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a. General Information—Aeronautical Infor-

mation Manual (AIM) Code of Federal Regula-
tions and Adyvisory Circulars

This change removes the reference to the canceled
Advisory Circular (AC) 00-2 in the Aeronautical
Information Manual (AIM), General Information—
Code of Federal Regulations and Advisory Circulars
section. It also adds a note, with a link, that sends
users where current AC information can be found.

b. 1-1-9. INSTRUMENT LANDING SYS-
TEM (ILS)

This change amends the Aeronautical Information
Manual (AIM), 1-1-9 Instrument Landing System
(ILS), subparagraph k, ILS Course Distortion,
correcting deficiencies in the paragraph and better
aligning content with that published in FAA Order JO
7110.65, paragraph 3-7-5. This change also adds
controller observation and PIREPs to the sources
contributing to the official weather observation.

c. 1-1-17. GLOBAL POSITIONING SYS-
TEM (GPS)
7-6-7. MOUNTAIN FLYING

This change provides pilots guidance on the use of
visual flight rules (VFR) waypoints for mountain
pass entry points.

d. 3-2-3. CLASS B AIRSPACE

3-2-4. CLASS C AIRSPACE

4-1-8. APPROACH CONTROL SERVICE
FOR VFR ARRIVING AIRCRAFT

4-1-18. TERMINAL RADAR SERVICES
FOR VFR AIRCRAFT

4-4-11. IFR SEPARATION STANDARDS

4-5-3. SURVEILLANCE RADAR

5-4-11. RADAR APPROACHES

This change will eliminate the reference to Center

Radar Presentation (CENRAP) in several paragraphs
in the AIM.

Explanation of Changes

e. 3-5-2. MILITARY TRAINING ROUTES

This change to subparagraph 3-5-2e clarifies that
Military Training Route (MTR) information from the
Flight Information Publication (FLIP) is available
through Flight Service. This change also adds a new
subparagraph f that provides specific information for
accessing MTR route information from the FAA. In
addition, the former subparagraph f was re—lettered g
and “while inflight” was added for clarification.

f. 4-1-9. TRAFFIC ADVISORY PRACTICES
AT AIRPORTS WITHOUT OPERATING
CONTROL

This change updates the AIM to incorporate the
changes to the FAA Advisory Circular, AC90-66B,
that address pilot recommended self-announce
broadcasts along with recommendations for pilots
conducting straight—in landings to non-towered
airports. This change also adds the reference to the
AC 90-66, Non-Towered Airport Flight Operations.

g. 4-1-18. TERMINAL RADAR SERVICES
FOR VFR AIRCRAFT

This change adds the word “participating” and “and
other participating VFR” in subparagraph 4-1-18b6
to clarify that the guidance only applies to
participating visual flight rules (VFR) aircraft.

h. 4-1-20. TRANSPONDER AND ADS-B
OUT OPERATION
4-4-15. USE OF VISUAL CLEARING
PROCEDURES

This change expands the language in AIM paragraphs
4-1-20 and 4-4-15 to include the limitations
inherent in visual scans for traffic and the benefits and
best practices of using cockpit displays of traffic
information to supplement visual scans to help
overcome these limitations.

i. 4-5-1. RADAR

This change adds information to raise awareness
regarding potential limitations on Air Traffic Control
(ATC) radar for aircraft flying in the vicinity of wind
turbine farms and expands the knowledge of pilots
regarding the effects on aviation safety.
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j- 4-7-1. INTRODUCTION AND GENERAL
POLICIES

This change replaces “West Atlantic Route System”
with “West Atlantic” in the title of the referenced
Resource Guide for U.S. Operators.

k. 5-4-5. INSTRUMENT APPROACH PRO-
CEDURE (IAP) CHARTS
5-4-9. PROCEDURE TURN AND HOLD-
IN-LIEU OF PROCEDURE TURN
7-3-6. EXAMPLES FOR CALCULATING
ALTITUDE CORRECTIONS ON CTAS

This change has updated the referenced instrument
approach procedures (IAPs) due to the FAA Order
8260.19 update to remove the requirement to those
references from the profile notes, and to add
explanatory language that altitude restrictions at
stepdown fixes in the final approach segment are not
applicable to instrument landing system (ILS),
Localizer Performance with Vertical Guidance
(LPV), or LNAV/Vertical Navigation (VNAV)
approaches.

. 5-4-23. VISUAL APPROACH
5-5-11. VISUAL APPROACH

This change adds content to address go—around
responsibilities after conducting a visual approach for
aircraft either instructed to remain within the traffic
pattern or proceed as otherwise directed by air traffic
control (ATC). This change also addresses the
difference in approach clearances for locations with
or without an operating control tower.
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m. 7-1-10. WEATHER OBSERVING PRO-
GRAMS

This change clarifies that wind direction is reported
relative to magnetic north in the Automatic Terminal
Information Service (ATIS) as well as the Automated
Surface Observation System (ASOS) and the
Automated Weather Observation System (AWOS)
broadcasts.

n. APPENDIX 4. FAA FORM 7233-4. INTER-
NATIONAL FLIGHT PLAN

This change removes existing instructions allowing
alternate use of NAV/ to indicate Area Navigation
(RNAV) capability to resolve incompatibility with
required navigation performance (RNP) routing.
Adds instructions for RNP Standard Instrument
Departures (SIDs) and Standard Terminal Arrival
Routes (STARs), which are being added to the NAS
(for example, see the KSNA STAYY SID). Removes
the legacy use of NAV/ for RNAV capability to avoid
the NAV/ information overriding RNP capability
filed in PBN/. Because ICAO guidance is moving
towards use of standardized, unambiguous codes M1
and M2 for the two variations of RNP 2, the
information relating to Australia’s practice is
removed from the table.

o. Editorial Changes

Editorial changes include defining PIREP consistent-
ly as Pilot Weather Report and fixing incorrect
references in paragraph 5-6-6.

p.- Entire Publication

Additional editorial/format changes were made
where necessary. Revision bars were not used
because of the insignificant nature of these changes.

Explanation of Changes
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Aeronautical Information Manual (AIM)
Code of Federal Regulations and Advisory Circulars

Code of Federal Regulations - The FAA publishes the
Code of Federal Regulations (CFR) to make readily
available to the aviation community the regulatory
requirements placed upon them. These regulations
are sold as individual parts by the Superintendent of
Documents.

The more frequently amended parts are sold on
subscription service with subscribers receiving
changes automatically as issued. Less active parts are
sold on a single—sale basis. Changes to single-sale
parts will be sold separately as issued. Information
concerning these changes will be furnished by the
FAA through its Status of Federal Aviation
Regulations, AC 00-44.

Advisory Circulars - The FAA issues Advisory

Circulars (AC) to inform the aviation public in a
systematic way of nonregulatory material. Unless

Code of Federal Regulations and Advisory Circulars

incorporated into a regulation by reference, the
contents of an advisory circular are not binding on the
public. Advisory Circulars are issued in a numbered
subject system corresponding to the subject areas of
the Code of Federal Regulations (CFR) (Title 14,
Chapter 1, FAA).

NOTE-
Current AC information can be found at:
https://www.faa.gov/regulations_policies/advisory_circulars/.

External References - All references to Advisory
Circulars and other FAA publications in the
Aeronautical Information Manual include the FAA
Advisory Circular or Order identification numbers
(when available). However, due to varied publication
dates, the basic publication letter is not included.

EXAMPLE-

FAA Order JO 7110.65X, Air Traffic Control, is referenced
as FAA Order JO 7110.65.


https://www.faa.gov/regulations_policies/advisory_circulars/
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maneuvering will be required compared to an ILS
approach.

d. Glide Slope/Glide Path

1. The UHF glide slope transmitter, operating
on one of the 40 ILS channels within the frequency
range 329.15 MHz, to 335.00 MHz radiates its signals
in the direction of the localizer front course. The term
“glide path” means that portion of the glide slope that
intersects the localizer.

CAUTION-

False glide slope signals may exist in the area of the
localizer back course approach which can cause the glide
slope flag alarm to disappear and present unreliable glide
slope information. Disregard all glide slope signal
indications when making a localizer back course
approach unless a glide slope is specified on the approach
and landing chart.

2. The glide slope transmitter is located between
750 feet and 1,250 feet from the approach end of the
runway (down the runway) and offset 250 to 650 feet
from the runway centerline. It transmits a glide path
beam 1.4 degrees wide (vertically). The signal
provides descent information for navigation down to
the lowest authorized decision height (DH) specified
in the approved ILS approach procedure. The
glidepath may not be suitable for navigation below
the lowest authorized DH and any reference to
glidepath indications below that height must be
supplemented by visual reference to the runway
environment. Glidepaths with no published DH are
usable to runway threshold.

3. The glide path projection angle is normally
adjusted to 3 degrees above horizontal so that it
intersects the MM at about 200 feet and the OM at
about 1,400 feet above the runway elevation. The
glide slope is normally usable to the distance of
10 NM. However, at some locations, the glide slope
has been certified for an extended service volume
which exceeds 10 NM.

4. Pilots must be alert when approaching the
glidepath interception. False courses and reverse
sensing will occur at angles considerably greater than
the published path.

5. Make every effort to remain on the indicated
glide path.

CAUTION-
Avoid flying below the glide path to assure
obstacle/terrain clearance is maintained.

Navigation Aids

AIM

6. The published glide slope threshold crossing
height (TCH) DOES NOT represent the height of the
actual glide path on—course indication above the
runway threshold. It is used as a reference for
planning purposes which represents the height above
the runway threshold that an aircraft’s glide slope
antenna should be, if that aircraft remains on a
trajectory formed by the four-mile-to-middle
marker glidepath segment.

