the
next few years, the level of improvements witnessed
last year is unlikely to persist.

2004 Research Results:

FAA Integrated Noise Model (INM). Continued devel-
opment of both a fielded system of the Model (INM 6.2)
and a research system (INM 7.0). INM 6.2 supports
improved modeling of terrain and expands the
noise/performance modeling capability to include much
more fidelity on aircraft procedures. It is used world-
wide to evaluate aircraft noise impacts in the vicinity
of airports. The modeling system is designed to help
airports meet federal legal requirements on noise expo-
sure and to facilitate long-term aviation planning.
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Aviation Environmental Design Tool (AEDT). The
Transportation Research Board (TRB) completed a study
to scope the new analytical tool that will allow inte-
grated assessment of noise and emissions impact at the
local and global levels.
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The Goal & The Objectives

Greater Capacity

Objective: Address environmental issues associated
with capacity enhancements

Performance Measure: (b) Aviation fuel efficiency

Description: Reduce the fuel burned per revenue
plane mile for commercial aircraft operation. This tar-
get will be measured using the System for Assessing
Aviation Global Emissions (SAGE).

Performance Target: (b) Improve aviation fuel efficien-
cy per revenue plane-mile by one percent per year
through FY 2009, as measured by a three-year moving
average, from the three-year average for calendar year
2000-2002. JPDO Goals: Reduce noise, emissions, and
fuel consumption. Balance aviation's environmental
impact with other societal objectives.

Recent Trends: FY 2004 performance was calculated

to be a 4.5 percent improvement in fuel efficiency for
the three-year efficiency average (2001-2003) as com-
pared to the baseline.

2004 Research Results:

Voluntary Airport for Emissions Program. Upgraded
the Emissions and Dispersion Modeling System (EDMS) in
order to assess emission savings from actions to reduce
ground emissions. EDMS calculates emissions from air-
port sources and models the air quality at an airport.
It enables computation of on-road and off-road vehicle
emission factors and provides more accurate tech-
niques for computing total hydrocarbon and volatile
organic hydrocarbon emissions. EDMS supports airport
applications for FAA program funding and emissions
reduction credits from the Environmental Protection
Agency (EPA).

Particulate Matter Research. FAA, NASA, the
Environmental Protection Agency (EPA), and the
Department of Defense took a major step to address
the issues of particulate matter and hazardous air pol-
lutants through Aircraft Particle Emissions Experiment
(APEX), which is characterizing particle and trace gas
precursor species from a NASA-owned DC-8. The FAA's
primary research objective is to help airports deter-
mine if their operations will comply with upcoming
National Ambient Air Quality Standards for particles
sized 2.5 microns in diameter or below. APEX data will
also enhance the ability of the EDMS to predict particle
matter inventories and, eventually, hazardous air pollu-
tant concentrations from aircraft engines.
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2.3 International Leadership

Table 2.3 shows how FAA R&D
programs address both the near-
term international leadership
goal, objectives and performance
targets of the FAA Flight Plan and
the long-term international
leadership goals and objectives of
the JPDO Integrated Plan. R&D

programs that support specific
international leadership

FAA Flight Plan
(Near-Term)

Goal

Objective

Performance Target

objectives and performance
targets are represented by an X.

International
Leadership

Promote improved safety and
regulatory oversight in
cooperation with bilateral,
regional, and multilateral aviation
partners

(a) Advance U.S. aviation safety
leadership in developing regions by
significantly increasing safety
infrastructure in 10 priority countries
by FY 2009 through implementation
of model law and regulations for
safety oversignt, extensive technical
assistance and training activity, and
concluding bilateral agreements.

(b) Conclude four new or expanded
bilateral agreements with current
partners.

(c) Secure an increase of 20% every
year in intellectual and financial
assistance for international aviation
activities from the United States and
international government
organizations, multilateral banks, and
industry.

(d) Promote the creation of four new
regional aviation authorities or
organizations capable of meeting
globally accepted safety standards.

Promote seamless operations
around the globe in cooperation
with bilateral, regional, and
multilateral aviation partners

(a) Expand the utilization of U.S. NAS
technologies and procedures to six
priority countries.

