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EXECUTIVE SUMMARY

This Strategic Plan presents the vision for Virginia’s future aviation system
as we move forward to take advantage of new technologies to provide bet-
ter access and more economic opportunities to Virginia communities. The
purpose of this document is three-fold:

1. The strategy informs Virginia Citizens and Legislators;
2. The plan motivates Virginia’s Aviation Community; and

3. The vision excites stakeholders to unite in moving the Commonwealth
forward into a new era of air mobility.

This new opportunity is driven by national investments in NextGen, which deploys new technologies,
and advances safe access to all airports in the Commonwealth, thus expanding business opportunities. As
stated by Virginia Delegate Joe May, our Virginia airports are well positioned to be “technology magnets”
for our communities in the Commonwealth.

The Virginia Department of Aviation (DOAV) is the agency responsible for planning, supporting, and
growing the Commonwealth’s aviation system to meet the Commonwealth’s future aviation transportation
needs.

OUR VISION

We will make the Virginia aviation system the model air transportation system, providing Virginia com-
munities economic development opportunities and convenient access to the National Air Transportation
System and DOAV will be the standard of excellence amongst state aviation agencies.

Our Vision requires a strong team of stakeholders working together to make Virginia the model for other
states to emulate and to keep Virginia “The Best State for Business,” as awarded by Forbes magazine
2006, 2007, 2008 and 2009. Unity among the stakeholders will accelerate the realization of the Vision.
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OUR MISSION

* Cultivate an advanced aviation system that is safe, secure and provides for economic development;
¢ Promote aviation awareness and education; and
* Provide safe and secure flight services for the Commonwealth Leadership and State agencies.

Our mission makes it necessary for us to look for new technologies that will enable us to improve our
safety and security while providing better access and economic development opportunities for our com-
munities.

To accomplish our Mission and achieve our Vision we will leverage the current and future capabilities of
NextGen by creating an integrated approach of the following three key distinct initiatives:

1. Being an Early Adopter of the NextGen mature technologies.
2. Creating a Test Bed for the NextGen maturing technologies.

3. Providing a Virginia Aviation/Aerospace Research Consortium to assist in the development and
deployment of NextGen emerging technologies.

All three of these initiatives will require an aggressive outreach program that is core to our second mis-
sion: To promote aviation awareness and education. Additionally, as they open significant business and
air travel opportunities for the Commonwealth, they will create jobs for our citizens.

In working to accomplish our vision for Virginia aviation, the opportunities are greatly expanded for all
Virginia airports, the communities they serve, aircraft business and recreational operators. Virginia will
promote infrastructure advancements enabled by national NextGen investments, including computer-
enhanced weather reporting, satellite-based instrument approaches, business-friendly airport terminal
facilities, and digital communications systems for aircraft operators. These, among other NextGen tech-
nologies enable General Aviation (GA) to become a safer, more routine mode of transportation for trips
of 150-600 miles and more. As a result, access to the national airspace, business opportunities and the
quality of life for all Virginians is enhanced. Virginia communities not currently well served by scheduled
commercial air transportation and with limited facilities to support business aircraft will see significant
improvement in business access. Affordable, on-demand air transportation serving markets too small
for scheduled air carriers opens new business opportunities and greatly improves emergency response to
remote communities.

I invite you to join us as we move forward in this new era of air mobility. Together we will achieve our
vision to make the Virginia aviation system the model air transportation system, providing Virginia com-
munities’ economic development opportunities and convenient access to the National air transportation
system. By achieving our Vision, Virginia will remain the “Best State for Business.”

Sincerely,

) d PR
Randall Burdette

Director, Virginia Department of Aviation
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INTRODUCTION

A recent FAA estimate! forecasts the demand for air travel to increase by 71% over current levels by
2027. Because current human-centric air traffic control (ATC) methods are not capable of accommo-
dating the additional traffic with current systems, the Joint Planning and Development Office (JPDO)
was given the task of designing a new way to manage the nation’s skies. Their solution is a system

of systems, dubbed NextGen, and the cornerstone of that solution is ADS-B (Automatic-Dependent
Surveillance-Broadcast). The use of radios in aircraft to broadcast aircraft information including loca-
tion and type and the ground systems that collect and rebroadcast the information along with traffic and
weather information are the most well known capabilities of ADS-B and NextGen. The FAA now has
the responsibility of implementing NextGen to meet America’s aviation growth needs. Though switch-
ing to an entirely new system of
air traffic management will require
significant investment from the
FAA initially, it is necessary to
meet the increased demand over
the next 10 years. The FAA
should be able to reduce its legacy
infrastructure costs by decommis-
sioning many of its ground-based
radars as ADS-B becomes the
standard for aircraft operating
within the NAS. It will use the
position broadcasts from aircraft
rather than radar as the primary
means of determining aircraft
location and managing separation.
Because ADS-B position updates
are more frequent than radar, it
may even be possible to reduce
the separation between aircraft
and make more efficient use of the nation’s airspace. These cost savings and efficiency gains, though,
are dependent upon having aircraft that are equipped with ADS-B radios. For Virginia to achieve its
vision for air travel, the majority of aircraft operating in the Commonwealth will need to be equipped
with ADS-B radios, as well.

To understand the scope of this equipment challenge, consider that, according to FAA data from 20082,
95% of the planes in the US are classified General Aviation (includes on-demand Commuters). Though
many of these aircraft may not fly as often or as far as scheduled cargo or passenger aircraft, still 62%
of the flight hours over the last 20 years were GA. The data for Virginia is consistent with these find-
ings. According to FAA data’® from 2008, even at Dulles International Airport, 51% of the operations
were GA. So, at any given moment in any air traffic control setting, most of the aircraft that controllers
are managing can be expected to be GA aircraft. If the FAA cannot entice GA operators to buy ADS-B
radios, they cannot take full advantage of the efficiencies provided by ADS-B and NextGen technolo-
gies.
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To address that need, the FAA issued a mandate in May of 2010* stating that all aircraft must be
equipped with ADS-B radios by 2020 or they shall not be flown in IMC, in VMC above 10,000 feet, or
in Class B or C airspace. Unequipped aircraft will only be permitted to operate on clear days, below
10,000 feet, and well clear of busy commercial airports. Stating that it did not see sufficient advan-
tages to GA operators to equip early, the Aircraft Owners and Pilots Association (AOPA), representing
a membership of over 415,000 pilots and aircraft owners,
quickly issued a statement® encouraging its members to
delay equipping as long as possible. The FAA’s and the
Commonwealth’s challenge is to show the value of the new
technologies to the system users. ADS-B In (the ability

to not just broadcast, commonly called ADS-B Out, but to
receive transmissions, as well) must be accelerated so the
users can see the added safety and capabilities provided to
the pilots and users of the system. DOAV is working to
encourage the FAA to expedite the development and release
of the standard for ADS-B In. It also intends to gather
operational data necessary to develop the business case for
equipage that is necessary for operators to support the new
technologies. Only through showing that value can opera-
tors be encouraged to equip in greater numbers and only in equipping in greater numbers can the cost of
equipage be reduced to enable more acceptance of the technologies.

Our vision for implementing NextGen supports the FAA’s need to enroll the GA community. If the
FAA partners with Virginia in reaching its vision more quickly, Virginia will be able to help the FAA
show the rest of the country why they need these technologies, now. Once Virginia has sufficient
ADS-B coverage and a reasonable level of aircraft equipage, Virginia will work to become a test bed
for the FAA and industry for evaluating new systems and procedures. With the early implementation of
NextGen technologies and the development of Virginia’s Test Bed capability, Virginia will promote our
rich research capabilities such as NASA, NIA, and our extremely capable Universities and Industries
for conducting research to resolve some of NextGen’s future challenges for both government agencies
and industry.

VIRGINIA’S
AIR TRANSPORTATION
VISION

Virginia seeks to unleash the potential and enhance the quality of life of all of its citizens through mo-
bility. Mobility is the most fundamental measure of freedom and Virginians have often led the nation in
the pursuit of freedom. Freedom from European rule began at Jamestown, Virginia. The author of the
Declaration of Independence (Thomas Jefferson), the “Father of the Constitution” (James Madison), the
Commander in Chief of the Continental Army (George Washington), and four of the first five US Presi-
dents all came from Virginia. NASA, America’s frontier-challenging icon, got its start in Hampton and
the nation’s oldest launch facility is at Wallops Island, Virginia. Virginia has a long legacy of leading
the nation into freedom and innovation and it will do it again with improvements in mobility.



In this mobility vision, the automobile is expected to
remain the transportation mode of choice for trips up
to 150 miles. A recent review of over 40,000 air taxi
service records indicates the average air taxi trip was
172 nautical miles. According to an MIT travel study?®,
the automobile provides average trip speeds of less
than 33 mph and an average daily radius of travel of
only 40 miles. Even if it is assumed that people are
occasionally comfortable being in a car for as many as
three hours and can average 50 miles/hr, the extent of
automotive comfort for many travelers is only about
150 miles.

For trips exceeding about 500 miles, scheduled air
travel is expected to be the mode of choice. DOAV is
working to provide all Virginians less than 45 minutes

access to a scheduled service airport that can provide scheduled service and less than 30 minute access to
a General Aviation airport. Even with convenient access to a scheduled service airport, however, airline
service has its limitations. Though airlines travel at speeds approaching the speed of sound during cruise,
hefty time penalties are levied in the drive to the airport, parking and transit to the terminal, and waiting in
lines at the ticket counter, at the security checkpoint, in the jetway, on the taxiways, in the aircraft aisles,
at the rental car desk, and in traffic leaving the airport. Average door-to-door speeds cannot compete with
the automobile until the trip exceeds about 500 miles. Even then, the perceived cost difference keeps
many Americans in their cars until the trip exceeds 1000 miles®.

An attractive alternative to both of
these modes is customized, on-de-
mand air travel. As was studied for
many years by NASA and its private-
sector partners’, on-demand air travel
using small aircraft and small airports
can offer premium convenience for
trips of 150 — 600 miles. Under-
standably, most Americans consider
that alternative too costly, today, but
as is the case for any business, as the
volume rises, the service will be-
come more affordable. In this case,
the business volume will rise when
the perceived safety and reliability
increase as long as the environmen-
tal (noise and emissions) impact is
minimal.

VIRGINIA’S FLIGHT TO 2025 |
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Virginia’s vision for on-demand air travel is to provide that reliability through the application of several
technological and procedural improvements.

*  All runway ends will have published procedures that allow operators to use the airport in condi-
tions as poor as a 200’ ceiling and a half mile visibility. Historically, this provides access to any
Virginia airport at least 95% of
the time®.

e Virginia is investing in weather
reporting systems for 100% of
Virginia’s airports. Weather will
be reported from all Virginia
airports and available remotely
through the internet, phone, and
on-board aircraft systems. Ul-
timately, most GA aircraft will
gather weather information and
provide that as input to systems
that automatically generate
“pilot reports” of the conditions
they encounter.

