
NEXTGEN WORKS 
FOR GENERAL AVIATION



Tom Haines, editor-in-chief of AOPA Pilot 
magazine for the Aircraft Owners and Pilots 
Association, owns a Bonanza. In 2013 he had a 
close call while flying that could have been worse 
without NextGen avionics. 

A few months after installing a $3,000 Automatic 
Dependent Surveillance–Broadcast (ADS-B) unit 
in his aircraft, Haines was flying with an instructor 
in western Maryland for instrument proficiency. 
Haines was focused on the instrument panel 
and the instructor had not spotted a Cessna 172 
approaching the Bonanza. 

An audio alert called out the direction and relative 
level of the traffic. A moving map displayed its 
location. The instructor, knowing where to look, 
spotted the Cessna 172 headed straight toward 
them and told Haines to climb. 

“The 172 went by right underneath us. It was very 
close and I think he would have hit us had I not 
climbed. He never saw us,” said Haines. 

GENERAL AVIATION:
GREATER ACCESS TO 
NEXTGEN BENEFITS

Fortunately, Haines had upgraded his Bonanza 
with both ADS-B In and Out capabilities. ADS-B 
Out broadcasts his aircraft’s position. ADS-B In 
shows on a cockpit display the location of other 
aircraft flying nearby. In this case an alert sounded 
out “traffic, 12 o’clock.” The alert adds “high” or 
“low” if the other aircraft is at a different altitude.  

“This allows you to immediately get your eyes 
outside without even having to look at the moving  
map,” Haines said.

Haines wanted to equip his aircraft with optional 
ADS-B In avionics to receive the traffic alerts. 
Aircraft flying in most controlled airspace are 
mandated to have ADS-B Out by January 1, 2020.

As Haines learned, ADS-B and satellite-based 
procedures are rapidly improving the safety 
and reliability of general aviation. These widely 
available systems gained even more ground over 
the past two years. 

http://www.faa.gov/nextgen/implementation/programs/adsb/
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ADS-B PROGRESS

As illustrated above, ADS-B 
can provide unprecedented 
levels of situational awareness 
for general aviation pilots. 
The traffic picture displayed 
in the cockpit of ADS-B In-
equipped aircraft includes 
position information reported 
by ADS-B Out as well as radar. 
This data is sent to the cockpit 
via air-to-air reception, or relay 
from the ground. The roughly 
once-per-second ADS-B Out 
broadcast rate is not only 
automatic, but also depends 
on equipment on the aircraft for 
air traffic surveillance — thus 
the cooperative and dependent 
nature of ADS-B. 

Additional benefits are available 
to general aviation aircraft 
owners who decide to equip 
their aircraft with ADS-B In. 
In addition to receiving traffic 
information, general aviation 
aircraft equipped with Universal 
Access Transceivers (UAT) 
operating on a frequency of 
978 megahertz (MHz) can 
receive and display weather 
and other aeronautical 
information from FAA 
broadcasts. This information 
will enhance pilots’ situational 
awareness of in-flight hazards 
and help prevent accidents. 

Three types of FAA broadcast 
services provide benefits to 
pilots of ADS-B In-equipped 
aircraft:

• Traffic Information Service–
Broadcast (TIS-B): This 
air traffic advisory service 
provides the altitude, 
ground track, speed 
and distance of aircraft 

flying in radar contact 
with controllers and 
within a 15-nautical-mile 
(nm) radius, up to 3,500 
feet above or below the 
receiving aircraft’s position. 
A general aviation aircraft 
equipped with ADS-B In 
can also receive position 
data directly from other 
aircraft broadcasting 
on the same ADS-B Out 
frequency. In addition, 
TIS-B enables pilots to 

see aircraft equipped with 
transponders flying nearby 
even if those aircraft are 
not equipped with  
ADS-B Out. 

•  Automatic Dependent 
Surveillance–Rebroadcast 
(ADS-R): ADS-R takes 
position information 
received on the ground 
from UAT-equipped 
aircraft and rebroadcasts 
it on the 1090 MHz 
frequency. Likewise, 
ADS-R rebroadcasts 1090 
MHz data to UAT users.

In concert with TIS-B, 
ADS-R provides all ADS-B 
In-equipped aircraft with a 
comprehensive airspace 
and airport surface traffic 
picture. ADS-R delivers 
traffic data within a 15-nm 
radius 5,000 feet above 
or below relative to the 
receiving aircraft’s position.