(b) Ensure that international
environmental standards,
recommended practices, and
guidance material adopted by ICAO
are globally and uniformly applied,
reflect the best available technology
that can be integrated into the fleet,
provide real environmental benefit,
are economically sound, and take
interdependencies between
environmental parameters into
account.
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FAA R&D
Programs

JPDO Integrated Plan
(Long-Term)
Obijective Goal

1A01E |General Aviation and Vertical Flight Technology (GA & VF),

1A02D [Automatic Dependent Surveillance - Broadcast (ADS-B)

A11.h. |Aviation Safety Risk Analsysis

A13.a. |Environment and Energy
1A01A |[Separation Standards

Retain our role as the
world leader in aviation

&

Increase the safety of
worldwide air transportation

Retain U.S.
Leadership in
Global Aviation

&
Ensure
Safety
&
Encoura_ge performance-based Protect the
harmonized global standards for U.S. ]
X XXX ) Environment
products and services to keep new
and existing markets open
Retain our role as world leader in
aviation
X &

Balance aviation's environmental
impact with other societal objectives

Mapping of FAA R&D Programs to FAA International Leadership Goals and Objectives
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The Goal & The Objectives

International Leadership

Objective: Promote seamless operations around the
globe in cooperation with bilateral, regional, and mul-
tilateral aviation partners

Performance Measure: (a) National Airspace System
(NAS) Technologies

Description: In 2005, the FAA will assist one (1) priori-
ty country with the implementation and/or use of U.S.
NAS technologies and procedures. The FAA will expand
this promotion of U.S. NAS technologies and procedures
to an additional (1) priority country in each of 2006,
2007, and 2008, and then two (2) countries in 2009.

Performance Target: (a) Expand the use of U.S. NAS
technologies and procedures to six priority countries.
JPDO Goal: Encourage performance-based, harmo-
nized global standards for U.S. products and services to
keep new and existing markets open.

Recent Trends: In FY 2004, FAA met or exceeded all of
its performance goals for international leadership.

2004 Research Results:

Global Communications, Navigation Surveillance
System (GCNSS). Continued to explore the role of
satellites in providing a highly integrated and secure
common information network and a broadband, two-
way, secure, communications capability for air traffic
management (ATM) and in-flight security.

Demonstrated the capability to up link and down link
via satellite aircraft parameters, broadband video for
cockpit ATM flight conflict monitoring, and air-to-
ground in-flight security monitoring for Federal Air
Marshals. Demonstrated the use of satellites as a means
to provide communications and surveillance coverage in
the Gulf of Mexico, where such services are unavail-
able. Demonstrated a highly integrated, secure, net-
working capability that will share precise information
with other agencies (e.g., Department of Homeland
Security, Department of Defense, airline operation cen-
ters) and provide real-time, seamless surveillance cov-
erage for use in ATM.
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The Goal & The Objectives

International Leadership

Objective: Promote seamless operations around the
globe in cooperation with bilateral, regional, and mul-
tilateral aviation partners

Performance Measure: (b) Global Environmental stan-
dards

Description: This measure covers the critical phase of
an internationally acceptable approach to dealing with
environmental standards, practices, and guidance
material across the world. Agreement amongst inter-
national stakeholders at these bodies is essential to
permitting a harmonized international approach. This
performance target is measured by successful adoption
of an internationally agreed approach on these issues
acceptable to the United States.

Performance Target: (b) Ensure that international
environmental standards, recommended practices, and
guidance material adopted by the International Civil
Aviation Organization (ICAO) are globally and uniformly
applied, reflect the best available technology that can
be integrated into the fleet, provide real environmen-
tal benefit, are economically sound and take interde-
pendencies between environmental parameters into
account. JPDO Goal: Retain our role as world leader
in aviation. Balance aviations environmental impact
with other societal objectives.

Recent Trends: In FY 2004, FAA met or exceeded all of
its performance goals for international leadership.

2004 Research Results:

ICAO Committee on Aviation Environmental
Protection (CAEP). Played leadership role in develop-
ing ICAO environmental standards in ICAO's CAEP. CAEP
and the United Nations Framework Convention
Secretariat confirmed that the capabilities of the FAA-
developed System for Assessing Aviation's Global
Emissions (SAGE) are applicable to future work pro-
grams and requirements. The SAGE model will be used
to support these activities.
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2.4 Organizational Excellence

Table 2.4 shows how FAA R&D programs
address both the near-term organizational
excellence goal, objectives and perform-
ance targets of the FAA Flight Plan and the
long-term organizational excellence goals
and objectives of the JPDO Integrated
Plan. RE&D programs that support specific
organizational excellence objectives and
performance targets are represented

by an X.

FAA Flight Plan
(Near-Term)

Goal

Objective

Performance Target

Make the organization more
effective with stronger leadership,
increased commitment of
individual workers to fulfill
organization-wide goals, and a
better prepared, better trained,
safer, diverse workforce

(a) Increase Employee Attitude
Survey scores in the areas of
management effectiveness and
accountability by at least 5%.

(b) Directly relate 100% of all
employee performance plans to FAA
strategic goals and their
organization's performance plans.

(c) Reduce the time it takes to fill
mission critical positions by 20% over
the FY 2003 baseline.

Organizational
Excellence

Control costs while delivering
quality customer service

(a) Develop and implement a
centrally managed and highly visible
cost control program to lead the
agency in reducing costs. Each FAA
organization will contribute at least
one cost reduction activity each year
to its Business Plan with measurable,
significant cost savings.