«  Staffed NextGen Towers will m‘m VALLEY 8

provide tower-like throughputs
at non-towered airports in IMC.

* ADS-B In and synthetic vision systems will provide VFR-like throughputs as self-separation
procedures are implemented which will capitalize on the new capabilities provided by the new
technologies.

Through these improvements in capability, reliability and safety, Virginia communities will experience
increases in the volume of business for on-demand air transportation, and resulting economic opportuni-
ties. Increased utilization and demand will make on demand air transportation more affordable and more
accessible for Virginia businesses and citizens. NextGen technologies that will allow direct origin-to-des-
tination navigation and direct approaches-to-landing will reduce trip fuel consumption and flight duration
by 10%. These NextGen technologies will allow on-demand air travel costs to drop to the point that there
will be an order of magnitude increase in air taxi bookings.

Virginia seeks to provide this level of mobility opportunity to all of its communities so that the quality of
life for Virginians will be enhanced. All Virginian’s will enjoy convenient access to all parts of the Com-
monwealth. Such access will also make all parts of Virginia attractive to businesses since businesses need
access to a growing workforce, raw materials, and markets and since corporate executives prize personal
mobility. Easier access to Virginia’s historic and picturesque locations will also increase tourism rev-
enues.



STRATEGY

Virginia’s Department of Aviation will seek to accelerate the realization of this vision through alliances.

It has an uncommon commitment to providing quality services and has been very innovative in initiating
partnerships within Virginia’s aviation community. DOAV was the second Virginia agency to achieve
ISO 9001:2008 certification, and DOAV was the first State in the nation to achieve the coveted IS-BAO
quality certification for business aviation. Some examples of Virginia’s success in building beneficial
partnerships are relationships with the Virginia Airport Operators’ Council and the Virginia Aviation Busi-
ness Association. DOAV also developed the Virginia Airport Owners Association, Virginia Small Aircraft
Transportation System and the development of www.virginiaairtaxi.com to help bring together on-demand
air transportation service providers and prospective customers. Under the Governor’s Aerospace Advi-
sory Council, DOAV is currently forming the Virginia Aviation/Aerospace Research Consortium which
will facilitate partnering among Virginia’s aeronautics and space researchers, manufacturers, and service
providers. As a leader among states, DOAV’s Director is also the Chairman of NASAO (National Asso-
ciation of State Aviation Officials).

DOAV is examining ways in which
many partners — Federal, State, and
Local Governments as well as Avia-
tion Associations and Industries

— can support the achievement of
this air transportation vision. Core
partners are expected to include the
FAA, NASA, National Institute of
Aerospace (NIA), Virginia Airport
Operators Council, Virginia Small
Aircraft Transportation System
Lab, Virginia Aviation Business
Association (VABA), The Virginia
Aerospace Advisory Council and
Virginia Economic Development
Partnership. As the outreach pro-
gram grows, the Commonwealth
Aviation/Aerospace industries will
be enrolled to tell the story of the
economic development opportuni-
ties generated by achieving this
Vision.

As new technologies are implemented in Virginia, it will become a unique proving ground for even more
advanced technologies. Virginia plans to be an enabler to motivate GA operators to equip with ADS-B
radios. Having a predominantly equipped fleet would provide controllers and pilots an aircraft posi-

tion awareness that is equal to or better than that provided by radar and low-cost ground surveillance for
airport operations. Up-to-date weather and weather forecasts would also be available in the cockpits of
aircraft equipped with ADS-B In. Obviously, this enhanced situation awareness will enable simultaneous
increases in both safety and operational efficiency.
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One of the most significant challenges facing air charter and air taxi operators is accurate weather report-
ing at desired destination airports. DOAV is currently working to make weather information accessible
from every Virginia airport. Currently, the FAA only makes an airport’s weather information available
through the NADIN, their web-based weather information system, if that airport has a full AWOS-3
weather station. Operators, however, report that they would benefit even by knowing just ceiling and vis-
ibility at an airport. DOAV considers getting an altimeter setting from every airport a necessity to enable
airports to conduct business aircraft operations in poor weather conditions. In short, they would like the
operator to be able to access any FAA-certified weather data measured at an airport. DOAV and NASAO
are working with the FAA to allow weather information from any FAA certified sensor to be available
through the NADIN.

In addition to encouraging GA aircraft own-

ers to equip with ADS-B In and airports which
will be uncommonly equipped with weather

and approaches, Virginia provides a rich range
of test conditions that will support the testing
needs of many prospective partners. To list just
a few, its geographic diversity includes access
to large volumes of Special Use Airspace (SUA)
over the Atlantic Ocean, vast coastal and inland
plains, and imposing mountains. In addition to
the expansive offshore Warning Areas, Virginia
skies contain large inland SUAs (16 Restricted
Airspaces and 9 Military Operations Areas) and
much of the Special Flight Rules Area around
Washington, DC. There are also two test ranges
which have been developed specifically for the
testing of Unoccupied Aerial Systems (UASs).

As DOAV pursues this vision, with all of the
qualities Virginia offers, there are many opportu-
nities for partners to also achieve their goals.

- The FAA has an opportunity to use this test bed to compliment its airline-focused test beds in Texas
and Florida. Virginia is a high utilization area that is also conveniently located next to the FAA Head-
quarters where results can be closely watched and quickly incorporated into their outreach message.
Specifically, a Virginia GA test bed will enable the FAA to

» demonstrate the benefits of ADS-B to the GA community,

* develop and evaluate digital communication strategies,

* evaluate Staffed NextGen Tower operations across several airports simultaneously and in a
mixed-equipage environment,

* explore previously impractical wake vortex mitigation strategies,

+field test new dynamic SUA management strategies,

* streamline the transition of cargo and passengers between GA and scheduled carriers, and

+test UAS operational concepts.

- NASA has the opportunity to mature technologies nearly ready for commercialization and to gather
research data related to NextGen operations with the goal of increasing safety and capacity. NASA
could use this unique GA operational environment to expand the relevance of its Aviation Safety



Program and Airspace Systems Program. It could gather the data needed to mature technologies that
improve single-pilot safety such as enhanced and synthetic vision systems, digital communications, and
cockpit automation.

- The National Weather Service has the opportunity to evaluate the usefulness of gathering low-altitude
weather information from thousands of GA aircraft and possibly automatically generating Pilot Reports
from that data.

- Since GA aircraft in America outnumber commercial carrier aircraft by a 30:1 margin, the potential exists
for the GA market to become the most valuable market for avionics manufacturers selling many NextGen
technologies. Avionics manufacturers could use Virginia’s unusually large, equipped GA fleet as a test
bed and as a marketing tool for its products. Given the likely visibility this progressive community will
enjoy, participating in a NextGen GA test bed seems like a valuable opportunity for those hoping to cap-
ture a significant share of the new avionics market.

- Equipped air service providers offer the potential to generate a great deal of insight into the benefits and
deficiencies of equipping. Virginia’s GA operators can be enticed to gather and provide that data and ex-
periences if they receive their equipment at reduced or no cost. Essentially, they can become an inexpen-
sive, passive, diverse flight-test fleet.

Though Virginia plans to achieve its vision with or without external partnerships, there is a powerful oppor-
tunity to accelerate the technology implementation through partnerships. Early progress will support many
agendas. As with all successful partnerships, all partners stand to multiply their accomplishments with just a
fractional investment.

EARLY IMPLEMENTATION
of NextGen TECHNOLOGY

There are several NextGen technologies which are mature and ready to implement. Since the investment
in many of these technologies must be made by the individual aircraft and airport owners, those owners
will need to see the value of investing before they will invest. DOAV proposes that Virginia serve as a
location for extended demonstrations of those technology investments. The Commonwealth will make
investments and DOAV will broker mutually beneficial alliances among other organizations that stand
to benefit from NextGen. Careful measurements will be made to quantify the benefits of the technology
investments and those findings will be used to inform future investments in other states. Virginia offers
a variety of operational, geographic, airspace, and meteorological environments and is eager to partner
in leading the nation into the next generation of airspace management. Listed below are some possible
NextGen technologies that could be evaluated in a Virginia Early Implementation Project. Where these
activities support specific NextGen roadmap objectives presented in Appendix 3, blue stars (%) can be
found on the roadmap.

- ADS-B In and Out
Automatic Dependent Surveillance — Broadcast (ADS-B) radios will access aircraft information and send

regular updates to a ground network and to other aircraft. ADS-B technology utilizing the UAT for com-
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munications, as will be the case for most General Aviation aircraft, will have the capability to display both
the weather and nearby traffic. Aircraft utilizing the 1090 ES technology, such as Commercial Carriers,
will be able to display traffic from the ADS-B system.
The information shared through ADS-B will improve
safety and enhance communications with Air Traffic
Control (ATC) because the pilot will be seeing the
same information that is being seen and utilized by
ATC. Future applications could be written which
would combine data from the aircraft, other aircraft,
and the ground in useful and unusual ways that assist

the pilot in flying safely and enhance the convenience '. . i s A
of flying. The possibilities for those applications are ' . e :

€normous.

ADS-B Out will provide the FAA (and other aircraft)
significant data on the aircraft position and allow
more efficient air traffic management.

Many potential partners have much to gain by helping equip the Virginia GA fleet.

*  The FAA will benefit from an opportunity to demonstrate the value of the equipment and entice
early adopters to equip quickly. Demonstrating the benefits of ADS-B equipage is designated the
primary “overarching research topic” in the FAA 2010 ADS-B Applications Integrated Plan’.

* Avionics manufactures will have an opportunity to establish their product first in what will almost
certainly become a very large market.

*  Virginia air-service providers will receive ADS-B equipment at a reduced cost as their compensa-
tion for their passive participation in demonstration and research activities.

* The Virginia General Assembly will have an opportunity to develop a test bed that will enhance
the safety, economic opportunities, and quality of life of its citizens and will attract businesses,
researchers, technology developers, and media attention to Virginia.




- GPS Routing and Terminal Procedures

Satellite-based augmentation systems (SBAS) have revolutionized air navigation. It is no longer neces-
sary to fly from beacon to beacon. Any point in space can be designated as a destination and a direct path
can be generated to that point. Curved paths can also be created that assist in avoiding restricted blocks of
airspace and allowing more efficient and environmentally-friendly routing. Continuous descent approach-
es and continuous climb departures are all possible, saving fuel and reducing emissions.

Working closely with the FAA, Virginia is on track to become the first state in the nation to have GPS
RNAV/RNP approaches to every runway end. Virginia is investing over $750,000 to remove obstruc-
tions around airports to allow safer instrument approaches to lower minimums so the airport is truly an all
weather asset to the community. Our goal is to get every airport down to the lowest safe minimums pos-
sible. Where equipment such as WAAS and LAAS at or near the airport supports, GPS approaches can be
flown to an MDA as low as less than 200’ and cost a fraction of what previous ground based systems used
previously such as Instrument Landing System or ILS. Depending upon the obstructions near the runway,
some of these approaches may be down to 400’ or 600’ while some may be only be for daytime operations
and down to only 1000 MDA.