7. Pilots must be aware of the vertical height
between the aircraft’s glide slope antenna and the
main gear in the landing configuration and, at the DH,
plan to adjust the descent angle accordingly if the
published TCH indicates the wheel crossing height
over the runway threshold may not be satisfactory.
Tests indicate a comfortable wheel crossing height is
approximately 20 to 30 feet, depending on the type of
aircraft.

NOTE-

The TCH for a runway is established based on several
factors including the largest aircraft category that
normally uses the runway, how airport layout affects the
glide slope antenna placement, and terrain. A higher than
optimum TCH, with the same glide path angle, may cause
the aircraft to touch down further from the threshold if the
trajectory of the approach is maintained until the flare.
Pilots should consider the effect of a high TCH on the
runway available for stopping the aircraft.

e. Distance Measuring Equipment (DME)

1. When installed with the ILS and specified in
the approach procedure, DME may be used:

(a) In lieu of the OM;

(b) As aback course (BC) final approach fix
(FAF); and

(c¢) To establish other fixes on the localizer
course.

2. In some cases, DME from a separate facility
may be used within Terminal Instrument Procedures
(TERPS) limitations:

(a) To provide ARC initial approach seg-
ments;

(b) As a FAF for BC approaches; and
(c) As a substitute for the OM.
f. Marker Beacon

1. ILS marker beacons have a rated power
output of 3 watts or less and an antenna array
designed to produce an elliptical pattern with
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dimensions, at 1,000 feet above the antenna, of
approximately 2,400 feet in width and 4,200 feet in
length. Airborne marker beacon receivers with a
selective sensitivity feature should always be
operated in the “low” sensitivity position for proper
reception of ILS marker beacons.

2. ILS systems may have an associated OM. An
MM is no longer required. Locations with a Category
IT ILS also have an Inner Marker (IM). Due to
advances in both ground navigation equipment and
airborne avionics, as well as the numerous means that
may be used as a substitute for a marker beacon, the

11/3/22

some locations, higher powered radio beacons, up to
400 watts, are used as OM compass locators.

2. Compass locators transmit two letter identi-
fication groups. The outer locator transmits the first
two letters of the localizer identification group, and
the middle locator transmits the last two letters of the
localizer identification group.

h. ILS Frequency (See TBL 1-1-4.)

TBL I-1-4
Frequency Pairs Allocated for ILS

current requirements for the use of marker beacons Localizer MHz Glide Slope
are: 108.10 334.70
108.15 334.55
(a) An OM or suitable substitute identifies the 108.3 334.10
Final Approach Fix (FAF) for nonprecision approach 108.35 333.95
(NPA) operations (for example, localizer only); and 108.5 329.90
(b) The MM indicates a position approxi- 11008;75 ;ig'zg
mately 3,500 feet from the landing threshold. This is 108..75 330:3 z
also the position where an aircraft on the glide path 108.9 32930
will be at an altitude of approximately 200 feet above 108.95 32915
the elevation of the touchdown zone. A MM is no 109.1 331.40
longer operationally required. There are some MMs 109.15 33125
still in use, but there are no MMs being installed at 1093 332.00
new ILS sites by the FAA; and 10935 331.85
(¢) An IM, where installed, indicates the point 109.50 332.60
at which an aircraft is at decision height on the glide 109.55 332.45
path during a Category II ILS approach. An IM is only 109.70 333.20
required for CAT II operations that do not have a 109.75 333.05
published radio altitude (RA) minimum. 109.90 333.80
109.95 333.65
TBL 1-1-3 110.1 334.40
Marker Passage Indications 110.15 334.25
110.3 335.00
Marker Code Light 110.35 334.85
OM - - - BLUE 110.5 329.60
MM - e - AMBER 110.55 329.45
M e o o o WHITE 110.70 330.20
BC o o o o WHITE 110.75 330.05
110.90 330.80
3. A back course marker normally indicates the 110.95 330.65
ILS back course final approach fix where approach 111.10 331.70
descent is commenced. 111.15 331.55
111.30 332.30
g. Compass Locator TR AL
1. Compass locator transmitters are often 111.50 3329
situated at the MM and OM sites. The transmitters 111.55 332.75
have a power of less than 25 watts, a range of at least 111.70 3335
15 miles and operate between 190 and 535 kHz. At 111.75 333.35
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Localizer MHz Glide Slope
111.90 331.1
111.95 330.95

i. ILS Minimums

1. The lowest authorized ILS minimums, with
all required ground and airborne systems components
operative, are:

(a) Category I. Decision Height (DH)
200 feet and Runway Visual Range (RVR) 2,400 feet
(with touchdown zone and centerline lighting, RVR
1,800 feet), or (with Autopilot or FD or HUD, RVR
1,800 feet);

(b) Special Authorization Category 1.
DH 150 feet and Runway Visual Range (RVR) 1,400
feet, HUD to DH;

(c) Category II. DH 100 feet and RVR 1,200
feet (with autoland or HUD to touchdown and noted
on authorization, RVR 1,000 feet);

(d) Special Authorization Category II with
Reduced Lighting. DH 100 feet and RVR 1,200 feet
with autoland or HUD to touchdown and noted on
authorization (touchdown zone, centerline lighting,
and ALSF-2 are not required);

(e) Category IIIa. No DH or DH below 100
feet and RVR not less than 700 feet;

(f) Category IIIb. No DH or DH below 50
feet and RVR less than 700 feet but not less than 150
feet; and

(g) Category IIlc. No DH and no RVR
limitation.
NOTE-

Special authorization and equipment required for
Categories Il and I1I.

j- Inoperative ILS Components

1. Inoperative localizer. When the localizer
fails, an ILS approach is not authorized.

2. Inoperative glide slope. When the glide
slope fails, the ILS reverts to a non—precision
localizer approach.

REFERENCE-
See the inoperative component table in the U.S. Government Terminal

Procedures Publication (TPP), for adjustments to minimums due to
inoperative airborne or ground system equipment.

k. ILS Course Distortion
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1. All pilots should be aware that disturbances to
ILS localizer and glide slope courses may occur when
surface vehicles or aircraft are operated near the
localizer or glide slope antennas. Most ILS
installations are subject to signal interference by
either surface vehicles, aircraft or both. ILS
CRITICAL AREAS are established near each
localizer and glide slope antenna.

2. ATC issues control instructions to avoid
interfering operations within ILS critical areas at
controlled airports during the hours the Airport
Traffic Control Tower (ATCT) is in operation as
follows:

(a) Weather Conditions. Official weather
observation including controller observations and
pilot reports (PIREPs) indicates a ceiling of less than
800 feet and/or visibility less than 2 miles.

(1) Localizer Critical Area. Except for
aircraft that land, exit a runway, depart, or execute a
missed approach, vehicles and aircraft are not
authorized in or over the precision approach critical
area when an arriving aircraft is inside the outer
marker (OM) or the fix used in lieu of the OM.
Additionally, whenever the official weather observa-
tion indicates a ceiling of less than 200 feet or RVR
less than 2,000 feet, vehicles or aircraft operation are
not authorized in or over the area when an arriving
aircraft is inside the MM, or in the absence of a MM,
2 mile final.

(2) Glide Slope Critical Area. Do not
authorize vehicles or aircraft operations in or over the
area when an arriving aircraft is inside the ILS outer
marker (OM), or the fix used in lieu of the OM, unless
the arriving aircraft has reported the runway in sight
and is circling or side-stepping to land on another
runway.

(b) Weather Conditions. At or above ceil-
ing 800 feet and/or visibility 2 miles.

(1) No critical area protective action is
provided under these conditions.

(2) A flight crew, under these conditions,
should advise the tower that it will conduct an
AUTOLAND or COUPLED approach.

EXAMPLE-

Denver Tower, United 1153, Request Autoland/Coupled
Approach (runway)

ATC replies with:

United 1153, Denver Tower, Roger, Critical Areas not
protected.
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3. Aircraft holding below 5,000 feet between
the outer marker and the airport may cause localizer
signal variations for aircraft conducting the ILS
approach. Accordingly, such holding is not autho-
rized when weather or visibility conditions are less
than ceiling 800 feet and/or visibility 2 miles.

4. Pilots are cautioned that vehicular traffic not
subject to ATC may cause momentary deviation to
ILS course or glide slope signals. Also, critical areas
are not protected at uncontrolled airports or at airports
with an operating control tower when weather or
visibility conditions are above those requiring
protective measures. Aircraft conducting coupled or
autoland operations should be especially alert in
monitoring automatic flight control systems. (See
FIG 1-1-8.)

NOTE-

Unless otherwise coordinated through Flight Standards,
ILS signals to Category I runways are not flight inspected
below the point that is 100 feet less than the decision
altitude (DA). Guidance signal anomalies may be
encountered below this altitude.

1-1-10. Simplified Directional Facility
(SDF)

a. The SDF provides a final approach course
similar to that of the ILS localizer. It does not provide
glide slope information. A clear understanding of the
ILS localizer and the additional factors listed below
completely describe the operational characteristics
and use of the SDF.
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b. The SDF transmits signals within the range of
108.10 to 111.95 MHz.

c. The approach techniques and procedures used
in an SDF instrument approach are essentially the
same as those employed in executing a standard
localizer approach except the SDF course may not be
aligned with the runway and the course may be wider,
resulting in less precision.

d. Usable off-course indications are limited to
35 degrees either side of the course centerline.
Instrument indications received beyond 35 degrees
should be disregarded.

e. The SDF antenna may be offset from the runway
centerline. Because of this, the angle of convergence
between the final approach course and the runway
bearing should be determined by reference to the
instrument approach procedure chart. This angle is
generally not more than 3 degrees. However, it should
be noted that inasmuch as the approach course
originates at the antenna site, an approach which is
continued beyond the runway threshold will lead the
aircraft to the SDF offset position rather than along
the runway centerline.

f. The SDF signal is fixed at either 6 degrees or
12 degrees as necessary to provide maximum
flyability and optimum course quality.

g. Identification consists of a three—letter identifi-
er transmitted in Morse Code on the SDF frequency.
The appropriate instrument approach chart will
indicate the identifier used at a particular airport.
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System and other States as authorized (please consult
the applicable Aeronautical Information Publica-
tion). Equipage other than GPS may be required for
the desired operation. GPS navigation is used for both
Visual Flight Rules (VFR) and Instrument Flight
Rules (IFR) operations.