(b) Close out 85 percent of cost
reimbursable contracts that become
eligible for close out during each
fiscal year.

Make decisions based on reliable
data to improve our overall
performance and customer
satisfaction

(a) By FY 2009, make sure 90
percent of major system acquisition
investments are within 10% of
budget.

(b) By FY 2009, 90 percent of major
system acquisition investments are
on schedule.

(c) Achieve 90% of all performance
targets in the Flight Plan.

(d) Increase agency scores on the
American Customer Satisfaction
Index.

(e) Achieve zero cyber security
events that significantly disable or
degrade FAA services
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FAA R&D
Programs

Air Traffic Control/ Airway Facilities Human Factors
William J. Hughes Technical Center Laboratory Facilities
Center for Advanced Aviation System Development

A14.a. |System Planning and Resouce Management
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< |3 Objective Goal
X X
X
X X
Reduce costs for air transportation
Retain U.S.
Leadership in
Global Aviation
X[ XX
Enable services tailored to traveler
X and shipper needs

Mapping of FAA R&D Programs to FAA Organizational Excellence Goals and Objectives
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The Goal & The Objectives

Organizational Excellence

Objective: Make the organization more effective with
stronger leadership, increased commitment of individ-
ual workers to fulfill organization-wide goals, and a
better prepared, better trained, safer, diverse work-
force

Performance Measure: (a) Employee attitude survey

Description: This target is measured as the percentage
increase from the baseline score for twelve specific
items on the Employee Attitude Survey (EAS) adminis-
tered in FY 2003. The next performance target is due
after the FY 2006 EAS administration. This measure
focuses on the management effectiveness and account-
ability sections of the Survey.

Performance Target: (a) Increase Employee Attitude
Survey scores in the areas of management effectiveness
and accountability by at least 5 percent. JPDO Goal:
Retain U.S. leadership in global aviation.

Recent Trends: The survey is administered every other
year. The last survey occurred in September 2003 and
was reported in January 2004. The 2003 survey repre-
sents the baseline. The next survey will occur in

FY 2006.

2004 Research Results:

Employee Satisfaction. In 2003, mailed 48,900 EAS’s
and received 22,720 valid surveys back (46 percent
return rate). Identified positive results in 2003 com-
pared with 2000: job satisfaction up 3 percent; satis-
faction with pay up 9 percent; organizational commit-
ment up 4 percent; customer support up 5 percent;
satisfaction with communication up 4 percent; and
model work environment success up 5 percent.
Identified areas that need further improvement: trust
in management with 23 percent favorable; recognition
and rewards with 27 percent favorable; performance
accountability less than 40 percent favorable.
Identified actions for FY 2005 to improve future EAS
results and help FAA meet the Flight Plan target.

The 2003 baseline was 35 percent positive, so the 2006
target is an increase to 40 percent positive.

62



Challenges:
People
Processes
Customers
Information
Governance

Flight Plan Strategy:
Improve our ability to acquire, devel-
op and retain a diverse, highly
skilled workforce

R&D Strategies:
Build a diverse, highly skilled work-
force

in Organizationa
Excellence

A11.i.
Al4.a.

Air Traffic Control/Airway Facilities Human Factors
System Planning and Resource Management
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The Goal & The Objectives

Organizational Excellence

Objective: Make the organization more effective with
stronger leadership, increased commitment of individ-
ual workers to fulfill organization-wide goals, and a
better prepared, better trained, safer, diverse work-
force.

Performance Measure: (b) Performance plans

Description: The measure is the number of perform-
ance plans that are directly linked to FAA strategic
goals and their organization's performance plans. This
measure includes all FAA employees, manager, and
executive performance plans.

Performance Target: (b) Directly relate 100 percent of
all employee performance plans to FAA strategic goals
and their organization's performance plans. JPDO
Goal: Retain U.S. leadership in global aviation.

Recent Trends: In 2004, 84.56 percent of FAA employ-
ees, managers, and executives had individual perform-
ance plans linked to the strategic goals in the Flight
Plan and organizational business goals. This exceeded
the 80 percent goal for FY 2004.

2004 Research Results:

National Aviation Research Plan (NARP). Developed
the 2005 NARP to better align R&D programs to the
goals and objectives of both the FAA Flight Plan and
the JPDO Next Generation Air Transportation System
Integrated Plan.
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The Goal & The Objectives

| Organizational Excellence

Objective: Control costs while delivering quality cus-
tomer service.

Performance Measure: (a) Cost control program

Description: Each FAA organization will have a cost
control activity in its business plan. The Office of the
Assistant Administrator for Financial Services/Chief
Financial Officer (CFO), through the Office of Financial
Controls, will monitor progress against these organiza-
tional targets to assure that the cost control contribu-
tions are 