- Enhanced Weather Reporting & Forecasting

Virginia’s air transportation service providers have
reported that the unavailability of weather information

at what might be their preferred destination airport is the
largest single impediment to their business. Without a
quality forecast for their desired destination, they may
select an airport that is not as close to the client’s desired
destination. Without good weather reporting the pilot
must interpolate the weather from information provided
among airports that surround their desired destination and
may not be able to file an IFR flight plan to that desired
airport. Many pilots report that many departure flights
cancelled due to weather were cancelled for insufficient
visibility even though they could see well enough down
the runway to depart safely. Runway Visual Range
(RVR) sensors could eliminate many of those cancella-
tions by providing a more meaningful measure of visibil-

1ty.
As with ADS-B, many stakeholders stand to benefit from implementing this technology.

* Virginia’s commitment to safety and service reliability caused DOAV to pursue changing the FAA
and National Weather Service (NWS) rules that exclude weather information from their network-
accessible weather information system (NADIN). Currently, information that does not come from
a full AWOS-3 weather station is excluded. DOAYV has invested substantially in this effort al-

VIRGINIA’S FLIGHT TO 2025

9



ready. Virginia has and will continue to systematically upgrade the weather systems at its airports
and is working with the FAA to open the NADIN to any FAA/NWS-approved sensor.

*  The NWS could improve its forecasts, if it had more data in the boundary layer (lower altitudes)
of the atmosphere. Though many scheduled carriers gather atmospheric data, an equipped fleet of
GA aircraft could gather useful data at low altitudes and near airports where scheduled carriers do
not fly.

*  The FAA can help make GA operations more reliable by improving the visibility measurements
made at GA airports. Though RVR sensors have been used at large commercial airports, install-
ing them at some of Virginia’s busiest airports will give them insight into the impact better mea-
surements would make on the broader aviation community.

- Enhanced GA Terminals

To promote GA as a primary air transportation option for most of Virginian’s residents, DOAV is work-
ing with the airports to ensure the terminals
provide services and amenities similar to those
found at larger airports. They must provide
comfort, internet and cellular services, ground
transportation, 24-hour refueling operations
and perhaps, local traffic monitoring. GA ter-
minals need to be actively rebranded as busi-
ness centers with meeting rooms and copying
and fax machines.

. Given DOAV’s commitment to making
on-demand travel more attractive to Virginians,
they are willing to take the lead for promoting
and funding these enhancements. DOAV will
develop an aggressive marketing campaign
highlighting the business utility of GA airports.
. Service providers such as car rental
agencies and telecommunication service pro-
viders also could benefit from reaching addi-
tional customers. DOAV will work with those
service providers to develop a mutually beneficial business case for these specialty offerings.

TEST BED ACTIVITIES

Several other technologies that will support NextGen are not yet mature enough for widespread imple-
mentation but will benefit from testing in an operational environment. The fleet of ADS-B equipped
aircraft and the unusually well-equipped airports in Virginia provide just such an advanced operational
environment. Listed below are examples of innovative communication, procedure, and equipment tech-
nologies that would benefit from a Virginia NextGen test bed. Where these activities support specific
NextGen roadmap objectives presented in Appendix 3, blue diamonds (4) can be found on the roadmap.
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- Digital Data Communications
(Data Comm)

The likelihood of a miscommunication
between people is much greater than the
likelihood that data will be lost or cor-
rupted as it is sent from one computer to
another. Though third world countries
still use switchboard operators to route
and manage phone calls, modern nations
use automated switching. It would be dif-
ficult to argue that the telephone system
performance is superior with humans
and switchboards. The time has come
and the technologies exist for airspace
management to exploit the reliability and
efficiency of computer-to-computer com-
munications.

» Asthe ease of access, efficiency and affordability of Virginia GA increases, more Virginians will view
GA as a viable travel choice. Safety and Reliability will also be drivers in increasing acceptance of
on-demand air travel. Data Comm will increase efficiency, improve communications, and enhance
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overall operational safety. Virginia operators
should work with the FAA to evaluate candidate
Data Comm architectures to advance the imple-
mentation of an effective and efficient system.

. The FAA is committed to making the
transition to digital communications as reflected
in their 2010 NextGen Implementation Plan'®. Tt
is viewed as a means of offsetting the increased
controller workload that would be generated by
the expected increase in traffic. It is listed as one
of their six Transformational Programs. They
seek to evaluate VDL Mode 2 as a means of com-
municating between flight crew and ATC. Their
vision is to integrate digital communications with
an aircraft’s FMS, but most GA aircraft do not
have an FMS, so a GA Data Comm strategy is
needed if the full potential of digital communica-
tions is to be realized. Also documented in their

NextGen Implementation Plan'® the FAA has also set goals for improving weather observations and
improving forecasts. A reliable and efficient Data Comm system is an essential ingredient in those

pursuits.

VIRGINIA’S FLIGHT TO 2025
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- Remotely Staffed NextGen Tower for GA

ADS-B position reporting and modern networking (SWIM)
make it possible to manage untowered airports and terminal
airspaces as though they were towered airports assuming ADS-B
coverage extends to the ground at those airports. This would
enable increased IMC productivity where demand supports that

The NWS sees value in gathering atmospheric data from the low altitudes in which most GA aircraft
operate. An efficient digital communications path could be used to automatically transmit data from
GA aircraft to the NWS via the SWIM (System-Wide Information Management).

For data to be transmitted to the NWS, it must first be gathered on the aircraft. Currently, weather
sensing systems are available for commercial carriers but not for GA aircraft. Commercial carriers
who gather data are given access to superior weather nowcasts and forecasts. If a sensor system de-
velopment company were to develop a similar system that would be attractive to the GA community,
their potential market would be substantially larger.

enhancement.

This technology provides the FAA with many benefits.
They can dynamically assign terminal airspaces — combin-
ing several low-volume airports under one controller. The

improved access that Remotely Staffed NextGen Towers

would provide to GA operators will be a powerful motiva-

tor for them to invest in ADS-B radios. That would facilitate NextGen implementation. As the FAA
moves toward delegated separation’ '°, or self-separation procedures’, the Virginia test bed provides

Night Image
Before (above) and after (below)

excellent technology maturation opportunities.

- Single Pilot Safety through Low-Cost Enhanced Vision

Most GA aircraft are flown with a single pilot where technology
could assist in workload management and improve the safety envi-
ronment for single pilot operations. Serious aviation safety initia-
tives should focus on reducing pilot workload and increasing the
safety environment of single pilot operations in GA aircraft. Acci-
dents fall into a variety of categories, but most common among them
involve poor visibility. A technology called Enhanced Vision has
been developed by NASA!" and is nearly ready to be demonstrated
in actual operations. It uses a common, visible-light camera and is
aimed at the cost-conscious GA community. Images are processed
in real time to help the pilot see through darkness and haze. Hazards
and runways are also enhanced.

* NASA is always eager to transfer its technologies to the private
sector and should be willing to support this technology demonstra-



tion. Successful technology transfers motivate engineers and researchers, demonstrate relevance to
their stakeholders, and may generate technology-licensing royalties.

» Itis in the vision statement of the Virginia DOAV to continually strive to improve aviation safety and
to be a leader among states. Being a champion of any GA safety initiative, be it enhanced vision,
synthetic vision, electronic flight bag, vehicle health monitoring, intelligent autopilot, or emergency
recovery system would provide the opportunity to advance toward the goal of a much safer operating
environment for all aviation.

* Naturally, the operators have the most to gain from
safety enhancements and should be willing to sup-
port data gathering during normal operations.

- Wake Encounter Mitigation Research

*  The WEMR Project will evaluate airborne, ADS-B-
based wake separation concepts with the objective
of augmenting safety and fuel/time savings for Part
135/91 operators. Fifty-one percent of the opera-
tions at Washington Dulles International (IAD) are
GA, so large productivity and safety gains are possible.

*  The Research Project will:

* Develop Wake Encounter Hazard metric - define a “dangerous” encounter and related spacing
metrics.

» Integrate metric into detection, calculation, and display systems and procedures.
» Estimate potential productivity and safety gains.
*  Conduct flight testing in 2014-15.

» Target partners: VSATS, FAA ATO-P, NASA, WakeNetUS, ADS-B transponder manufacturer(s),
wake physics CFD providers.

RESEARCH

Many other ideas are so new that they are not even ready to be evaluated in an operational environment.
These are the technologies that will enable the later stages of NextGen and the airspace beyond NextGen.
Some of these are at the prototype stage of development and, while prototyping an aircraft technology
takes only one vehicle, prototyping an airspace management technology requires a participating, equipped
fleet of vehicles. Some of the technologies to carry American aviation beyond NextGen are modeling and
testing and forecasting methods. A Virginia equipped as a NextGen test bed will provide the opportunity
to gather valuable data to baseline the existing and to quantify the effects of changes. As travel habits
change, new areas of research will become apparent. A few possible research areas are sketched below.

VIRGINIA’S FLIGHT TO 2025
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Where these activities support specific NextGen roadmap objectives presented in Appendix 3, blue tri-
angles (A ) can be found on the roadmap.

- UAS in the NAS

UASs provide a tremendous opportunity to
improve the safety and efficiency of con-
ventional aviation operations and to make
possible many other missions. This opportu-
nity is too great to ignore. Unoccupied and
even occupied yet autonomously operated
land vehicles are showing that even the strict
navigation and the heavy sense-and-avoid
workload required to stay within a lane, oper-
ate within current traffic laws, and respond

to other traffic is possible in both urban and
interstate environments'> '3, Military opera-
tions are showing the possibilities in aviation.
Domestic pressures now exist to allow the
use of these vehicles for security monitoring, infrastructure inspection, and environmental remote sens-
ing. In the future, these vehicles may be used to move cargo, provide communication network services,
and monitor developing weather systems. To meet these needs, however, sense-and-avoid technologies
must be refined and operational procedures must be developed and validated for safety. Once developed,
these technologies will augment safety in piloted operations. DOAV is eager to support that research and
development. The aircraft-to-aircraft digital communications made possible by ADS-B and a predomi-
nantly equipped GA fleet will support the development and evaluation of the essential sense-and-avoid
algorithms.

*  NASA is formulating a UAS research project, NASA Langley’s Crew Systems and Aviation Opera-
tions Branch has developed procedures for distributed air traffic management, and Langley’s Re-
search Services Directorate has developed a surrogate UAS using a remotely-flown SR-22 with a
safety pilot in the cockpit. New procedures could be tested in simulated mixed-fleet operations at
IAD and at rural uncontrolled airports in Virginia using these assets.