•	 Flight Information Service–
Broadcast (FIS-B): This 
service broadcasts 

graphical weather to the 
cockpit based on what 
ground-based weather 
radar is detecting. In 
addition, FIS-B broadcasts 
text-based advisories 
including Notice to Airmen 
messages and reports on 
everything from significant 
weather to thunderstorm 
activity. UAT-equipped 
general aviation aircraft 
can receive this information 
at altitudes up to  
24,000 feet. 

The FAA has completed the 
baseline deployment of more 
than 630 ADS-B ground 

ADS-B In enhances safety for general aviation pilots by delivering traffic, 
weather and other flight information directly to the cockpit.
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stations, making TIS-B, ADS-R 
and FIS-B services available 
across the United States. That 
makes ADS-B In an attractive 
option for general aviation. 

Aircraft owners and operators 
now have the opportunity to 
be early adopters of ADS-B 
technology and to be among 
the first to take advantage of its 
benefits years before the ADS-B 
Out mandate takes effect. 

The availability of rule-
compliant avionics from various 
manufacturers is increasing, 
and the agency has completed 
Advisory Circular guidance so 
the general aviation community 
can install required avionics. 
ADS-B In avionics are also 
starting to appear on the market 
for situational awareness 
applications and flight 
information services. 

NextGen traffic and weather 
information will also be available 
for display on some mobile 
devices at a time when many 
general aviation pilots own and 
use tablets. Complete TIS-B 
and ADS-R reports, however, 
will only be broadcast to the 
cockpits of general aviation 
aircraft equipped to report their 
position over ADS-B Out.

The FAA published technical 
standards in 2014 for a 
battery-powered ADS-B unit 
intended for use on aircraft 
without electrical systems. This 
type of unit is called a Traffic 
Awareness Beacon System. It 
shows the aircraft location to 
pilots of other aircraft equipped 
with ADS-B In, the Traffic Alert 
and Collision Avoidance System 

or the Traffic Advisory System. 
Also in 2014, the FAA published 
the technical standards for 
ADS-B Traffic Advisory System 
(ATAS). ATAS is an ADS-B 
In application that provides 
aircraft with a low-cost traffic 
alerting capability. ATAS alerts 
pilots to look out the window to 
spot nearby traffic in  
visual conditions.

WAAS PROGRESS

Wide Area Augmentation 
System (WAAS)-enabled 
NextGen procedures are 
making it possible for general 
aviation pilots to file and fly to 
a greater number of airports 
during low visibility. When 
rising terrain is an issue near 
an airport, precise vertical 
guidance enhances safety 
regardless of visibility and 
whether the approach is being 
flown during the day or at night. 

As of April 30, 2015, the 
FAA has published 3,547 

WAAS-enabled approach 
procedures that feature 
Localizer Performance with 
Vertical Guidance (LPV) minima 
at 1,730 airports. The latest 
information is available on 
the FAA’s Satellite Navigation 
Program website.

As of April 22, 2015, more than 
81,000 general aviation aircraft  
are equipped with the WAAS 
receivers needed to fly WAAS-
enabled procedures with LPV 
minima or WAAS-enabled non-
precision approach procedures 
with Localizer Performance  
(LP) minimums. 

WAAS enables the FAA to 
design Area Navigation (RNAV) 
(GPS) procedures with LPV 
minimums, offering capability 
similar to Instrument Landing 
System (ILS) with vertical 
guidance and decision altitudes 
as low as 200 feet. Because 
nearly half of these RNAV 
(GPS) approaches with LPV 
minima are to airports that have 

Equip Website Offers ADS-B Tips

The FAA and the U.S. aviation industry set up a website                 
to help aircraft owners equip with ADS-B by 2020.
The website answers these and other questions:  
•  Do you need to equip your aircraft?
•  How do you equip?
•  What equipment has been FAA certified?
•  What are the benefits of ADS-B Out and ADS-B In?

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/
http://tinyurl.com/2ywv3y
http://tinyurl.com/2ywv3y
http://www.faa.gov/nextgen/equipadsb
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no ILS, pilots are now able 
to access these destinations 
when visibility is limited, rather 
than ruling them out. Airports 
normally need at least 3,200 
feet of paved runway to qualify 
for an RNAV (GPS) procedure 
with either LP or LPV minimums. 