1. VFR Operations

(a) GPS navigation has become an asset to
VEFR pilots by providing increased navigational
capabilities and enhanced situational awareness.
Although GPS has provided many benefits to the
VER pilot, care must be exercised to ensure that
system capabilities are not exceeded. VFR pilots
should integrate GPS navigation with electronic
navigation (when possible), as well as pilotage and
dead reckoning.

(b) GPS receivers used for VFR navigation
vary from fully integrated IFR/VFR installation used
to support VFR operations to hand-held devices.
Pilots must understand the limitations of the receivers
prior to using in flight to avoid misusing navigation
information. (See TBL 1-1-6.) Most receivers are
not intuitive. The pilot must learn the various
keystrokes, knob functions, and displays that are
used in the operation of the receiver. Some
manufacturers provide computer—based tutorials or
simulations of their receivers that pilots can use to
become familiar with operating the equipment.

(c) When using GPS for VFR operations,
RAIM capability, database currency, and antenna
location are critical areas of concern.

(1) RAIM Capability. VFR GPS panel
mount receivers and hand—held units have no RAIM
alerting capability. This prevents the pilot from being
alerted to the loss of the required number of satellites
in view, or the detection of a position error. Pilots
should use a systematic cross—check with other
navigation techniques to verify position. Be
suspicious of the GPS position if a disagreement
exists between the two positions.

(2) Database Currency. Check the curren-
cy of the database. Databases must be updated for
IFR operations and should be updated for all other
operations. However, there is no requirement for
databases to be updated for VFR navigation. It is not
recommended to use a moving map with an outdated
database in and around critical airspace. Pilots using
an outdated database should verify waypoints using

Navigation Aids

AIM

current aeronautical products; for example, Chart
Supplement U.S., Sectional Chart, or En Route
Chart.

(3) Antenna Location. The antenna loca-
tion for GPS receivers used for IFR and VFR
operations may differ. VFR antennae are typically
placed for convenience more than performance,
while IFR installations ensure a clear view is
provided with the satellites. Antennae not providing
a clear view have a greater opportunity to lose the
satellite navigational signal. This is especially true
in the case of hand-held GPS receivers. Typically,
suction cups are used to place the GPS antennas on
the inside of cockpit windows. While this method has
great utility, the antenna location is limited to the
cockpit or cabin which rarely provides a clear view
of all available satellites. Consequently, signal losses
may occur due to aircraft structure blocking satellite
signals, causing a loss of navigation capability. These
losses, coupled with a lack of RAIM capability, could
present erroneous position and navigation informa-
tion with no warning to the pilot. While the use of a
hand-held GPS for VFR operations is not limited by
regulation, modification of the aircraft, such as
installing a panel- or yoke—-mounted holder, is
governed by 14 CFR Part 43. Consult with your
mechanic to ensure compliance with the regulation
and safe installation.

(d) Do not solely rely on GPS for VFR
navigation. No design standard of accuracy or
integrity is used for a VFR GPS receiver. VFR GPS
receivers should be used in conjunction with other
forms of navigation during VFR operations to ensure
a correct route of flight is maintained. Minimize
head—down time in the aircraft by being familiar with
your GPS receiver’s operation and by keeping eyes
outside scanning for traffic, terrain, and obstacles.

(e) VFR Waypoints

(1) VFR waypoints provide VFR pilots
with a supplementary tool to assist with position
awareness while navigating visually in aircraft
equipped with area navigation receivers. VFR
waypoints should be used as a tool to supplement
current navigation procedures. The uses of VFR
waypoints include providing navigational aids for
pilots unfamiliar with an area, waypoint definition of
existing reporting points, enhanced navigation in and
around Class B and Class C airspace, enhanced
navigation around Special Use Airspace, and entry
points for commonly flown mountain passes. VFR
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pilots should rely on appropriate and current
aeronautical charts published specifically for visual
navigation. If operating in a terminal area, pilots
should take advantage of the Terminal Area Chart
available for that area, if published. The use of VFR
waypoints does not relieve the pilot of any
responsibility to comply with the operational
requirements of 14 CFR Part 91.

(2) VFR waypoint names (for computer
entry and flight plans) consist of five letters
beginning with the letters “VP” and are retrievable
from navigation databases. The VFR waypoint
names are not intended to be pronounceable, and they
are not for use in ATC communications. On VFR
charts, stand—alone VFR waypoints will be portrayed
using the same four—point star symbol used for IFR
waypoints. VFR waypoints collocated with visual
check—points on the chart will be identified by small
magenta flag symbols. VFR waypoints collocated
with visual check-points will be pronounceable
based on the name of the visual check—point and may
be used for ATC communications. Each VFR
waypoint name will appear in parentheses adjacent to
the geographic location on the chart. Latitude/longi-
tude data for all established VFR waypoints may be
found in FAA Order JO 7350.9, Location Identifiers.

(3) VFR waypoints may not be used on IFR
flight plans. VFR waypoints are not recognized by the
IFR system and will be rejected for IFR routing
purposes.

(4) Pilots may use the five-letter identifier
as a waypoint in the route of flight section on a VFR
flight plan. Pilots may use the VFR waypoints only
when operating under VFR conditions. The point
may represent an intended course change or describe
the planned route of flight. This VFR filing would be
similar to how a VOR would be used in a route of
flight.

(5) VFR waypoints intended for use during
flight should be loaded into the receiver while on the
ground. Once airborne, pilots should avoid program-
ming routes or VFR waypoint chains into their
receivers.

(6) Pilots should be vigilant to see and
avoid other traffic when near VFR waypoints. With
the increased use of GPS navigation and accuracy,
expect increased traffic near VFR waypoints.
Regardless of the class of airspace, monitor the
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available ATC frequency for traffic information on
other aircraft operating in the vicinity. See paragraph
7-6-3, VFR in Congested Areas, for more
information.

(7) Mountain pass entry points are marked
for convenience to assist pilots with flight planning
and visual navigation. Do not attempt to fly a
mountain pass directly from VFR waypoint to VFR
waypoint—they do not create a path through the
mountain pass. Alternative routes are always
available. It is the pilot in command’s responsibility
to choose a suitable route for the intended flight and
known conditions.

REFERENCE-
AIM, Para 7-6-7, Mountain Flying.

2. IFR Use of GPS

(a) General Requirements. Authorization
to conduct any GPS operation under IFR requires:

(1) GPS navigation equipment used for IFR
operations must be approved in accordance with the
requirements specified in Technical Standard Order
(TSO) TSO-C129(), TSO-C196(), TSO-C145(), or
TSO-C146(), and the installation must be done in
accordance with Advisory Circular AC 20-138,
Airworthiness Approval of Positioning and Naviga-
tion Systems. Equipment approved in accordance
with TSO-C115a does not meet the requirements of
TSO-C129. Visual flight rules (VFR) and hand—-held
GPS systems are not authorized for IFR navigation,
instrument approaches, or as a principal instrument
flight reference.

(2) Aircraft using un-augmented GPS
(TSO-C129() or TSO-C196()) for navigation under
IFR must be equipped with an alternate approved and
operational means of navigation suitable for
navigating the proposed route of flight. (Examples of
alternate navigation equipment include VOR or
DME/DME/IRU capability). Active monitoring of
alternative navigation equipment is not required
when RAIM is available for integrity monitoring.
Active monitoring of an alternate means of
navigation is required when the GPS RAIM
capability is lost.

(3) Procedures must be established for use
in the event that the loss of RAIM capability is
predicted to occur. In situations where RAIM is
predicted to be unavailable, the flight must rely on
other approved navigation equipment, re-route to
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where RAIM is available, delay departure, or cancel
the flight.

(4) The GPS operation must be conducted
in accordance with the FAA—-approved aircraft flight
manual (AFM) or flight manual supplement. Flight
crew members must be thoroughly familiar with the
particular GPS equipment installed in the aircraft, the
receiver operation manual, and the AFM or flight
manual supplement. Operation, receiver presenta-
tion and capabilities of GPS equipment vary. Due to
these differences, operation of GPS receivers of
different brands, or even models of the same brand,
under IFR should not be attempted without thorough
operational knowledge. Most receivers have a
built—in simulator mode, which allows the pilot to
become familiar with operation prior to attempting
operation in the aircraft.

(5) Aircraft navigating by IFR-approved
GPS are considered to be performance-based
navigation (PBN) aircraft and have special equip-
ment suffixes. File the appropriate equipment suffix
in accordance with Appendix 4, TBL 4-2, on the
ATC flight plan. If GPS avionics become inopera-
tive, the pilot should advise ATC and amend the
equipment suffix.

(6) Prior to any GPS IFR operation, the
pilot must review appropriate NOTAMs and
aeronautical information. (See GPS NOTAMs/Aero-
nautical Information).

(b) Database Requirements. The onboard
navigation data must be current and appropriate for
the region of intended operation and should include
the navigation aids, waypoints, and relevant coded
terminal airspace procedures for the departure,
arrival, and alternate airfields.