* The FAA has listed in its 2010 NextGen Implementation Plan'® that it will develop a UAS 4-dimen-
sional ATM research plan between 2011 and 2015 and that it will conduct demonstrations of the
integrated enabling UAS technologies including ADS-B/4-dimensional FMS and ADS-B/NAS Voice
Switch in the same time period. A GA fleet largely equipped with ADS-B radios would also be very
useful for meeting those objectives.

* As the potential of UASs is contemplated, it quickly becomes apparent that their economic develop-
ment potential extends well beyond transportation. Virginia will benefit from their usefulness in per-
forming remote monitoring, security patrolling, and wind energy harvesting'®. Being national leaders
in addressing the challenges of integrating UAS operations into the NAS will position Virginia to
have the greatest benefits.



- Dynamic SUAs

Obviously, the shortest distance between an origin and a destination is a straight line. Unfortunately, for
many GA trips, taken at low altitudes, blocks of Special Use Airspace are often in the way. Many, if not
most of these SUAs are designated Restricted Airspace and, as such, may not be used for large blocks

of time, sometimes daily, without receiving permission in advance. These SUAs are restricted whether
they are in use on a particular day or not. Optimally, these areas would dynamically become restricted
only when they are actually in use. During all other times, it would be obvious to the pilot or flight crew
that the airspace was available for their use. No permission would need to be requested before entering.
In essence, they would become Prohibited Airspace when in use and would become normal Class A-G
Airspace, otherwise. Research into this improvement requires that alliances be built, procedures and in-
formation pathways be developed, economic and environmental benefits be estimated, and data-gathering
flights be flown. If the Data Comm advances from its Test bed stage of maturity (described above), it will
meet the “information pathway” need for this capability.

*  Multiple NASA projects are seeking means to reduce aviation’s environmental impact, including the
Concepts and Technology Development (CTD) project within the Airspace Systems Program, the En-
vironmentally Responsible Aviation (ERA) project under the Integrated Systems Research Program,
and the Subsonic Fixed Wing (SFW) project under the Fundamental Aeronautics Program. This
improvement supports that objective.

*  The FAA has the ongoing goal of moving aircraft through the airspace more efficiently and with
fewer interventions. In addition, its Continuous Low Energy Emissions and Noise (CLEEN) initia-
tive has the specific objective of exploring advanced approaches for en route operations that reduce
emissions and of quantifying the potential environmental benefits.

* Air service providers stand to gain the most from more direct routing. They can use less fuel and
provide customers with quicker travel. In so doing, they could even increase the average number of
revenue flights their aircraft can be used for in a given day. It is reasonable to expect that these pro-
viders would be willing to support the necessary research by gathering useful data during their normal
operations.

- Equivalent Visual Operations at GA Airports

Throughput at untowered GA airports suffers during IMC as remote controllers allow only one aircraft at
a time access to the taxiways, runways, and terminal airspace. Because radar coverage at those airports
does not extend to the ground and remotely located controllers cannot visually monitor surface move-
ments, the time separation between operations can increase by an order of magnitude. Often, this is not a
problem, but in some situations, such as in a college town during a major sporting event or graduation, the
demand for access to the airport can swell. The air traffic controller workload needed to maintain a high
level of safety increases, passengers suffer long inconveniences, and operators burn excessive fuel and
generate unnecessary emissions. As mentioned above, as a Test bed technology, Staffed NextGen Towers
provide the possibility of mitigating the productivity impacts of IMC at GA airports by making it practical
for controllers to remotely monitor even the ground movements at airports if all participating aircraft are
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equipped with ADS-B radios. However, if all participating aircraft are equipped with ADS-B In radios
and displays, they can theoretically manage their own spacing as would be done in visual conditions. A
procedure for doing this was demonstrated by NASA in 2005® but has never been tested more widely or
over an extended period of time. Of course, such research will only be possible if the participating GA

- Traffic Demand Model Calibration

fleet is predominantly equipped with ADS-B In
radios. The possibility of conducting operations
with mixed levels of equipage generates signifi-
cant challenges that need to be resolved when
developing new procedures for this capability.

Enhanced vision systems, like the one described
above as a possible test bed technology develop-
ment project, augment this capability by enabling
pilots and flight crews to visually acquire hazards
and runways much sooner in IMC than is possible
with the naked eye.

0 The NASA Safety Program and the Airspace
Systems Program may benefit from this research.
Because of its potential to reduce loiter times, it
also supports the Integrated Systems Research
Program.

The ability to accurately estimate the future demand for air travel is critical to infrastructure planners and
to those considering investing in a service-providing business. NASA and Virginia Tech have developed
a mode choice transportation demand model® that has been used to analyze automobile, scheduled air,
and on-demand air taxi. The model has been calibrated with FAA data for scheduled airlines as a mode

choice. On-demand air taxi numbers
generated as part of the SATS program
indicated a substantial demand for
Virginia localities. NextGen technolo-
gies and capabilities, however, hold
additional potential for making signifi-
cant changes in air transportation. An
environment rich in NextGen technolo-
gies such as ADS-B, RNAV/RNP proce-
dures, remotely-staffed towers, reduced
sensitivity to IMC, and streamlined
transfers between GA and scheduled
carriers at hub airports could change
the way GA is used. Further calibra-
tion of the model for air taxi would aid
in the development and expansion of
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an on-demand air taxi system by identifying demand (by price point) for that service by city or county.
Transportation mode choice in the modeling is not restricted to air and auto, but includes options such as
high-speed rail or premium bus service. Further validation of the model could result in a transportation
planning tool capable of examining all transportation modes to develop the mix and location to best serve
the traveling public’s needs.

*  Though these models were used to inform JPDO designers what the future air traffic management
system would need to accommodate, they will now be needed by the FAA to plan for the impact of
NextGen on the nations aviation infrastructure.

*  Accurate modeling will also support the development of business cases for prospective and expanding
on-demand travel service providers.

OPPORTUNITIES TO
LEVERAGE RESOURCES

The Virginia DOAYV is committed to continuously improving their air transportation system for the benefit
of all Virginians and will pursue this vision as aggressively as resources allow. Many others will benefit
from this future, as well. The envisioned future state is beneficial to the Commonwealth because it will
enhance the economic opportunity, safety, and quality of life for Virginians and will continue Virginia’s
tradition of being an aviation
leader among states. It will also
directly support the published
goals of the FAA, NASA, the
NWS as well as the implicit
goals of many private sector
interests — to increase their prof-
itability. The opportunity exists
to realize this vision, sooner, for
the benefit of many and with a
reduced investment from each.

Much like the “Green Aviation”
public/private partnership Sena-
tor Warner supported in a recent
interview'®, a partnership in
advancing NextGen would simi-
larly benefit many stakeholders.
“I think it’s a great opportu-
nity for Virginia,” Warner said.
Listed below are examples of partnerships with various stakeholders that will be pursued to accelerate the
realization of this vision. Each organization has much to gain from a widespread implementation of Next-
Gen technologies in Virginia and the benefits to GA operators that it can demonstrate.

VIRGINIA’S FLIGHT TO 2025 | 17



18

The FAA is responsible for the timely implementation of NextGen while maintaining its extraordi-
nary record of safety. A significant element of that implementation is outreach and education to the
aviation community. To date, as described above, the FAA has been challenged in motivating the GA
community to invest in the ADS-B technology that the FAA needs to be able to move its surveillance
task from the current centralized, ground-based infrastructure to a distributed, aircraft-based infra-
structure. This program will provide that motivation by demonstrating multiple benefits of equipping.
The specific stages of outreach support that this program offers the FAA are outlined in the next sec-
tion of this document.

The specific capabilities that the FAA can bring to an alliance whose goal is to achieve this vision in
Virginia include ADS-B certification for specific aircraft and avionics and airspace redesign, vali-
dation, and implementation. If sufficient outreach benefits can be articulated, the FAA may even
sponsor limited ADS-B avionics equipage of Virginia aircraft and data collection equipage at Virginia
airports. As beneficial uses for the ADS-B communication path are identified, the FAA could provide
an interface to ITT for message management programming. In support of the goal to make weather
available from all airports via the web, the FAA would be a strong advocate for reducing the obstacles
to getting airport weather into NADIN and may support limited installations of RVR sensors at GA
airports in Virginia. Finally, the FAA may also see sufficient benefit to also add the resources neces-
sary to assure the successful management of the design and implementation program.

NASA also has much to gain by the successful implementation of NextGen. NASA is committed to
maximizing the relevancy of its research and to transferring technologies that improve the quality of
life of Americans. A partnership will provide another opportunity for collaboration among NASA
researchers and the broader research community and will facilitate this technology transfer. Since
NASA developed many of the NextGen technologies, a collaboration would accelerate their imple-
mentation and showcase their contribution to safety and increased productivity. Such a concentrated
NextGen environment would also provide an exceptional test bed for the development of the new
technologies that will be necessary to take American aviation beyond even the vision of NextGen.

Specific expertise that NASA could bring to an alliance include distributed air-ground traffic man-
agement, human-in-the-loop simulation, human-factors research, flight test expertise, transportation
demand modeling, sensor development, vehicle automation, vehicle health monitoring, conflict detec-
tion and resolution, Data Comm, crew systems interface, systems analysis, safety analysis, and project
management. Langley’s atmospheric scientists could bring expertise in satellite data and advanced
sensors to detect weather conditions hazardous to aviation.

The National Weather Service is responsible for providing high quality weather data and forecasts
to the NextGen 4D Weather Cube. Using aircraft as a network of weather sensors has long been
realized to be a way of gather more real-time data than is practical with ground-based systems. To a
limited extent, this is being done using scheduled carriers, but very little data is being gathered at low
altitudes and over rural regions. This is where GA aircraft fly and this atmospheric boundary layer
data would greatly enhance their forecasts.

Specific expertise that NWS could bring to an alliance includes weather sensing strategies, airborne
weather sensing equipment, forecast tool development, and local forecast products for rural areas.



Clearly, Avionics Manufacturers have much to gain
from a successful implementation of NextGen par-
ticularly applied to GA. Participating ADS-B manu-
facturers could establish market leadership in the GA
community which represents >90% of the market for
ADS-B radios. Participating companies will receive
early product feedback that will enable rapid pro-
totyping. They also will generate brand familiarity
through demonstration sponsorship and the reporting
of program success.

Specific contributions that Avionics Manufactur-

ers could provide to an alliance include discounted

ADS-B In/Out systems, ADS-B application-development support and integration support, and system
certification expertise.

ITT stands to grow its business as the usefulness of the 2-way digital data communications capability
of ADS-B radios grows. As operators seek to access the information available in SWIM, GA owners
will resist solutions that require installing additional equipment in their aircraft and will seek ways to
capitalize on their investment in ADS-B. ITT is in a position to be the interface of choice between
ADS-B and SWIM and ultimately, the internet. This could result in new service offerings and a de-
mand for additional ground radios.