New York pilot Mike Hall, a 
retired U.S. Air Force major 
general and a general aviation 
pilot who flies for business and 
pleasure, likes to fly the RNAV 
(GPS) 32 instrument approach 
procedure with LPV minimums 
at his home base in Ithaca, 
New York, even though there 
is an ILS to that runway. With 
his WAAS-equipped Mooney, 
Hall finds the satellite-enabled 
guidance rock steady while 
the ILS signal can waver. In 
addition, he can pick up the 
course to the runway with WAAS 
from 30 nm out, whereas the 
ILS is less accurate the farther 
you go from the ground-based 
antenna on the airport. 

And when the ILS is out 
of service, such as for 
maintenance, Hall can still land 
in low visibility conditions, which 
are frequent in upstate New 
York. Having an ILS listed as 
“navaid out” would otherwise 
mean Hall and the dozens of 
other general aviation pilots with 
aircraft based at Ithaca would 
have no luck getting home 
without WAAS avionics. 

Many of the other airports Hall 
visits during his roughly 250 
flight hours a year have no 
ILS, but if they have an LPV 
procedure, he’s happy. 

“When you think about going to 
an airport, it is nice if that place 
has an approach such as RNAV 

(GPS) with LPV with a decision 
altitude as low as 200 feet if you 
are trying to keep a schedule,” 
Hall said.

The FAA published 100 
additional approach procedures 
with LPV and LP minimums in 
the first half of fiscal 2015.
 
The FAA has also published 
592 RNAV (GPS) non-precision 
procedures as of April 30, 2015, 
with LP minimums that employ 
WAAS for lateral guidance 
but without the added safety 
benefit of vertical guidance. 
These approaches are needed 
at runways where obstacles or 
other infrastructure limitations 
prevent the FAA from publishing 
a vertically guided approach. 
Non-precision LP minimums are 
generally higher than  
LPV minimums. 

As part of NextGen, the 
FAA plans to meet any new 
requirements for Category 
1 approach procedures 
with WAAS and LPV while 
maintaining an existing network 
of ILS systems to provide 

alternative approach and 
landing capability. The agency 
also intends to transition from 
defining airways, routes and 

procedures using VOR so 
that RNAV using GPS and 
other positioning information 
is available everywhere in the 
National Airspace System. A 
network of Distance Measuring 
Equipment stations and a 
minimum operational network of 
VOR stations will be maintained 
to ensure safety and continuous 
operations for high- and low-
altitude en route airspace over 
the continental United States.  

For an overview of the 
Performance Based Navigation 
(PBN) transition and links 
to WAAS and other PBN 
information, see the NextGen 
Get Smart About Performance 
Based Navigation sheet.

WAAS receivers are certified 
under the Supplemental Type 
Certificate (STC) method, 
which covers either a model of 
aircraft or an individual aircraft. 
Approximately 6,000 business 

LPV approach procedures provide general aviation operators with greater all-
weather access to more airports nationwide.

http://www.faa.gov/nextgen/library/media/getSmart_PBN.pdf
http://www.faa.gov/nextgen/library/media/getSmart_PBN.pdf
http://www.faa.gov/nextgen/library/media/getSmart_PBN.pdf
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jets and turboprops have WAAS 
receivers under STC approval. 
Many other instrument-flight-
capable general aviation 
aircraft have panel-mounted 
GPS receivers and moving 

map displays, which have 
enhanced safety over the 
past decade. Thousands of 
general aviation pilots also use 
non-FAA certified, portable 
GPS receivers for situational 
awareness.

The widespread and growing 
availability of LPV and LP 
procedures and the high 
equipage rate in the general 
aviation fleet is making it 
possible for the FAA to retire 
some ground-based navigation 
aids from service, including 
Nondirectional Beacon (NDB) 
and VOR equipment. Many 
general aviation aircraft owners 
have removed the now obsolete 
avionics needed to fly an 
NDB procedure and the FAA 
continues to shut down NDBs 
on the ground. LPV procedures 
provide lower minimums than 
are available with  
NDB approaches.

UNLEADED FUEL 
PROGRESS

As part of the NextGen fuels 
effort, the FAA has been 
collaborating with industry 

stakeholders — including 
aviation associations, aircraft 
and engine manufacturers, 
and fuel suppliers — to 
facilitate the transition to an 
unleaded replacement fuel for 
piston-powered aircraft. This 
collaboration is known as the 
Piston Aviation Fuels Initiative 
(PAFI).  The FAA has also been 
coordinating this activity with 
the Environmental Protection 
Agency. The goal of the PAFI 
effort is to make available by 
2018 an unleaded alternative 
avgas. In addition to the 
environmental benefits, this 
development will support the 
growth of the general aviation 
fleet and the introduction of new 
and safer aircraft.