(1) Further database guidance for terminal
and en route requirements may be found in AC
90-100, U.S. Terminal and En Route Area
Navigation (RNAV) Operations.

(2) Further database guidance on Required
Navigation Performance (RNP) instrument approach
operations, RNP terminal, and RNP en route
requirements may be found in AC 90-105, Approval
Guidance for RNP Operations and Barometric
Vertical Navigation in the U.S. National Airspace
System.
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(3) All approach procedures to be flown
must be retrievable from the current airborne
navigation database supplied by the equipment
manufacturer or other FAA-approved source. The
system must be able to retrieve the procedure by name
from the aircraft navigation database, not just as a
manually entered series of waypoints. Manual entry
of waypoints using latitude/longitude or place/bear-
ing is not permitted for approach procedures.

(4) Prior to using a procedure or waypoint
retrieved from the airborne navigation database, the
pilot should verify the validity of the database. This
verification should include the following preflight
and inflight steps:

[a] Preflight:

[1] Determine the date of database
issuance, and verify that the date/time of proposed
use is before the expiration date/time.

[2] Verify that the database provider
has not published a notice limiting the use of the
specific waypoint or procedure.

[b] Inflight:

[1] Determine that the waypoints
and transition names coincide with names found on
the procedure chart. Do not use waypoints which do
not exactly match the spelling shown on published
procedure charts.

[2] Determine that the waypoints are
logical in location, in the correct order, and their
orientation to each other is as found on the procedure
chart, both laterally and vertically.

NOTE-
There is no specific requirement to check each waypoint
latitude and longitude, type of waypoint and/or altitude
constraint, only the general relationship of waypoints in
the procedure, or the logic of an individual waypoint’s
location.

[3] If the cursory check of procedure
logic or individual waypoint location, specified in [b]
above, indicates a potential error, do not use the
retrieved procedure or waypoint until a verification of
latitude and longitude, waypoint type, and altitude
constraints indicate full conformity with the
published data.

(5) Air carrier and commercial operators
must meet the appropriate provisions of their
approved operations specifications.
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[a] During domestic operations for com-
merce or for hire, operators must have a second
navigation system capable of reversion or contin-
gency operations.

[b] Operators must have two independ-
ent navigation systems appropriate to the route to be
flown, or one system that is suitable and a second,
independent backup capability that allows the
operator to proceed safely and land at a different
airport, and the aircraft must have sufficient fuel
(reference 14 CFR 121.349, 125.203, 129.17, and
135.165). These rules ensure the safety of the
operation by preventing a single point of failure.

NOTE-

An aircraft approved for multi-sensor navigation and
equipped with a single navigation system must maintain an
ability to navigate or proceed safely in the event that any
one component of the navigation system fails, including the
flight management system (FMS). Retaining a FMS-inde-
pendent VOR capability would satisfy this requirement.

[c] The requirements for a second
system apply to the entire set of equipment needed to
achieve the navigation capability, not just the
individual components of the system such as the radio
navigation receiver. For example, to use two RNAV
systems (e.g., GPS and DME/DME/IRU) to comply
with the requirements, the aircraft must be equipped
with two independent radio navigation receivers and
two independent navigation computers (e.g., flight
management systems (FMS)). Alternatively, to
comply with the requirements using a single RNAV
system with an installed and operable VOR
capability, the VOR capability must be independent
of the FMS.

[d] To satisfy the requirement for two
independent navigation systems, if the primary
navigation system is GPS—based, the second system
must be independent of GPS (for example, VOR or
DME/DME/IRU). This allows continued navigation
in case of failure of the GPS or WAAS services.
Recognizing that GPS interference and test events
resulting in the loss of GPS services have become
more common, the FAA requires operators conduct-
ing IFR operations under 14 CFR 121.349, 125.203,
129.17 and 135.65 to retain a non-GPS navigation
capability consisting of either DME/DME, IRU, or
VOR for en route and terminal operations, and VOR
and ILS for final approach. Since this system is to be
used as a reversionary capability, single equipage is
sufficient.
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3. Oceanic, Domestic, En Route, and
Terminal Area Operations

(a) Conduct GPS IFR operations in oceanic
areas only when approved avionics systems are
installed. TSO-C196() users and TSO-C129() GPS
users authorized for Class Al, A2, B1, B2, C1, or C2
operations may use GPS in place of another approved
means of long-range navigation, such as dual INS.
(See TBL 1-1-5 and TBL 1-1-6.) Aircraft with a
single installation GPS, meeting the above specifica-
tions, are authorized to operate on short oceanic
routes requiring one means of long—range navigation
(reference AC 20-138, Appendix 1).

(b) Conduct GPS domestic, en route, and
terminal IFR operations only when approved
avionics systems are installed. Pilots may use GPS
via TSO-C129() authorized for Class Al, B1, B3,
C1, or C3 operations GPS via TSO-C196(); or
GPS/WAAS with either TSO-C145() or
TSO-C146(). When using TSO-C129() or
TSO-C196() receivers, the avionics necessary to
receive all of the ground-based facilities appropriate
for the route to the destination airport and any
required alternate airport must be installed and
operational. Ground-based facilities necessary for
these routes must be operational.

(1) GPS en route IFR operations may be
conducted in Alaska outside the operational service
volume of ground-based navigation aids when a
TSO-C145() or TSO-C146() GPS/wide area aug-
mentation system (WAAS) system is installed and
operating. WAAS is the U.S. version of a
satellite-based augmentation system (SBAS).

[a] In Alaska, aircraft may operate on
GNSS Q-routes with GPS (TSO-C129 () or
TSO-C196 ()) equipment while the aircraft remains
in Air Traffic Control (ATC) radar surveillance or
with GPS/WAAS (TSO-C145 () or TSO-C146 ())
which does not require ATC radar surveillance.

[b] In Alaska, aircraft may only operate
on GNSS T-routes with GPS/WAAS (TSO-C145 () or
TSO-C146 ()) equipment.

(2) Ground-based navigation equipment
is not required to be installed and operating for en
route IFR operations when using GPS/WAAS
navigation systems. All operators should ensure that
an alternate means of navigation is available in the
unlikely event the GPS/WAAS navigation system
becomes inoperative.
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(3) Q-routes and T-routes outside Alaska.
Q-routes require system performance currently met
by GPS, GPS/WAAS, or DME/DME/IRU RNAV
systems that satisfy the criteria discussed in AC
90-100, U.S. Terminal and En Route Area
Navigation (RNAV) Operations. T-routes require
GPS or GPS/WAAS equipment.

REFERENCE-
AIM, Paragraph 5-3-4, Airways and Route Systems.

(¢) GPS IFR approach/departure operations
can be conducted when approved avionics systems
are installed and the following requirements are met:

(1) The aircraft is TSO-C145() or TSO-
C146() or TSO-C196() or TSO-C129() in Class A1,
B1, B3, C1, or C3; and

(2) The approach/departure must be re-
trievable from the current airborne navigation
database in the navigation computer. The system
must be able to retrieve the procedure by name from
the aircraft navigation database. Manual entry of
waypoints using latitude/longitude or place/bearing
is not permitted for approach procedures.

(3) The authorization to fly instrument
approaches/departures with GPS is limited to U.S.
airspace.

(4) The use of GPS in any other airspace
must be expressly authorized by the FAA Adminis-
trator.

(5) GPS instrument approach/departure
operations outside the U.S. must be authorized by
the appropriate sovereign authority.

4. Departures and Instrument Departure
Procedures (DPs)

The GPS receiver must be set to terminal (1 NM)
CDI sensitivity and the navigation routes contained in
the database in order to fly published IFR charted
departures and DPs. Terminal RAIM should be
automatically provided by the receiver. (Terminal
RAIM for departure may not be available unless the
waypoints are part of the active flight plan rather than
proceeding direct to the first destination.) Certain
segments of a DP may require some manual
intervention by the pilot, especially when radar
vectored to a course or required to intercept a specific
course to a waypoint. The database may not contain
all of the transitions or departures from all runways
and some GPS receivers do not contain DPs in the
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database. It is necessary that helicopter procedures be
flown at 70 knots or less since helicopter departure
procedures and missed approaches use a 20:1
obstacle clearance surface (OCS), which is double
the fixed—wing OCS, and turning areas are based on
this speed as well.

5. GPS Instrument Approach Procedures

(a) GPS overlay approaches are designated
non-precision instrument approach procedures that
pilots are authorized to fly using GPS avionics.
Localizer (LOC), localizer type directional aid
(LDA), and simplified directional facility (SDF)
procedures are not authorized. Overlay procedures
are identified by the “name of the procedure” and “or
GPS” (e.g., VOR/DME or GPS RWY 15) in the title.
Authorized procedures must be retrievable from a
current onboard navigation database. The naviga-
tion database may also enhance position orientation
by displaying a map containing information on
conventional NAVAID approaches. This approach
information should not be confused with a GPS
overlay approach (see the receiver operating
manual, AFM, or AFM Supplement for details on
how to identify these approaches in the navigation
database).

NOTE-

Overlay approaches do not adhere to the design criteria
described in Paragraph 5—-4-5m, Area Navigation (RNAV)
Instrument Approach Charts, for stand-alone GPS
approaches. Overlay approach criteria is based on the
design criteria used for ground-based NAVAID ap-
proaches.

(b) Stand-alone approach procedures spe-
cifically designed for GPS systems have replaced
many of the original overlay approaches. All
approaches that contain “GPS” in the title (e.g.,
“VOR or GPS RWY 24,” “GPS RWY 24,” or
“RNAV (GPS) RWY 24”) can be flown using GPS.
GPS-equipped aircraft do not need underlying
ground-based NAVAIDs or associated aircraft
avionics to fly the approach. Monitoring the
underlying approach with ground—based NAVAIDs is
suggested when able. Existing overlay approaches
may be requested using the GPS title; for example,
the VOR or GPS RWY 24 may be requested as “GPS
RWY 24.” Some GPS procedures have a Terminal
Arrival Area (TAA) with an underlining RNAV
approach.