The specific expertise that ITT could bring to an alliance includes support in separating and appropri-
ately routing ADS-B surveillance messages and messages intended for other recipients and in coordi-
nate additional ground station placement in Virginia with the Virginia DOAV.

Several Universities in Virginia have substantial expertise in research that will contribute to the success-
ful implementation of NextGen. For example, Virginia Tech, University of Virginia, and Old Dominion
University all have Aerospace Engineering degree programs, with faculty and students conducting re-
search that affects the design of future aircraft. Partnerships with faculty at these universities will signifi-
cantly impact the future success of NextGen, while also directly contributing to the education and training
of future engineers who will soon be joining the aerospace workforce.

VIRGINIA’S FLIGHT TO 2025
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NextGen
OUTREACH

Implementing NextGen is as much
a cultural challenge as it is a techni-
cal challenge. Currently, the FAA
has a Director of NextGen Outreach
who is responsible for communicat-
ing the advantages of investments
in NextGen. As benefits are identi-
fied and quantified in the Virginia
program, they shall be shared with
that FAA office for inclusion in
their outreach message. In addi-
tion, the participants in the Virginia
program will seek opportunities to
discuss the goals and outcomes of the program at meetings of those in the aviation communities in the
nation. That outreach will be conducted in three phases organized by the level of maturity of the projects.
Those phases are as follows.

- Phase I — as soon as the Partnership is established
*  Conference papers describing the program and the plan
*  NASAO leadership

* Explain to the R&D community the opportunity Virginia will become as a technology test bed
and build excitement around developing new ADS-B applications.

e Meet with AOPA, NBAA, VABA, JPDO NextGen Institute
* Build into FAA NextGen outreach videos
- Phase II — 2-5 years after Partnership is established
» Share early in-progress results at conferences
» Seek additional partnering opportunities
» Continue progress reporting to aviation organizations and provide articles for their publications.
- Phase III — 5-7 years after Partnership is established
* Analyze metrics and define technology-generated improvements
*  Publish in technical journals for legitimacy
* Present at technical conferences
*  Present to Congressional Committees responsible for NexGen
*  Build into FAA and JPDO outreach

* Present to aviation organizations



SUMMARY

NextGen is essential to the meet the increased demand for air transportation and continued prosperity of
Virginians and, in fact, of all Americans. For the first time in modern history, a generation is facing the
possibility of enjoying less mobility and access to products, markets, and essential services than its pre-
ceding generation. Virginia has a long legacy of leading the nation and wants to, once again, lead the na-
tion into the future. It recognizes the potential that the air transportation made possible by NextGen will
improve aviation safety and enhance the quality of life for Virginians. That potential has been developed
into an exciting vision which elevates the usefulness of GA as a primary element of transportation.

Achieving that vision quickly will also serve federal and state governments, aviation service providers,
and avionics manufacturers. Virginia is eager to work with partners to expedite the early implementation
of NextGen technologies in the Commonwealth, create a NextGen test bed for the FAA and industry and
create the Virginia Aviation/Aerospace Research Consortium to conduct research for emerging technolo-
gies in Aviation/Aerospace.

VIRGINIA’S FLIGHT TO 2025
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ABREVIATIONS

ADS-B
ADS-R
AOPA
ATC
AWOS
CLEEN
Data Comm
DOAV
FAA
FMS
FOC
GA
GPS
IMC
IS-BAO
ISO
ITT
JPDO
LAAS
LP
LPV
MDA
MIT
MOA
NADIN
NAS
NASA
NASAO
NBAA
NextGen
NIA
NWS
RNAV
RVR
RNP
SBAS
SUA
SWIM
UAS
VABA
VDL
VHF
VMC
WAAS
WEMR

Automatic-Dependent Surveillance-Broadcast
Automatic-Dependent Surveillance-Rebroadcast
Aircraft Owners and Pilots Association

Air Traffic Control

Automated Weather Observation System
Continuous Low Energy Emissions and Noise
Digital Data Communications

The Virginia Department of Aviation

Federal Aviation Administration

Flight Management System

Flight Operations Center

General Aviation

Global Positioning System

Instrument Meteorological Conditions
International Standard for Business Aircraft Operations
International Standards Organization
International Telephone and Telegraph Corporation
Joint Planning and Development Office

Local Area Augmentation System

Lateral Precision

Lateral Precision, Vertical guidance

Minimum Decision Altitude

Massachusetts Institute of Technology

Military Operations Area

National Airspace Data Interchange Network
National Airspace System

National Aeronautics and Space Administration
National Association of State Aviation Officials
National Business Aviation Association

Next Generation Air Transportation System
National Institute of Aerospace

National Weather Service

Area Navigation

Runway Visual Range

Required Navigation Performance
Satellite-Based Augmentation Systems

Special Use Airspace

System-Wide Information Management
Unoccupied Aerial System or Unmanned Aircraft System
Virginia Aviation Business Association

VHF Digital Link

Very High Frequency

Visual Meteorological Conditions

Wide Area Augmentation System

Wake Encounter Mitigation Research
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Appendix 1

Project Team and Contact Information

NAME ORG PHONE EMAIL

Randall Burdette DOAV (804) 236-3625 Randall.Burdette@doav.virginia.gov
Fred Brooks NIA (757) 403-5355 Fred.Brooks@NIAnet.org

Vicki Crisp NASA (757) 864-3396 Vicki.K.Crisp@NASA.gov

Guy T. Kemmerly DOAV (757) 753-6746 GKemmerly@doav.virginia.gov
Keith McCrea DOAV (804) 236-3630 keith.mccrea@doav.virginia.gov
Gregory Campbell VAOC (540) 234-8304 gcampbel@cfw.com

Thomas Mickel = VABA (804) 271-7793 mmickel@dominionaviation.com
Bruce Holmes NGAS (202) 670-0747 Bruce@nextAERO.com

James Meer AIC (240) 432-6612 microflight@att.net

Randall Burdette
MBA from Lindenwood University

2010-2011 Chairman of the NASAO Board of Directors

Director of the Virginia Department of Aviation responsible for 1) Cultivating
an advanced, aviation system that is safe, secure and provides for economic
development; 2) Promoting aviation awareness and education and; 3) Providing
flight services for the Commonwealth Leadership and State Agencies. His vision
for the agency is to become the standard for excellence amongst State Aviation
Agencies and make the Virginia aviation system the model air transportation
system providing Virginia communities economic development opportunities and convenient access to
the National air transportation system. Appointed Director on August 11, 2004. Responsible for provid-
ing timely information to the Governor, Secretary of Transportation, the Virginia Aviation Board and the
citizens of Virginia on all maters related to aviation. Serves as the state and federal legislative liaison for
the agency. Works in coordination with the Administration, Federal and State legislators, airport sponsors
and local jurisdictions on numerous aviation issues including government affairs, airport capital improve-
ments, aviation policy and air service development. Participates with the FAA and JPDO in the design
and implementation of the Next Generation aviation system to meet our nation’s future aviation demand.

Fred Brooks
U.S. Naval Officer - retired

.
e
L Positions include aircraft carrier jet pilot, corporate pilot, lead systems engineer
for the NASA Advanced General Aviation Transport Experiments (AGATE)
project, chief engineer for the Small Aircraft Transportation System (SATS)
Projects, GA aircraft manufacturer airworthiness acceptance test pilot, and
currently the Director of FAA Programs at the National Institute of Aerospace
(NIA). An active, aggressive aviation enthusiast with a wide spectrum of aero-
space experience.




Vicki Crisp
BS, Mathematics and Computer Science, CNU

Positions include Systems Analysts, NASA’s Technical Advisor on the FAA
Research, Engineering and Development Advisory Committee, NASA’s Scientific
Advisor to the JPDO Environmental Working Group, Deputy Program Manager
for the Fundamental Aeronautics Program, and currently serving as the Director
of Aeronautics Research at NASA Langley Research Center. Experience includes
helping to establish a vision for US leadership in Aeronautics as a key contributor
to the National Plan for Aeronautics R&D sponsored by the National Science &
Technology Council Aeronautics Science & Technology Subcommittee, Strategic
and technical leadership of NASA aeronautics R&D programs and projects, and
leadership of research that supports innovations in aircraft performance and environmental impact, Next-
Gen, and human and robotic space exploration. Specialties are systems analysis, organizational and team
dynamics, strategic planning, and program/project management.

Guy Kemmerly

BS, Aerospace Engineering from Virginia Tech
MS, Flight Sciences from GWU

Positions include NASA Langley Project Manager, Research Branch Head, act-
ing Deputy Director of Aeronautics Research at NASA Langley, and currently
detailed to the Virginia Department of Aviation working to revolutionize Virgin-
ia’s aviation community. Conducted subsonic aecrodynamic research for fifteen
years on military configurations and on a new Supersonic Civil Transport and
developed a new technique for better modeling how airplanes fly when close

to the ground. For seven years following that work he supervised branches of
researchers in developing new test techniques and other research support tools. He then became the Man-
ager of NASA’s SATS (Small Aircraft Transportation System) Project and of NASA’s Airportal Project,
both aimed at moving American’s and products more efficiently.

Keith McCrea
BS Florida State University

DOAYV Manager, Air Service and Policy
Executive Director, Virginia SATSLab, Inc.
Manages agency NextGen cooperative initiatives
Serves as agency legislative liaison to the General Assembly
Manages agency legislative, regulatory, and intergovernmental programs
Manages statewide commercial air service/cargo monitoring & research
Manages economic development initiatives pertaining to aviation
Serves on the VA State emergency/disaster response team
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Gregory Campbell
A graduate of Bridgewater College.

Executive Director of Shenandoah Valley Regional Airport.

Has been involved in approximately $25 million in capital improvements, which has
expanded or rehabilitated most every area of the Airport. He was also responsible for
the creation of the Airport’s Marketing and Air Service Development Program which
led to their departure from a subsidized commercial Airport to a self-sustaining level
prior to September 2001.

President of the Virginia Airport Operators Council which is the organization represent-
ing Virginia’s airports.

A certified member of the American Association of Airport Executives.

A board member for the Shenandoah Valley Partnership, Blue Ridge Community College Foundation and the
Harrisonburg Rockingham Chamber of Commerce.

Past President of the Greater Augusta Chamber of Commerce.

26

Thomas “Mike” Mickel, Jr.

BS from Virginia Commonwealth University
President and CEO, Dominion Aviation

Mike founded Dominion Aviation in 1983 as an aircraft management and charter com-
pany. Today, Dominion Aviation is a full service Fixed Base Operation located at the
Chesterfield County Airport and operates a diverse fleet of business jets and turboprops.
Mike, a 30 year veteran of corporate aviation, is an experienced pilot with over 9,000 hours of flight time, is
Airline Transport rated and certified to fly numerous corporate jets and helicopters. Mike served as President of
the Virginia Aviation Business Association from 2006 through 2010, and is currently on the association’s Board
of Directors.