Approximately 167,000 general 
aviation aircraft in the United 
States use 100-octane low-
lead aviation gasoline, the only 
remaining transportation fuel in 
the United States that contains 

lead, a toxic substance.  
Mounting environmental and 
economic pressure necessitates 
a transition to unleaded fuel.  
Lead has been a fuel additive 
because it enables high-
performance aircraft engines 
to operate smoothly without 
experiencing detonation (also 
known as “knocking”). This 
could lead to engine failure. 
It appears unlikely that an 
unleaded replacement fuel 
will be a “drop-in” solution, so 
changes in current engine and 
aircraft designs, as well as 
operating instructions, may  
be required.   

The PAFI Steering group 
was formed by the FAA and 
industry in May 2013 to 
facilitate collaboration on the 
development and deployment 
of a high-octane fuel that will 
have the least impact on the 
existing general aviation fleet 
and distribution system.

Six fuel producers proposed 
fuels for the test program. In 
September 2014, the FAA 
selected four unleaded fuels — 
one from Shell, one from Total 
and two from Swift Fuels — for 
the first phase of testing at its 
William J. Hughes Technical 
Center (WJHTC) in Atlantic City, 
New Jersey These companies 
supply fuels for evaluation and 
the FAA conducts testing.  

The fuel formulations can vary 
in content within performance 
parameters, so the FAA 
requested formulations at the 
extremes, or “worst case,” of 
the potential ranges.  If the 
extreme formulas perform 
adequately, all formulations 
that meet specification should 
be safe for operation. Phase 1 

The FAA is working with environmental and industry stakeholders to produce an 
unleaded replacement fuel for piston-powered aircraft.

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/


 www.faa.gov/nextgen   7

Improving General Aviation Access with NextGen Approaches (as of April 2015)

With the advent of NextGen procedures, it has gotten easier for general aviation pilots to file and fly to airports during 
low-visibility conditions.  If an aircraft is equipped with GPS and WAAS to correct for errors, the pilot can now fly an RNAV 
(GPS) approach using LPV minima at more than 1,700 airports, many of which do not have an ILS. 

About 25 percent of the LPV approaches the FAA has published have minima as low as 200 feet, the same as an ILS 
Category 1 approach.

Airports with ILS that now have NextGen
procedures with LPV minima

Airports without ILS that now have NextGen
procedures with LPV minima

laboratory, rig and preliminary engine testing will 
be completed in fall 2015.

At this time, the fuels have been delivered 
for the Phase 1 testing, which will continue 
throughout 2015 at WJHTC. Phase 1 testing 
will help identify the fuels with the least impact 
on the general aviation fleet, and identify those 
fuels which will continue through the program in 
Phase 2.  Extensive engine and aircraft testing 
will occur in Phase 2, which begins in late 2016 
and will continue through 2018. Phase 2 testing 
will develop data that can be used to obtain 

authorization for the fuels to be produced and 
utilized by existing general aviation aircraft.  
Update on progress will be posted on our aviation 
gasoline web page.

The FAA anticipates it will select two or three fuels 
for Phase 2 engine and aircraft testing based on 
initial testing results. That testing will generate 
standardized qualification and certification 
data for candidate fuels, along with property 
and performance data. The testing process is 
expected to conclude in 2018.
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Why 		      Matters

The movement to the next generation of 
aviation is being enabled by a shift to smarter, 
satellite-based and digital technologies and 
new procedures that combine to make air 
travel more convenient, predictable and 
environmentally friendly.

As demand for our nation’s increasingly 
congested airspace continues to grow, 
NextGen improvements are enabling the FAA 
to guide and track aircraft more precisely 
on more direct routes. NextGen efficiency 
enhances safety, reduces delays, saves 
fuel and reduces aircraft exhaust emissions. 
NextGen is also vital to preserving aviation’s 
significant contributions to our  
national economy.

• NextGen provides a better travel 
experience, with less time spent sitting on 
the ground and holding in the air.

• NextGen gets the right information to the 
right person at the right time.

• NextGen reduces aviation’s adverse 
environmental impact.

• NextGen lays a foundation for continually 
improving and accommodating future air 
transportation needs while strengthening 
the economy locally and nationally.

• NextGen increases airport access, 
predictability and reliability.

• NextGen enables us to meet our increasing 
national security and safety needs.

• NextGen safety management helps us to 
proactively identify and resolve  
potential hazards.

• NextGen brings about one seamless,  
global sky.

http://www.faa.gov/nextgen
http://www.faa.gov/nextgen