(¢c) For flight planning purposes,
TSO-C129() and TSO-C196()—equipped users
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(GPS users) whose navigation systems have fault
detection and exclusion (FDE) capability, who
perform a preflight RAIM prediction for the
approach integrity at the airport where the RNAV
(GPS) approach will be flown, and have proper
knowledge and any required training and/or
approval to conduct a GPS-based IAP, may file
based on a GPS—based IAP at either the destination
or the alternate airport, but not at both locations. At
the alternate airport, pilots may plan for:

(1) Lateral navigation (LNAV) or circling
minimum descent altitude (MDA);

(2) LNAV/vertical navigation (LNAV/
VNAV) DA, if equipped with and using approved
barometric vertical navigation (baro-VNAV) equip-
ment;

(3) RNP 0.3 DA on an RNAV (RNP) IAP,
if they are specifically authorized users using
approved baro-VNAV equipment and the pilot has
verified required navigation performance (RNP)
availability through an approved prediction program.

(d) If the above conditions cannot be met, any
required alternate airport must have an approved
instrument approach procedure other than GPS-
based that is anticipated to be operational and
available at the estimated time of arrival, and which
the aircraft is equipped to fly.

(e) Procedures for Accomplishing GPS
Approaches

(1) An RNAV (GPS) procedure may be
associated with a Terminal Arrival Area (TAA). The
basic design of the RNAV procedure is the “T” design
or a modification of the “T” (See Paragraph 5-4-5d,
Terminal Arrival Area (TAA), for complete informa-
tion).

(2) Pilots cleared by ATC for an RNAV
(GPS) approach should fly the full approach from an
Initial Approach Waypoint (IAWP) or feeder fix.
Randomly joining an approach at an intermediate fix
does not assure terrain clearance.

(3) When an approach has been loaded in
the navigation system, GPS receivers will give an
“arm” annunciation 30 NM straight line distance
from the airport/heliport reference point. Pilots
should arm the approach mode at this time if not
already armed (some receivers arm automatically).
Without arming, the receiver will not change from
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en route CDI and RAIM sensitivity of =5 NM either
side of centerline to =1 NM terminal sensitivity.
Where the IAWP is inside this 30 mile point, a CDI
sensitivity change will occur once the approach mode
is armed and the aircraft is inside 30 NM. Where the
IAWP is beyond 30 NM from the airport/heliport
reference point and the approach is armed, the CDI
sensitivity will not change until the aircraft is within
30 miles of the airport/heliport reference point.
Feeder route obstacle clearance is predicated on the
receiver being in terminal (£1 NM) CDI sensitivity
and RAIM within 30 NM of the airport/heliport
reference point; therefore, the receiver should always
be armed (if required) not later than the 30 NM
annunciation.

(4) The pilot must be aware of what bank
angle/turn rate the particular receiver uses to compute
turn anticipation, and whether wind and airspeed are
included in the receiver’s calculations. This informa-
tion should be in the receiver operating manual. Over
or under banking the turn onto the final approach
course may significantly delay getting on course and
may result in high descent rates to achieve the next
segment altitude.

(5) When within 2 NM of the Final
Approach Waypoint (FAWP) with the approach
mode armed, the approach mode will switch to
active, which results in RAIM and CDI changing to
approach sensitivity. Beginning 2 NM prior to the
FAWP, the full scale CDI sensitivity will smoothly
change from =1 NM to 0.3 NM at the FAWP. As
sensitivity changes from =1 NM to 0.3 NM
approaching the FAWP, with the CDI not centered,
the corresponding increase in CDI displacement
may give the impression that the aircraft is moving
further away from the intended course even though it
is on an acceptable intercept heading. Referencing the
digital track displacement information (cross track
error), if it is available in the approach mode, may
help the pilot remain position oriented in this
situation. Being established on the final approach
course prior to the beginning of the sensitivity change
at 2 NM will help prevent problems in interpreting the
CDI display during ramp down. Therefore, request-
ing or accepting vectors which will cause the aircraft
to intercept the final approach course within 2 NM of
the FAWP is not recommended.

(6) When receiving vectors to final, most
receiver operating manuals suggest placing the
receiver in the non-sequencing mode on the FAWP
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and manually setting the course. This provides an
extended final approach course in cases where the
aircraft is vectored onto the final approach course
outside of any existing segment which is aligned with
the runway. Assigned altitudes must be maintained
until established on a published segment of the
approach. Required altitudes at waypoints outside the
FAWP or stepdown fixes must be considered.
Calculating the distance to the FAWP may be
required in order to descend at the proper location.

(7) Overriding an automatically selected
sensitivity during an approach will cancel the
approach mode annunciation. If the approach mode
is not armed by 2 NM prior to the FAWP, the approach
mode will not become active at 2 NM prior to the
FAWP, and the equipment will flag. In these
conditions, the RAIM and CDI sensitivity will not
ramp down, and the pilot should not descend to MDA,
but fly to the MAWP and execute a missed approach.
The approach active annunciator and/or the receiver
should be checked to ensure the approach mode is
active prior to the FAWP.

(8) Do not attempt to fly an approach unless
the procedure in the onboard database is current and
identified as “GPS” on the approach chart. The
navigation database may contain information about
non-overlay approach procedures that enhances
position orientation generally by providing a map,
while flying these approaches using conventional
NAVAIDs. This approach information should not be
confused with a GPS overlay approach (see the
receiver operating manual, AFM, or AFM Supple-
ment for details on how to identify these procedures
in the navigation database). Flying point to point on
the approach does not assure compliance with the
published approach procedure. The proper RAIM
sensitivity will not be available and the CDI
sensitivity will not automatically change to *+0.3
NM. Manually setting CDI sensitivity does not
automatically change the RAIM sensitivity on some
receivers. Some existing non—precision approach
procedures cannot be coded for use with GPS and will
not be available as overlays.

(9) Pilots should pay particular attention
to the exact operation of their GPS receivers for
performing holding patterns and in the case of
overlay approaches, operations such as procedure
turns. These procedures may require manual
intervention by the pilot to stop the sequencing of
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waypoints by the receiver and to resume automatic
GPS navigation sequencing once the maneuver is
complete. The same waypoint may appear in the route
of flight more than once consecutively (for example,
IAWP, FAWP, MAHWP on a procedure turn). Care
must be exercised to ensure that the receiver is
sequenced to the appropriate waypoint for the
segment of the procedure being flown, especially if
one or more fly—overs are skipped (for example,
FAWP rather than IAWP if the procedure turn is not
flown). The pilot may have to sequence past one or
more fly—overs of the same waypoint in order to start
GPS automatic sequencing at the proper place in the
sequence of waypoints.

(10) Incorrect inputs into the GPS receiver
are especially critical during approaches. In some
cases, an incorrect entry can cause the receiver to
leave the approach mode.

(11) A fix on an overlay approach identi-
fied by a DME fix will not be in the waypoint
sequence on the GPS receiver unless there is a
published name assigned to it. When a name is
assigned, the along track distance (ATD) to the
waypoint may be zero rather than the DME stated on
the approach chart. The pilot should be alert for this
on any overlay procedure where the original
approach used DME.

(12) If a visual descent point (VDP) is
published, it will not be included in the sequence of
waypoints. Pilots are expected to use normal piloting

techniques for beginning the visual descent, such as
ATD.

(13) Unnamed stepdown fixes in the final
approach segment may or may not be coded in the
waypoint sequence of the aircraft’s navigation
database and must be identified using ATD.
Stepdown fixes in the final approach segment of
RNAV (GPS) approaches are being named, in
addition to being identified by ATD. However, GPS
avionics may or may not accommodate waypoints
between the FAF and MAP. Pilots must know the
capabilities of their GPS equipment and continue to
identify stepdown fixes using ATD when necessary.

(f) Missed Approach

(1) A GPS missed approach requires pilot
action to sequence the receiver past the MAWP to the
missed approach portion of the procedure. The pilot
must be thoroughly familiar with the activation
procedure for the particular GPS receiver installed in
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the aircraft and must initiate appropriate action after
the MAWP. Activating the missed approach prior to
the MAWP will cause CDI sensitivity to immediately
change to terminal (=1NM) sensitivity and the
receiver will continue to navigate to the MAWP. The
receiver will not sequence past the MAWP. Turns
should not begin prior to the MAWP. If the missed
approach is not activated, the GPS receiver will
display an extension of the inbound final approach
course and the ATD will increase from the MAWP
until it is manually sequenced after crossing the
MAWP.

(2) Missed approach routings in which the
first track is via a course rather than direct to the next
waypoint require additional action by the pilot to set
the course. Being familiar with all of the inputs
required is especially critical during this phase of
flight.

(g) Receiver Autonomous Integrity Moni-
toring (RAIM)

(1) RAIM outages may occur due to an
insufficient number of satellites or due to unsuitable
satellite geometry which causes the error in the
position solution to become too large. Loss of satellite
reception and RAIM warnings may occur due to
aircraft dynamics (changes in pitch or bank angle).
Antenna location on the aircraft, satellite position
relative to the horizon, and aircraft attitude may affect
reception of one or more satellites. Since the relative
positions of the satellites are constantly changing,
prior experience with the airport does not guarantee
reception at all times, and RAIM availability should
always be checked.