Bruce Holmes

DE from University of Kansas

CEO and Chief Strategist of NextGen AeroSciences, LLC (www.nextaero.com)

Principal in Holmes Consulting LLC, supporting a variety of industry, government and
university clients in strategy, technology, aviation systems development, and partner-
ships.

Senior Advisor for FOCUS, LLC - Investment Bankers, in their Government-Aero-
space-Defense Group, and for The Chicago Corporation, a Midwest investment bank-
ing firm.

Former Chief Strategist for DayJet Corporation, supporting the launch of the industry’s
first per-seat, on-demand air carrier business model.

Retired from public service of 33 years with the National Aeronautics and Space Administration (NASA) as a
member of the federal Senior Executive Service; his last position was Chief Strategy Officer at Langley Research
Center. He led the creation of the NASA AGATE (Advanced General Aviation Transport Experiments) public-
private partnership and the SATS (Small Aircraft Transportation System) Project.



http:www.nextaero.com

James Meer
BA from Boston University
JD from University of Denver

Executive Director of the Airborne Internet Consortium — The Airborne Internet
Consortium’s purpose is to accelerate the rate of absorption of internet technolo-
gies into aviation and to provide the necessary research, certification, policy,
regulation, advocacy, influence and guidance to achieve this acceleration.

Principal, Microflight - Microflight facilitates use of commercial computer
technology in aviation and how this technology will impact air traffic control,
flight deck avionics, cabin entertainment infrastructure, certifying authorities, and
government policy. Predicting the impact of commercial computer and communication technologies that
will evolve is critical to understanding the ramifications for the aviation industry both in leveraging cost-
effective technology and in delivering features customers, pilots and certification authorities will expect.
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Appendix 2

Virginia Opportunities Timeline

The Aviation Vision described herein is obtainable by capitalizing on Virginia’s rich pool of
aviation and aerospace resources. Key personnel resources, academic institutions, governmental
research organizations and a significant inventory of aviation and aerospace businesses in the
Commonwealth are all resources that make Virginia so competitive in our industry. DOAV will
implement many of these improvements and will advocate for the implementation of the others.

DOAYV has already started to implement plans to upgrade the ADS-B systems in its aircraft;
improve weather reporting and implement RNAV/RNP procedures at its GA airports, making
many of its GA terminal facilities more business-friendly; gather quantitative data on flight
operations at select GA airports, develop the ground infrastructure necessary to support Data
Comm capabilities as they are fielded; and implement an aggressive marketing campaign aimed
at increasing the utilization of GA for travel. We will also work with the FAA to implement
Staffed NextGen Towers as that technology matures. DOAV will work to develop National
collaborators and partners to advance our vision. At the same time, DOAV will continue
developing our aviation system toward our vision with partners within the Commonwealth.

The symbols on the schedule, below, indicate their alignment with the elements of the
implementation strategy described in the body of this document. They also show the alignment
with symbols on the roadmaps in Appendix 3.

CY 1|.|u 1¥ ‘:-llls 'ml‘::' & ‘:ul'm FilkFF: 'ﬂl'u 5
Weather reporting and ——
connectivity to NADIN
RMAN/RNP approaches to
every runway end

Obstruction Removal

Approach Enhancements

Air Taxi promaotion | Ll
Phase 2 & 3 ADS-B service

volume expansions

GA Airport Enhancements | |

NextGen outreach | L1 1
Early Implementation *
-ADS-B: Assess GA utility
-Enhanced weather
reporting

Test Bed &

-Data Comm

-Remaotely-staffed NextGen
Towers

[ —
-Enhanced Vision
-Wake Encounter Mitigation | | | |
Research A

Virginia Initiatives

-UASs in the NAS
=Dynamic SUAs
-Equivalent Wisual
Operations

-Traffic Demand Modeling

Partnering Opportunities




Appendix 3

FAA Technology Roadmaps

NextGen GA Roadmap
L ey Jl 20000 2010}l 2011 fl 2012 ) 2013 ]| 20140 2015 ]l 2016 | 2017 ]| 2018 § 2019 §| 2020 | 2021 §| 2022 ] 2023 | 2024 [| 2025]

| Oﬁrlﬂﬁnll imprﬁvoménu *

* WMLh&nmnmmm 102138
Lo Yidblliey Surtinoe Operailuns 07202

Low Visibiliny/C eiling Approsch Operlivns 107117
Lew Visibilliy/Celling Londing Operatlonss L7118

L Wimibilaty-Celling Tokoeud! Operniboes 107115
_—_———————
Lo Venbltw 'Creflng (eparture Operalions 107116

e
[[EATRA)

Impined Ransgemen! of Almpece fa Special Lse 138212
—————
Ean-lenmmd KAK Information 108305
E—
6 Remesiety Staftel Tower Services 109452

Enabling Activities
~ TIS-B to provide Aviation Situational Awareness
#» FIS-B to provide Weather & NAS Situational Awareness
» NAS Status via Digital NOTAM's
~ Improved Weather Information and Sharing
XM Weather

VIRGINIA’S FLIGHT TO 2025
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NextGen GA Roadmap - detailed
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2010 NextGen Avionics Roadmap — Reference 1 (Some NextGen Ols have been
updated since the printing of this roadmap.)
Near-term Mid-term: 2012-2018 Far-term: 2019+

———— — — — — — — p— — — I\:I.?I'fl'l":fll H.'—f?-'-?..rd{ l‘

SAFE-001 Enhanced Low Altitude

* Operations I
-3010 Reduced Controlled Flight into
Terraln = Level 1 I
{ SAFE-002 Weather Avoldance
NP FIS-B NIP  On-Demand NAS Informaticn (C-ATM) l
A — A N s 2 Seaaa  (Eeaaaa (e $SSeeeee e e E— T — T— N
'_ ——— e —— e m—m— o e——— e (oM ade Hazards 9
LSAFE-003 Obstacle Avoidance
I @m-mu feduced Controlled Flight into I
Terrain - Level 1
SAFE-DD4 Airborne Callision Avoidance |
SAFE-005 Surface Collision Avoidance
| NP TI5-B @m-u:sz Ground-based and On-board Runway I
Incursion Alerting

I NIP Provide Full Surface Situation Information (FT) I
SAFE-006 Airspace Avoidance l

NIP FIS-B (TFRs) NIP On-Demand MAS Information (C-ATM)
I MIP Improved tdanagement of Airspace for Special Use I

*0 SAFE-007 Wake Avoidance & Mitigation:
I Combination Air and Ground I
Q SAFE-008  Wake Avoidance & Mitigation:

I Aircraft Based l

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
L

* Though in the 2010 Avionics Roadmap, 01-3010 is not in the FY13 JPDO
Integrated Work Plan.

* Though in the 2010 Avionics Roadmap, 0I-0332 is not in the FY13 JPDO
Integrated Work Plan. Citing OI-0383 and OI-0384 is more appropriate.




Near-term

I WIS IS TS EEEEEE T DS SIS " —
| *PRP-OOl Reduce Lateral Track Spacing

CDA

=
b1

o
=
=

,___
|
I
|
I
I
|
I
|

Mid-term: 2012-2018

Using RNP
|-0348 Reduced Separation = High
Density Terminal, Less Than 3 Miles
PBN RNP-2 Routes
PBN RNP-1 or Lower SIDs/STARs where
beneficial

PRP-002 Integrated Arrival/Departure
Airspace Management

01-3011 Enhanced Arrival/Departure
Routing and Access

NIP Hi Density: Integrated Arrivalf
Departure Alrspace Management

PBM Enhanced automation incorporating
alrcraft navigation capabilities

PBM RNAY SIDs/STARs at many of the
top 100 airports

PRP-003 Closed Loop Lateral Offsets
for Time of Arrival Control

NIp Hi Density: Time Based Metering
with RNAV/RNP

Nip 3D PAM Demonstration at DFW

PBN Airspace redesign and procedures
for RNAY and RNP with 3D, COA,
and time of arrival control

PRP-004 Optimized Descent Profiles (FMS Only)
01-0330 Time-Based and Meterad Routes with 010330 Time-Based and Metered Routes with CDA

NIP Tallored Arrivals

Flex: Use Optimizad Descent Profiles  PBMN Alrspace redesign and procedures for

RMAY and RNP with 3D, CDA, and time

Concepts for RNAY and RNP with 3D, of arrival contiol
constant descent arrivals [CDAY, ard
time of arrival conkrel

PRP-005 3D RNP Arrival and Departure
Operations

PEN Alrspace redasign and procedures
for ANAY and RNP with 3D, CDA,

and tima of arrival control

VIRGINIA’S FLIGHT TO 2025

Far-term: 2019+
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Near-term Mid-term: 2012-2018 Far-term: 2019+
e == = = = [mprove Traffic Management with Limited 5

NT-001 Oceanic Airspace; Flexible Entry NT-002 Overhead Flow; Flexible Entry Timing Trajecto ry
I Timing *NT-003 Initial Surface Traffic Management I
01-0304 Improved Collaborative Geeanle 01-0320 Surface Management — Level 1
Routing NIP Prowide Full Surface Situation Information
NIP Flexible Entry Times for Qceanic
Tracks

NT-004 Terminal Airspace; Flexible Entry

I

s ——— ?:f||n|¢|-u-r- Traffi I‘-."I.-|r!.¢||;|--|1n-=!lf with RTA
I NT-005 Route Clearance with RTA
NP TéM using RNAVE&RNP Route Assignments
I NT-006 Route Clearance with RTA and
Downlink of Expected Trajectory

I NT-007 Trajectory Clearance with RTA and

* Downlink of Expected Trajectory
I 001-0357 Trajectory Basad kMgmt - Lavel 1 Route/Trajectory Digital Exchange

" S e el

0l-0358 Trajectory Based kgmt = Lavel 2 Trajectory Based Decision Support
01-0360 Trajectory Based Mgmt - Lavel 3 Automation-Assisted Trajectory Negotiation
|-0369 Trajectory Based Memt = Level 4 Automated Negotiation/Separation Mgmt

SN NS TN I I I SIS ST T S B S S S S
e — — - |Mprove Traffic Management with Full 4DT g
I NT-008 Airborne Lateral/Vertical/Time Clearance

* NT-009 Taxi Lateral/Time Clearance l
I GOI-0357 Tralectory Based Mgmt = Level 1 Route/Trajectory Digital Exchange

Q10358 Tralectory Based igmt = Level 2 Trajectory Based Decision Support |
01-0360 Trajectory Based Mgmt — Level 3 Automation-Assisted Trajectory Negotiation
1-0369 Tralectory Based Mgmt - Level 4 Automated Negotiation/Separation Mgmt

* Though in the 2010 Avionics Roadmap, 0I-0357 is not in the FY13 JPDO
Integrated Work Plan.