(2) Civilian pilots may obtain GPS RAIM
availability information for nonprecision approach
procedures by using a manufacturer—supplied RAIM
prediction tool, or using the Service Availability
Prediction Tool (SAPT) on the FAA en route and
terminal RAIM prediction website. Pilots can also
request GPS RAIM aeronautical information from a
flight service station during preflight briefings. GPS
RAIM aeronautical information can be obtained for
a period of 3 hours (for example, if you are scheduled
to arrive at 1215 hours, then the GPS RAIM
information is available from 1100 to 1400 hours) or
a 24-hour timeframe at a particular airport. FAA
briefers will provide RAIM information for a period
of 1 hour before to 1 hour after the ETA hour, unless
a specific timeframe is requested by the pilot. If flying
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a published GPS departure, a RAIM prediction
should also be requested for the departure airport.

(3) The military provides airfield specific
GPS RAIM NOTAMs for nonprecision approach
procedures at military airfields. The RAIM outages
are issued as M-series NOTAMs and may be
obtained for up to 24 hours from the time of request.

(4) Receiver manufacturers and/or data-
base suppliers may supply “NOTAM” type
information concerning database errors. Pilots
should check these sources when available, to ensure
that they have the most current information
concerning their electronic database.

(5) If RAIM is not available, use another
type of navigation and approach system; select
another route or destination; or delay the trip until
RAIM is predicted to be available on arrival. On
longer flights, pilots should consider rechecking the
RAIM prediction for the destination during the flight.
This may provide an early indication that an
unscheduled satellite outage has occurred since
takeoff.

(6) If a RAIM failure/status annunciation
occurs prior to the final approach waypoint (FAWP),
the approach should not be completed since GPS no
longer provides the required integrity. The receiver
performs a RAIM prediction by 2 NM prior to the
FAWP to ensure that RAIM is available as a condition
for entering the approach mode. The pilot should
ensure the receiver has sequenced from “Armed” to
“Approach” prior to the FAWP (normally occurs 2
NM prior). Failure to sequence may be an indication
of the detection of a satellite anomaly, failure to arm
the receiver (if required), or other problems which
preclude flying the approach.

(7) If the receiver does not sequence into
the approach mode or a RAIM failure/status
annunciation occurs prior to the FAWP, the pilot must
not initiate the approach nor descend, but instead,
proceed to the missed approach waypoint (MAWP)
via the FAWP, perform a missed approach, and
contact ATC as soon as practical. The GPS receiver
may continue to operate after a RAIM flag/status
annunciation appears, but the navigation information
should be considered advisory only. Refer to the
receiver operating manual for specific indications
and instructions associated with loss of RAIM prior
to the FAF.
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(8) If the RAIM flag/status annunciation
appears after the FAWP, the pilot should initiate a
climb and execute the missed approach. The GPS
receiver may continue to operate after a RAIM
flag/status annunciation appears, but the navigation
information should be considered advisory only.
Refer to the receiver operating manual for operating
mode information during a RAIM annunciation.

(h) Waypoints

(1) GPS receivers navigate from one
defined point to another retrieved from the aircraft’s
onboard navigational database. These points are
waypoints (5-letter pronounceable name), existing
VHF intersections, DME fixes with 5-letter
pronounceable names and 3-letter NAVAID IDs.
Each waypoint is a geographical location defined by
a latitude/longitude geographic coordinate. These
5-letter waypoints, VHF intersections, 5-letter
pronounceable DME fixes and 3-letter NAVAID IDs
are published on various FAA aeronautical naviga-
tion products (IFR Enroute Charts, VFR Charts,
Terminal Procedures Publications, etc.).

(2) A Computer Navigation Fix (CNF) is
also a point defined by a latitude/longitude coordinate
and is required to support Performance-Based
Navigation (PBN) operations. The GPS receiver uses
CNFs in conjunction with waypoints to navigate from
point to point. However, CNFs are not recognized by
ATC. ATC does not maintain CNFs in their database
and they do not use CNFs for any air traffic control
purpose. CNFs may or may not be charted on FAA
aeronautical navigation products, are listed in the
chart legends, and are for advisory purposes only.
Pilots are not to use CNFs for point to point
navigation (proceed direct), filing a flight plan, or in
aircraft/ATC communications. CNFs that do appear
on aeronautical charts allow pilots increased
situational awareness by identifying points in the
aircraft database route of flight with points on the
aeronautical chart. CNFs are random five-letter
identifiers, not pronounceable like waypoints and
placed in parenthesis. Eventually, all CNFs will begin
with the letters “CF” followed by three consonants
(for example, CFWBG). This five-letter identifier
will be found next to an “x” on enroute charts and
possibly on an approach chart. On instrument
approach procedures (charts) in the terminal
procedures publication, CNFs may represent un-
named DME fixes, beginning and ending points of
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DME arcs, and sensor (ground-based signal i.e.,
VOR, NDB, ILS) final approach fixes on GPS
overlay approaches. These CNFs provide the GPS
with points on the procedure that allow the overlay
approach to mirror the ground-based sensor
approach. These points should only be used by the
GPS system for navigation and should not be used by
pilots for any other purpose on the approach. The
CNF concept has not been adopted or recognized by
the International Civil Aviation Organization
(ICAO).

(3) GPS approaches use fly—over and
fly-by waypoints to join route segments on an
approach. Fly-by waypoints connect the two
segments by allowing the aircraft to turn prior to the
current waypoint in order to roll out on course to the
next waypoint. This is known as turn anticipation and
is compensated for in the airspace and terrain
clearances. The missed approach waypoint (MAWP)
will always be a fly—-over waypoint. A holding
waypoint will always be designed as a fly—over
waypoint in the navigational database but may be
charted as a fly-by event unless the holding waypoint
is used for another purpose in the procedure and both
events require the waypoint to be a fly—over event.
Some waypoints may have dual use; for example, as
a fly-by waypoint when used as an IF for a NoPT
route and as a fly—over waypoint when the same
waypoint is also used as an IAF/IF hold-in-lieu of
PT. Since the waypoint can only be charted one way,
when this situation occurs, the fly-by waypoint
symbol will be charted in all uses of the waypoint.

(4) Unnamed waypoints for each airport
will be uniquely identified in the database. Although
the identifier may be used at different airports (for
example, RW36 will be the identifier at each airport
with a runway 36), the actual point, at each airport, is
defined by a specific latitude/longitude coordinate.

(5) The runway threshold waypoint, nor-
mally the MAWP, may have a five-letter identifier
(for example, SNEEZ) or be coded as RW## (for
example, RW36, RW36L). MAWPs located at the
runway threshold are being changed to the RW##
identifier, while MAWPs not located at the threshold
will have a five—letter identifier. This may cause the
approach chart to differ from the aircraft database
until all changes are complete. The runway threshold
waypoint is also used as the center of the Minimum
Safe Altitude (MSA) on most GPS approaches.
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(i) Position Orientation. Pilots should pay
particular attention to position orientation while
using GPS. Distance and track information are
provided to the next active waypoint, not to a fixed
navigation aid. Receivers may sequence when the
pilot is not flying along an active route, such as when
being vectored or deviating for weather, due to the
proximity to another waypoint in the route. This can
be prevented by placing the receiver in the
non-sequencing mode. When the receiver is in the
non-sequencing mode, bearing and distance are
provided to the selected waypoint and the receiver
will not sequence to the next waypoint in the route
until placed back in the auto sequence mode or the
pilot selects a different waypoint. The pilot may
have to compute the ATD to stepdown fixes and
other points on overlay approaches, due to the
receiver showing ATD to the next waypoint rather
than DME to the VOR or ILS ground station.

(j) Impact of Magnetic Variation on PBN
Systems

(1) Differences may exist between PBN
systems and the charted magnetic courses on
ground—-based NAVAID instrument flight procedures
(IFP), enroute charts, approach charts, and Standard
Instrument Departure/Standard Terminal Arrival
(SID/STAR) charts. These differences are due to the
magnetic variance used to calculate the magnetic
course. Every leg of an instrument procedure is first
computed along a desired ground track with reference
to true north. A magnetic variation correction is then
applied to the true course in order to calculate a
magnetic course for publication. The type of
procedure will determine what magnetic variation
value is added to the true course. A ground—-based
NAVAID IFP applies the facility magnetic variation
of record to the true course to get the charted magnetic
course. Magnetic courses on PBN procedures are
calculated two different ways. SID/STAR procedures
use the airport magnetic variation of record, while
IFR enroute charts use magnetic reference bearing.
PBN systems make a correction to true north by
adding a magnetic variation calculated with an
algorithm based on aircraft position, or by adding the
magnetic variation coded in their navigational
database. This may result in the PBN system and the
procedure designer using a different magnetic
variation, which causes the magnetic course
displayedby the PBN system and the magnetic course
charted on the IFP plate to be different. It is important
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to understand, however, that PBN systems, (with the
exception of VOR/DME RNAV equipment) navigate
by reference to true north and display magnetic
course only for pilot reference. As such, a properly
Junctioning PBN system, containing a current and
accurate navigational database, should fly the
correct ground track for any loaded instrument
procedure, despite differences in displayed magnetic
course that may be attributed to magnetic variation
application. Should significant differences between
the approach chart and the PBN system avionics’
application of the navigation database arise, the
published approach chart, supplemented by NOT-
AMs, holds precedence.

(2) The course into a waypoint may not
always be 180 degrees different from the course
leaving the previous waypoint, due to the PBN
system avionics’ computation of geodesic paths,
distance between waypoints, and differences in
magnetic variation application. Variations in dis-
tances may also occur since PBN system
distance—to—waypoint values are ATDs computed to
the next waypoint and the DME values published on
underlying procedures are slant-range distances
measured to the station. This difference increases
with aircraft altitude and proximity to the NAVAID.

(k) GPS Familiarization

Pilots should practice GPS approaches in visual
meteorological conditions (VMC) until thoroughly
proficient with all aspects of their equipment
(receiver and installation) prior to attempting flight
in instrument meteorological conditions (IMC).
Pilots should be proficient in the following areas:

(1) Using the receiver autonomous integ-
rity monitoring (RAIM) prediction function;

(2) Inserting a DP into the flight plan,
including setting terminal CDI sensitivity, if required,
and the conditions under which terminal RAIM is
available for departure;

(3) Programming the destination airport;

(4) Programming and flying the ap-
proaches (especially procedure turns and arcs);

(5) Changing to another approach after
selecting an approach;

(6) Programming and flying “direct”
missed approaches;

(7) Programming and flying “routed”
missed approaches;
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(8) Entering, flying, and exiting holding
patterns, particularly on approaches with a second

waypoint in the holding pattern;

(9) Programming and flying a “route” from

a holding pattern;

(10) Programming and flying an approach

AIM

with radar vectors to the intermediate segment;

TBL 1-1-5

(11) Indication of the actions required for
RAIM failure both before and after the FAWP; and

(12) Programming a radial and distance
from a VOR (often used in departure instructions).

GPS IFR Equipment Classes/Categories

TSO-C129
Equipment Int. Nav. Sys. to ) ) Non-precision
Class RAIM Prov. R.AIM Oceanic En Route Terminal Approach
Equiv. Capable

Class A - GPS sensor and navigation capability.

Al yes yes yes yes yes

A2 yes yes yes yes no
Class B — GPS sensor data to an integrated navigation system (i.e., FMS, multi-sensor navigation system, etc.).

B1 yes yes yes yes yes

B2 yes yes yes yes no

B3 yes yes yes yes yes

B4 yes yes yes yes no

flight director, to reduce flight tech. e

Class C - GPS sensor data to an integrated navigation system (as in Class B) which provides enhanced guidance
rrors. Limited to 14 CFR Part 121 or equivalent criteria.

to an autopilot, or

C1

yes yes yes yes yes
Cc2 yes yes yes yes no
C3 yes yes yes yes yes
C4 yes yes yes yes no
TBL 1-1-6
GPS Approval Required/Authorized Use
Installation | Operational
Equipment Approval Approval IFR IFR IFR Oceanic In Lieu of
Typel Required Required En Route? Terminal? Approach3 Remote ADF and/or
DME?
Hand held* x>
VER Panel Mount* X
IFR En Route X X X X X
and Terminal
IFR Oceanic/ X X X X X X
Remote
IFR En Route, X X X X X X
Terminal, and
Approach
NOTE-

1To determine equipment approvals and limitations, refer to the AFM, AFM supplements, or pilot guides.
2Requires verification of data for correctness if database is expired.
3Requires current database or verification that the procedure has not been amended since the expiration of the database.
4VFR and hand-held GPS systems are not authorized for IFR navigation, instrument approaches, or as a primary instrument
flight reference. During IFR operations they may be considered only an aid to situational awareness.
SHand-held receivers require no approval. However, any aircraft modification to support the hand-held receiver;
i.e., installation of an external antenna or a permanent mounting bracket, does require approval.
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1-1-18. Wide Area Augmentation System
(WAAS)

a. General

1. The FAA developed the WAAS to improve
the accuracy, integrity and availability of GPS
signals. WAAS will allow GPS to be used, as the
aviation navigation system, from takeoff through
approach when it is complete. WAAS is a critical
component of the FAA’s strategic objective for a
seamless satellite navigation system for civil
aviation, improving capacity and safety.

2. The International Civil Aviation Organiza-
tion (ICAO) has defined Standards and
Recommended Practices (SARPs) for satellite-based
augmentation systems (SBAS) such as WAAS. India
and Europe are building similar systems: EGNOS,
the European Geostationary Navigation Overlay
System; and India’s GPS and Geo-Augmented
Navigation (GAGAN) system. The merging of these
systems will create an expansive navigation
capability similar to GPS, but with greater accuracy,
availability, and integrity.

3. Unlike traditional ground—based navigation
aids, WAAS will cover a more extensive service area.
Precisely surveyed wide—area reference stations
(WRS) are linked to form the U.S. WAAS network.
Signals from the GPS satellites are monitored by
these WRSs to determine satellite clock and
ephemeris corrections and to model the propagation
effects of the ionosphere. Each station in the network
relays the data to a wide—area master station (WMS)
where the correction information is computed. A
correction message is prepared and uplinked to a
geostationary earth orbit satellite (GEO) via a GEO
uplink subsystem (GUS) which is located at the
ground earth station (GES). The message is then
broadcast on the same frequency as GPS (L1,
1575.42 MHz) to WAAS receivers within the
broadcast coverage area of the WAAS GEO.

4. In addition to providing the correction signal,
the WAAS GEO provides an additional pseudorange
measurement to the aircraft receiver, improving the
availability of GPS by providing, in effect, an
additional GPS satellite in view. The integrity of GPS
is improved through real-time monitoring, and the
accuracy is improved by providing differential
corrections to reduce errors. The performance
improvement is sufficient to enable approach
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procedures with GPS/WAAS glide paths (vertical
guidance).

5. The FAA has completed installation of 3
GEO satellite links, 38 WRSs, 3 WMSs, 6 GES, and
the required terrestrial communications to support
the WAAS network including 2 operational control
centers. Prior to the commissioning of the WAAS for
public use, the FAA conducted a series of test and
validation activities. Future dual frequency opera-
tions are planned.

6. GNSS navigation, including GPS and
WAAS, is referenced to the WGS—84 coordinate
system. It should only be used where the Aeronautical
Information Publications (including electronic data
and aeronautical charts) conform to WGS-84 or
equivalent. Other countries’ civil aviation authorities
may impose additional limitations on the use of their
SBAS systems.

b. Instrument Approach Capabilities

1. A class of approach procedures which
provide vertical guidance, but which do not meet the
ICAO Annex 10 requirements for precision ap-
proaches has been developed to support satellite
navigation use for aviation applications worldwide.
These procedures are not precision and are referred to
as Approach with Vertical Guidance (APV), are
defined in ICAO Annex 6, and include approaches
such as the LNAV/VNAV and localizer performance
with vertical guidance (LPV). These approaches
provide vertical guidance, but do not meet the more
stringent standards of a precision approach. Properly
certified WAAS receivers will be able to fly to LPV
minima and LNAV/VNAV minima, using a WAAS
electronic glide path, which eliminates the errors that
can be introduced by using Barometric altimetry.

2. LPV minima takes advantage of the high
accuracy guidance and increased integrity provided
by WAAS. This WAAS generated angular guidance
allows the use of the same TERPS approach criteria
used for ILS approaches. LPV minima may have a
decision altitude as low as 200 feet height above
touchdown with visibility minimums as low as 1/,
mile, when the terrain and airport infrastructure
support the lowest minima. LPV minima is published
on the RNAV (GPS) approach charts (see paragraph
5-4-5, Instrument Approach Procedure Charts).

3. A different WAAS-based line of minima,
called Localizer Performance (LP) is being added in
locations where the terrain or obstructions do not
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(b) The pilot-in-command holds a recre-
ational pilot certificate and has met the requirements
of 14 CFR Section 61.101; or

(¢) The pilot—in—command holds a sport pilot
certificate and has met the requirements of 14 CFR
Section 61.325; or

(d) The aircraft is operated by a student pilot:

(1) Who seeks a private pilot certificate and
has met the requirements of 14 CFR Section 61.95.

(2) Who seeks a recreational pilot or sport
pilot certificate and has met the requirements of 14
CFR Section 61.94.

4. Unless otherwise authorized by ATC, each
person operating a large turbine engine-powered
airplane to or from a primary airport must operate at
or above the designated floors while within the lateral
limits of Class B airspace.

5. Unless otherwise authorized by ATC, each
aircraft must be equipped as follows:

(a) For IFR operations, an operable VOR or
TACAN receiver or an operable and suitable RNAV
system; and

(b) For all operations, a two-way radio
capable of communications with ATC on appropriate
frequencies for that area; and

(¢) Unless otherwise authorized by ATC, an
operable radar beacon transponder with automatic
altitude reporting capability and operable ADS-B
Out equipment.

NOTE-

ATC may, upon notification, immediately authorize a
deviation from the altitude reporting equipment require-
ment; however, a request for a deviation from the 4096
transponder equipment requirement must be submitted to
the controlling ATC facility at least one hour before the
proposed operation. A request for a deviation from the
ADS-B equipage requirement must be submitted using the
FAA’s automated web authorization tool at least one hour
but not more than 24 hours before the proposed operation.
REFERENCE-

AIM, Paragraph 4—-1-20, Transponder and ADS—B Out Operation
AC 90-114, Automatic Dependent Surveillance-Broadcast Operations

6. Mode C Veil. The airspace within 30 nauti-
cal miles of an airport listed in Appendix D, Section 1
of 14 CFR Part 91 (generally primary airports within
Class B airspace areas), from the surface upward to
10,000 feet MSL. Unless otherwise authorized by
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ATC, aircraft operating within this airspace must be
equipped with an operable radar beacon transponder
with automatic altitude reporting capability and
operable ADS-B Out equipment.

However, aircraft that were not originally certificated
with an engine—driven electrical system or that have
not subsequently been certified with a system
installed may conduct operations within a Mode C
veil provided the aircraft remains outside Class A, B
or C airspace; and below the altitude of the ceiling of
a Class B or Class C airspace area designated for an
airport or 10,000 feet MSL, whichever is lower.

c. Charts. Class B airspace is charted on
Sectional Charts, IFR En Route Low Altitude, and
Terminal Area Charts.

d. Flight Procedures.