— e e e e == [light-Deck Merging and Spacing

the FY13 JF
0I1-0326 is

Delegated Separation Operations
= rree———T :

] Pa | and Converging Approaches in Low Visibility

ics Roadmap, 01-0335 3
egrated Work Plan. ll€

paraticn for Successhwe

for Separation

Enhanced Surface Operations

VIRGINIA’S FLIGHT TO 2025
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Enhanced Aircraft/ATM Infarmation Exchange

Q10352 utommarannullmya

Fraquancy Changes

NIP On-demand NAS Information

Increase Access and Throughput at Non-Towered/Uncontro

lled Airports
Throughput and

Though in the 2010 Avionics Roadmap,
0I-0313 and 0I-0315 are not in the
FY13 JPDO Integrated Work Plan.
Citing OI-0410 is more appropriate.

= Reduce Weather Impacts through improved Forecasting

‘)I-ZOZO

Ol-2022



2010 FAA NextGen Implementation Plan — Reference 13

__l._'ﬂ_!P_l!Fltﬂllﬂﬂ\l Commitments

FY12-15

Newrleem Nermork
nabled Weather

NAS Vidoe Swinch

w

Y
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Airspace Enhancements and Procedures

Implementation Commilments

Project FY11 FY12-16
Alrspace MNew YorkNew Jersoe Pluiodeiphe | New ForkNew Sereee Phifadeiphia
Enhansement Stepe 3 Sape 4
@y | - Relocate and expand porth airways |+ Relocate and expasd south asd
¢+ Facilitate Stage 4 edements ast girway,
*  Chanpe aliude feameiioes
* Create optinl descen? procedares.
Ebcqinmhﬁm
# wesl and nath
enhuncements
*+  Privide addational westhound
-
for Chicage O Hare
st Mow (popports treple arvivaly
from west with pew Rumway
I0CZ80)
BNAN amd RXP < Published 50 RHAV Stamdard + Leverage dgpert desien som
Enstrvment Diepartures (510} and xpcnte B results of b imitial sei STRCTE I Moving soward
Seandard Termizal Arrival Routes implementation of miegrated
mﬂmnmm ey Expand en route PEN capatalite:
& -
o Newask priddoirpsig fagacy merroplenes and selecsed
u%::l‘bw provades i ﬂwﬂﬂ‘;mm“
L] areem
" Developed belicopier route mpﬂﬁmﬂh}m move towasd impleraentation of
miﬂmh m.ﬂlw micgraled arspace proocdacs.
Samiltaneoas Moo kol fong fo procetura gfimication, * Confimi
Opesaticss decoupling of pararions banveen :uhmhr "PEN-Based roufes
" Pubilished 50 Reguared Mavigat anrpores, and adaced faanme: Fippart Fremfon
mmmrl’mmml; of OPDs 1 a pramarily sasellie bsod
Requized (AKN) incinsing: Apply RNP SIDs and STARs wmwmmm
o hMomerey Hﬂmuﬁﬁ;ﬂrmﬂ . ar pa
o Clocapo Madway Beatiiges) supports and RNAV PR Lo ——
o Hoaston TSI FIENOT AN Ratgrtes ot o/
o Phoenix benefits ¥
+ Published 12 RONAV rovses Inchade RNAV (GPS) S RNP | sumts ko iy spaci
approackes willein exsting AN e
standards for patalie] dependemn i
smlaos + Compléte research and
opertice develogenent for Paired Approach
o cxtlabsmeiton hu:;mqm conceps meng KNP and ADS-B
NES fo tha G commmminy, andiar o operaie closcly spaced paralld
@ allermatrvg for oo appeuaches
idars
Localizer " Publiched 500 LFVLP procedoes = Corusishernd with priceities +  Consfitens with prioritha
Performance with with the : vy i
Vertical Caldance cowmmnity; maimialn @ peal ofal comwmami mainiain g goal afiml
(LFVVLacalizer o 00 nae LPY o e ?xmmﬂl‘wwm#
e — N {qurmm the value o e provedine




Airfield Development

Implementation Commitments
Project FY0g

Initiate Trajectory Based Operations (TBO)

Project FY03

Modern Procedures | -+ Initiated sctivity 1o aipport ERAM Post

(Srparation « Release 3 fimal smestmens decision. These

Aursmarion delrverables imchide program requisemesss,

Enhancemeats, implementation strategy and planning. a coscept

D- & R-Sides) of operations (CORNOPS) and 2 business cae
azalyws feport

High Aleitude * Developed High Alttude CONDPS

* Buhated pelomoary amgace desgn analyses

! HexiGen DME. This materzal imchudes shontall
Equignnent {DME) mmalbyiin, 2 conoopd of i, instial requirementy.
2 safiety analyuis

Autemarion Ritk

Mirigarion Isterface |

Requirementy

Oceaic Tactical |+ Completed a demansteation plan for Aifomatic

Trajectory Surveillance - Comtract (ADS-C) |

Manxpemenr h-mmmﬂnwmhm
- wmm&w

TN an-Thght et bavckne
ComBBict Advivories. |
NexrCen Distance | < [nitted bosiness c35e 3CTRES 40 support of

FY11 FY12-15

" Htpu!#‘."-l‘*! inchuding updxie | * Compilene FACT-3 and adentify
e MAS-wwde amalya Hollow o strabege: plamnicg
dmﬁwﬂmm imitites
conssderation of Eaxrways, *  Continte plasming and
[ates, airspace a5 well ay inirial enmvironmental projects
evaluation of curb-to-pate ismses |+ Caenplete Chicaps O Hare
Contime fiacal year 2010 Ry 10C/ 780
planming and envisonmental - Complete Fort Landesdale!
Projects Hollywood Iotérnational Rnmway
SRA2TL
FY11-16
*  Conduct separation
acirvities necewasy b appon the o roule

*  Expand cperatoeal ki to aupport ICAD
adoption of ADS-C TTF procedumes fox pre-
degarimme OTh-4T

*  Develop protorype o conduce In-Flight
OTM-D nssan-an-the-loop namlaton, ad
operational trials

= Conizme cuginorrsg ovaluatson amd
profotypusg of conflict resolitzons for mone
hassc mrcraft munewRs

*  Contume engineering evalumos iod
prototypg of spproachos to wplament ol

fli . i o B

manewen with kigher squipage 1 mere daey
COCATEIMEIIONG

= Conduct safety and benefit avciaments of
aarcraft conflict resalmtion advisories autonaton

« Procure final 78 of 51 DME systems

*  Establish service for approximmasedy 28 DT in
support of RNP
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Increase Arrwals.ﬂDepa tures at High Denslty Alrpnrts (HD)

F¥11-15

Redine the mmmmm
mmﬂmﬂmﬁum

mum:mu
Culando 1o support busmes cave

developent
Comprate svalmrtion ot bemgfr af FdA-fded
pravide smarface survallionce

. .

CONINIMARCE MOTIOTISE
* Developed plan for 2o mitial sefxe
confmance momiloring

e 35 QEP afrparts) and af st addielonal non-OFP

GIrpOrT:
: i the deveemimation of surface event data

*  Compless davalopmens gffdara riphs and dane
relwaa poliches in suppert of data sharfmg goms

. Mu:lmmmbﬂrm
.u.l'-pﬁ—l
o deploy TMA i addiviomal airpores
o indegrwte TAEA dhata with trafTic fTow muamaemeni

Zyshemg
* Extend tbe asvival metering borizen beyond today's

Arrival Tactical [+ Diveliopeed CONOFS fin Powolm- Space

¥ Conpleted documwation fov concepd s
requirements definstion phase
* Coenpleted the imorumueni esalbyus madinen

phase
* Complred development of e
dovunsentation b final mestmes deciiion

& muduwumtmm
Fler: hlarsnpereni. propr-am {THFM)
concept engineering plan

Owcramic Tailored

Fspand the uue of Talkoed Arrival st sddstional
becmions

Trowwirion Tatlorad Arrivals from a demonsrranion
[progect to fiell operstional uie (e, San
Ao e

piqh-': m‘u

l.-r,p'ﬂl'ﬂ

Alamagement




Increase Flexibility in the Terminal Environment (FLEX)

| Surfuee Tower!
Trrminal Srviemn
Engineering

| Clouely Spaced

(CSPOY

Ground Baved
Auguwrniaizun
| Systems (GRAS)

I Chartered trous-apency beam b integrate all
CHEPOLerlaird izt

|+ Completrd GRAS system deaipn sppreval and

]
+ Developed o CONOPS for ENAV and RNF with
30 Revpaied Tune of Accveal (RTA)

il mm:h deagn,
mﬂwhm“mm
Data Mamngemess (TFDM) engineering model

" Imitiated sadety amalbynes b update FAA coder

THINEN fior RMANRMNPLIV e [LS

* Completed HITL tests to evaluate operational

applcaticn for dual IS end dara collection for
duatiag Wi -

¢ Conpleied cality sl fx FAR coder

TIID.308 for dependent operatioes for Newark
472, Memplin, Seaile 3007180

approved GEAS Ev use in the
= Complesed Safery Fisk Masagemens for CATT
« Testated draft of CAT [ Syvtem Specfacalon

FY11-16

approwed SMS anshyms antomation rystem
rheneemensy and mircTaft eqEpage)

diploymnt
Ll FAlA Oreder 7110 85 b approres
my comdsination af RNAF fwith vertical
manvigdiony RV
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Wake Tartmlenee
Migigation for
Drplrrmm'ﬂlm
Termimal
Enbncemen

Tar RNAV ATC
(TERA}

Waks Tarktmlenre
Mitigation for
Arrival

* Initiated draft specifications for Medinugs.-

Pomway Alignenent

Enuifting Diode (LEDR fo meset the Eneqgy and

Indizasce (MALST] mnd
Path luskicaon (PAFT) Laght

v Dieveloped imvestment plan

sty plan

FY11-15
Develop snd desipn o S2i5d-Sime LED based
MALSE Sohitum
Dl mnd desggon of ALSF.2 LED Lasp
Soltson

Comimme and design of Solid-Smie
T bt MAT . St oot ALSF 38D
Lamp Schmicn

3 0 baseline 1o Emproving exinng from the

iy
Dhefine a fubare et of taxi-out and taxiin hene-
lased performunce sequisemesnes thw reduce
variahiliny in surfice operstions. U these
e et 10 avseid the curten! perinmance
at OEP airporms vo define how much change will
b e sl e Sraalalaty of those chasgpes
Cosninme peamanon of WTMI 1o mppert

Leverape data collacrod from dewerniiration
actividdes i dinvelop an RPT
i oy bl (ol i

L

lementation in 01




Improve Collaborative Air Traffic Management (CATM)

Proeet L

| Sararegic Flaw «  Coptirmed 15 develiop pre-depariee feroule

| Managraoent izitial eapabality from Traffie Flow

Integration (TEM) 10 Atr Traffse Coeered (ATC) t2 mrerafy

 Seranegic Flow < Conpheied a field evaluation of mare strahss

:Il_-r-ﬁ w_hm&hrmm-

" lmitimed soome blockage and congestion s pan

af an mirgrated depast -
wmppart tool (D5T)

| Commeon Seructure |« Iﬂi-ﬂ-‘ﬁ-n‘ﬁu_ﬂﬂ.ﬂ

aml Stades Data asd nforoation exchange capabilény eod
 Imiuated amalysm for anchuiecture
elementy for dipital Lerier of Apreementy and
Standud
leadeng 1o an pmiestess decition for AIM
maderErranon

S usage and actreifion data for planming aad
mctical use

Irtagrate SAA stoius information info wr trafflc
dhicitiom suppaort fools i dmable stratepic and
mmwﬂ
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FY11-15

tliu_lqi i ek
requisensats fox display 10 smppeoct the area flow
5T

Flight Objeet ¥ Dientoestrated instial flight olnect (varface e
i riapassthi sonal ANSP
¢ Devrloped OORLEE fior MAS Mgl sbyecd to mpport information
o prmpoed Flaght
Integrated NAS
Dievign & Procedure on Erp
Flanming
Dymamic Airipace
foxf eI secter
Jainn Nrrwark # Developed NEO concept of use
Enabled Oprratiom  « Developed NEO sysiem srchitecrure
NED) * Developed NEOQ program plan
of Interral

Reduce Weather Impact (RWI)
aject FY09

acally responads o weather condbions 1o
pruetate te requined cbueratiom. ou-desund
rathe than oa-sckadule. rendting w wvogs 1

1 and st

e
Instiate concept fon space weather o MexrGen 1o
eabile eificen use of tanspole roue

Fareraut * Complesed esiabliskemens of 0-fhr sdvanced

Dievrlop, finalize ATM yepureiests
L Al Bex
a LBl comnvectiie weadher fopocant fix wme m
FAA rystens mnd decivion sopporn waly
Dietelop Mexten concept of weather mpact
tranabition 1o msoaae a weather velated ATM
statesnenl ke be ed dorectly by decnaon.
and decasion mpport kooh b enable
optml 1w of awypace m bolls the temmmal aod

fi

| Secusiey Integrated |+ Completed developuaent of SITS s dowsi

Tool 5ot (BIT5) scusly progra viey oy ¥
* Complened development of Enirial emierprise refine operaticmal comeepin anel peequenenty, and
archueciuse elemests o SITS m ppent of ctuzen sl emvesment
mestiment decision *  Complete doe denpe md developmen, nd




Transform Facilities (FAC)

FY11-15

NextGen System Development

Project FY09
ATC Tech T ¥ Compleved Ininial Human Factor Flan and Gap N o
Humam Factors i ol Mextlien

Amalyis
R Ly e

[ New ATM

Ry

Eraifed NexrCoen

| Towen

. T FOUEF DpeTAICE
Redmrrion reduce noise and emiuons knd b quantify

+ Initiated expansice of smegrated models 10

HAS opemtions * Refine and implement facees of EME
* Applied aew metrics for Brakth s elamase = Analyae esiosestal mopech and metic S
impacts of mistion to shvance EMS mar in MexiGen EME snd NEPA reenplisner
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Deelivered initial set of safe wake catepories and
B R e

Safety Mamsgement |+ Comimed i pefine snd dormeen the ASIAS
5 : i

y eaterprise
Trandurmation " Comtizsed i imsegrme the firn comsmervial
carmer dats pmin ASIAS

Dperarional

Anirvimenii

NextGen Demonstrations

FY10




Task Force Overarching Commitments

Activity
| Poss Tusk Force
| Krcommendstion

-_f.'q.l.;.llr\eub_r
| Aehiwring 3. aaml
| S-Mlile Separarion

Standardicaiion

-ﬂﬂdqnirun'.l'kll |

Coordination

Tnatiate work with the avianon :nmml?md:mmwh:hmm o use and'or develop i order o wack

NextGen performance, both from a progs and an operaticnal perspective

Consplete Axr Traffic Safety Acton Plan unplementation

Develop program plan for Navigation Procedures Projéct

Begn mmplementation of all Lean process changes for Navigatson Procedures Project

| Complete initial seview of National Enviroomestal Policy Act (NEPA), and niske recomasendations o6 the most |

efficient scale, scope and processes for NexnGen WEPA actnvnes

Flan For MNexi@oen Stamdards

The FAA agrees that imely and cost-effective aandards for new capabalitses are eqsential  Ac part of the
MexnGen Implementanon Flan, the FAA will maimiaan a plan for all of the standards for sreraft systems and
operatinal approval. Thos plan (Appendix A) 15 coordmated as a part of the NexiGen program i an effon o
provede the standards at the rght e, when suffiaently mature to aclneve safe and cost-effective solutions.

Coordination: Operational Approvals

The Flight Standards Service will implensent NextGen branches m each Eegwonal Office. These branches
will concentrate experts in new technologes and procedures to support the operatonal review and approval of
MexvGen throughow the repion. They wall alse work with other NexrGen branches, and thesr acuvmaes will be
cocrdinated through a Natwnal NextGen focal powt 1 the office of Flight Techoologses and Proceduses,

Coordination: Airerall Certification

The Asrcraft Cernficanon Service will implement a WexinGen Policy Team o coordinate across the Direcicrases
(responsible for different rypes of asrerafi), and will idennify, in 2001, NexvGen specialists m asreraft cernfication
offices with significant NextGen activiry. 1n FY'10, the implementanon plan for MextGen specialists will be

completed inchidug the number and location of specralists

Coordination: System Safery Assesuments

The FAA will erease a cross-agency team respeamble for coordinanng across all ines of business and performing
u'FnLtahml. Thus team wall Gscrlvaie b.nrb- i.ntrp:ﬁm and mu:uhmufn.ﬁ:l‘y aswessments, The cost and

schedule risks associated with ensuring a safe system can best be mstigated by addressang safety from the onset of
the program. Thas ensures that the requisie performance, robustmess, homan factors and mungancns are bails imio

the system and the eperatim,

Procedures for Coordination of New Technology Certification Projects
The FAA will publssh new procedures for coordinating arcraft cemification progects that introduce new NextiGen

technologies, 10 ensure coordination berween the field office conducnng the project and the offices responsible for

MextGen standards (through rese papers). Through early coordmation, we wall be able to provide more effective
feedback on moovative projects early m thew appheation process, as well as stbze the experience from thess

progects in developang national policy. (FAA Order on Standardized Usage of Tesne Papers)

VIRGINIA’S FLIGHT TO 2025
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Sprng 2010
Spring 2010
Spring 2010
March 2010
September 2010

Septemaber 2010

¥ Jamuary 2010

" Fall 2009

¥ Fall 2009

June 2010
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Tracking)
Transparency

Imdmiry

Ceordimation

| Training

| BundBing

Applicationt'
Approvaly

| Fee-Examining

Approval Process

| Earty Adopter

Programs

Tazk Force Overarching Commitments (cont'd)

Actions
Tracking Operational Applications

The FAA wall provade status teports at certam nubestones to apphcants for operational approvals that requare
Flight Standards Service Regional Office and'or Headquarters level concurrence. A 2 minimum, these updates
should be provided monthly, upon receipt of an application package at regional and headquarter levels. and once
final concurrendce 18 provded. Mote! These and other applicants may receénve an update withan three days of 2

request for stams.

Coordination of Policy

The FAA commits to coordinate draft policy and guadance matenal with appropriate industry forums during
development of the policy when possible. For example, the FAA will conninue 1o coordinate BN documents
with the Porformance-Based Operations Aviation Rulemakmg Commuttee. Recogming that no smgle foruan

represents all industry stakeholders, the FAA will also provide for public comment on all draft policy

Aviation Safety- Communication

The FAA will develop 2 Web site 1o describe and cosrdinate progress of NexiGen-related projects and policy
within the Office of Aviation Safety,

Aviation Safety- Training Plan

The FAA will develep a maimang plan o deniify NexeGen waning requirements for the Office of Avianon Safery

work force.

Consalidated, Ebectronic Application Prooes
A review of the capatelities of Web-based automated Operatrons Safety System will be conducted to determune
the feasibaliry of muliple. electronic applicanons for various NexrGen operations.

PFrocess Review: Lean Process Review for Instrament Flight Procedures

The FAA will conduct a review of processes, tools and procedures relaed 1o standards, policies, development,
approval, publication and utilization of msirument flight procedures such a5 RNAV and RNF A cross-agency
team with representation from all affected offices wall reveew the end-to-emd process with the olgective of
establichmg a Lean procecs that provades efficiency and contitency for development and implementatson of all

| matrument flaight procedures.

Aviation Salely Flan lor NexiGen

The Office of Aviation Safety wall develop an insegrated plan for the activitees, schedules and resources needed 1o
support the umely implementaton of NextGen. The plan will encomipass all safety oversight acinanies withan ithe
offvee and inchude plans for requored policy, resources, iramng, cic.

Earlv-Adopier Frocedure for Coordination

The FAA will develop coordimatson procedures for all progects to encure early involvement of avanon cafery

representatives when the FAA 15 funding development or implementanon of rechnalogy or proceduwre.

Seprember 2010

v Jamuary 2010

Seprember 2010

Seprember 2000

Sepiember 2010

December 2010

March 2000

September 2010



FAA ADS-B Application Integrated Work Plan, version 2.0 — Reference 9

Excerpt from Reference 9:

“A major goal of the AIWP is to establish research priorities and requirements. A significant
amount of research still needs to be accomplished to further mature many of these applications,
and there are some general research topics applicable to virtually every application. The
overarching research topics include the following:

*{evise and refine the cost-benefit assessment metrics in order to enable a prioritization of the

broad set of applications and associated enablers. Specifically, more detailed estimates of the
maturity and benefits of the applications are needed. In many cases this will require a more
detailed definition and analysis of detailed operational concepts, in order to enable these more
accurate estimates. In addition, better estimates are needed for avionics enabler costs to
understand the full benefit/cost picture for a set of applications.

e Establish priorities for the development of the applications based on these estimates.

e Develop avionics standards for selected applications.”

Application Integrated Work Plan identified Research Topics

A |Develop Concept of Operations (Le. OSED) Near Near

Determine addtional ADS-BMeszage Set
HNeads

X X X X X
C |Develop and/or Refine Enablers
X X X X X X X X X X X X X | X
D |Conduct Smmhtions, Testmg and Evalation
X X X X X X X
£ Analyze Application Operational Safety and
i Haa Lt
Performance mformation et — % x x x x x X x X %
Fesearch Interoperabiity and Integration of
F |Apphcations to determme potential
enhancements to applications capabilities X X N

G |Assess Appleations Benefits Risks/Costs *‘
& X X X X X

Determine needed modifications to Ground-
based ATM and ATC Equipment

X X X X X X X
| Defmition of CommyNav/ Surveillance
1Equnnnnt: .\ X \
J | Colision Fisk Modelng
X X X X X X X X X X
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