1. Flights. Aircraft within Class B airspace are
required to operate in accordance with current IFR
procedures. A clearance for a visual approach to a
primary airport is not authorization for turbine—
powered airplanes to operate below the designated
floors of the Class B airspace.

2. VFR Flights.

(a) Arriving aircraft must obtain an ATC
clearance prior to entering Class B airspace and must
contact ATC on the appropriate frequency, and in
relation to geographical fixes shown on local charts.
Although a pilot may be operating beneath the floor
of the Class B airspace on initial contact,
communications with ATC should be established in
relation to the points indicated for spacing and
sequencing purposes.

(b) Departing aircraft require a clearance to
depart Class B airspace and should advise the
clearance delivery position of their intended altitude
and route of flight. ATC will normally advise VFR
aircraft when leaving the geographical limits of the
Class B airspace. Radar service is not automatically
terminated with this advisory unless specifically
stated by the controller.

(c) Aircraft not landing or departing the
primary airport may obtain an ATC clearance to
transit the Class B airspace when traffic conditions
permit and provided the requirements of 14 CFR
Section 91.131 are met. Such VFR aircraft are
encouraged, to the extent possible, to operate at
altitudes above or below the Class B airspace or
transit through established VFR corridors. Pilots
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operating in VFR corridors are urged to use frequency
122.750 MHz for the exchange of aircraft position
information.

e. ATC Clearances and Separation. An ATC
clearance is required to enter and operate within
Class B airspace. VFR pilots are provided sequenc-
ing and separation from other aircraft while operating
within Class B airspace.

REFERENCE-

AIM, Paragraph 4-1-18, Terminal Radar Services for VFR Aircraft.
NOTE-

Separation and sequencing of VFR aircraft will be
suspended in the event of a radar outage as this service is
dependent on radar. The pilot will be advised that the
service is not available and issued wind, runway
information and the time or place to contact the tower.

1. VFR aircraft are separated from all VFR/IFR
aircraft which weigh 19,000 pounds or less by a
minimum of:

(a) Target resolution, or
(b) 500 feet vertical separation, or
(c) Visual separation.

2. VFR aircraft are separated from all VFR/IFR
aircraft which weigh more than 19,000 and turbojets
by no less than:

(a) 11/, miles lateral separation, or
(b) 500 feet vertical separation, or
(c) Visual separation.

3. This program is not to be interpreted as
relieving pilots of their responsibilities to see and
avoid other traffic operating in basic VFR weather
conditions, to adjust their operations and flight path
as necessary to preclude serious wake encounters, to
maintain appropriate terrain and obstruction clear-
ance or to remain in weather conditions equal to or
better than the minimums required by 14 CFR
Section 91.155. Approach control should be advised
and a revised clearance or instruction obtained when
compliance with an assigned route, heading and/or
altitude is likely to compromise pilot responsibility
with respect to terrain and obstruction clearance,
vortex exposure, and weather minimums.

4. ATC may assign altitudes to VFR aircraft that
do not conform to 14 CFR Section 91.159.
“RESUME APPROPRIATE VFR ALTITUDES”
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will be broadcast when the altitude assignment is no
longer needed for separation or when leaving Class B
airspace. Pilots must return to an altitude that
conforms to 14 CFR Section 91.159.

f. Proximity operations. VFR aircraft operating
in proximity to Class B airspace are cautioned against
operating too closely to the boundaries, especially
where the floor of the Class B airspace is 3,000 feet
or less above the surface or where VFR cruise
altitudes are at or near the floor of higher levels.
Observance of this precaution will reduce the
potential for encountering an aircraft operating at the
altitudes of Class B floors. Additionally, VFR aircraft
are encouraged to utilize the VFR Planning Chart as
a tool for planning flight in proximity to Class B
airspace. Charted VFR Flyway Planning Charts are
published on the back of the existing VFR Terminal
Area Charts.

3-2-4. Class C Airspace

a. Definition. Generally, that airspace from the
surface to 4,000 feet above the airport elevation
(charted in MSL) surrounding those airports that have
an operational control tower, are serviced by a radar
approach control, and that have a certain number of
IFR operations or passenger enplanements. Although
the configuration of each Class C airspace area is
individually tailored, the airspace usually consists of
a 5 NM radius core surface area that extends from the
surface up to 4,000 feet above the airport elevation,
and a 10 NM radius shelf area that extends no lower
than 1,200 feet up to 4,000 feet above the airport
elevation.

b. Charts. Class C airspace is charted on Sectional
Charts, IFR En Route Low Altitude, and Terminal
Area Charts where appropriate.

¢. Operating Rules and Pilot/Equipment
Requirements:

1. Pilot Certification. No specific certification
required.

2. Equipment.
(a) Two-way radio; and

(b) Unless otherwise authorized by ATC, an
operable radar beacon transponder with automatic
altitude reporting capability and operable ADS-B
Out equipment.
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NOTE-
See Paragraph 4-1-20, Transponder and ADS-B Out
Operation, subparagraph f for Mode C transponder/
ADS-B requirements for operating above Class C
airspace.

3. Arrival or Through Flight Entry Require-
ments. Two-way radio communication must be
established with the ATC facility providing ATC
services prior to entry and thereafter maintain those
communications while in Class C airspace. Pilots of
arriving aircraft should contact the Class C airspace
ATC facility on the publicized frequency and give
their position, altitude, radar beacon code, destina-
tion, and request Class C service. Radio contact
should be initiated far enough from the Class C
airspace boundary to preclude entering Class C
airspace before two-way radio communications are
established.

NOTE-

1. If the controller responds to a radio call with, “(aircraft
callsign) standby,” radio communications have been
established and the pilot can enter the Class C airspace.

2. If workload or traffic conditions prevent immediate
provision of Class C services, the controller will inform the
pilot to remain outside the Class C airspace until
conditions permit the services to be provided.

3. It is important to understand that if the controller
responds to the initial radio call without using the aircraft
identification, radio communications have not been
established and the pilot may not enter the Class C
airspace.

4. Class C airspace areas have a procedural Outer Area.
Normally this area is 20 NM from the primary Class C
airspace airport. Its vertical limit extends from the lower
limits of radio/radar coverage up to the ceiling of the
approach control’s delegated airspace, excluding the Class
C airspace itself, and other airspace as appropriate. (This
outer area is not charted.)

5. Pilots approaching an airport with Class C service
should be aware that if they descend below the base altitude
of the 5 to 10 mile shelf during an instrument or visual
approach, they may encounter non-transponder/non—
ADS-B VFR aircraft.

EXAMPLE-
1. [Aircraft callsign] “remain outside the Class Charlie
airspace and standby.”

2. “Aircraft calling Dulles approach control, standby.”

4. Departures from:
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(a) A primary or satellite airport with an
operating control tower. Two-way radio communica-
tions must be established and maintained with the
control tower, and thereafter as instructed by ATC
while operating in Class C airspace.

(b) A satellite airport without an operating
control tower. Two-way radio communications must
be established as soon as practicable after departing
with the ATC facility having jurisdiction over the
Class C airspace.

5. Aircraft Speed. Unless otherwise autho-
rized or required by ATC, no person may operate an
aircraft at or below 2,500 feet above the surface
within 4 nautical miles of the primary airport of a
Class C airspace area at an indicated airspeed of more
than 200 knots (230 mph).

d. Air Traffic Services. When two-way radio
communications and radar contact are established, all
VEFR aircraft are:

1. Sequenced to the primary airport.

2. Provided Class C services within the Class C
airspace and the outer area.

3. Provided basic radar services beyond the
outer area on a workload permitting basis. This can be
terminated by the controller if workload dictates.

e. Aircraft Separation. Separation is provided
within the Class C airspace and the outer area after
two-way radio communications and radar contact are
established. VFR aircraft are separated from IFR
aircraft within the Class C airspace by any of the
following:

1. Visual separation.
2. 500 feet vertical separation.
3. Target resolution.

4. Wake turbulence separation will be provided
to all aircraft operating:

(a) Behind and less than 1,000 feet below
super or heavy aircraft,

(b) To small aircraft operating behind and less
than 500 feet below B757 aircraft, and

(¢) To small aircraft following a large aircraft
on final approach.

NOTE-
1. Separation and sequencing of VFR aircraft will be
suspended in the event of a radar outage as this service is
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dependent on radar. The pilot will be advised that the
service is not available and issued wind, runway
information and the time or place to contact the tower.

2. Pilot participation is voluntary within the outer area
and can be discontinued, within the outer area, at the pilot’s
request. Class C services will be provided in the outer area
unless the pilot requests termination of the service.

3. Some facilities provide Class C services only during
published hours. At other times, terminal IFR radar service
will be provided. It is important to note that the
communications and transponder/ADS-B requirements
are dependent on the class of airspace established outside
of the published hours.

f. Secondary Airports

1. In some locations Class C airspace may
overlie the Class D surface area of a secondary
airport. In order to allow that control tower to provide
service to aircraft, portions of the overlapping
Class C airspace may be procedurally excluded when
the secondary airport tower is in operation. Aircraft
operating in these procedurally excluded areas will
only be provided airport traffic control services when
in communication with the secondary airport tower.

2. Aircraft proceeding inbound to a satellite
airport will be terminated at a sufficient distance to
allow time to change to the appropriate tower or
advisory frequency. Class C services to these aircraft
will be discontinued when the aircraft is instructed to
contact the tower or change to advisory frequency.

3. Aircraft departing secondary controlled
airports will not receive Class C services until they
have been radar identified and two-way communica-
tions have been established with the Class C airspace
facility.

4. This program is not to be interpreted as
relieving pilots of their responsibilities to see and
avoid other traffic operating in basic VFR weather
conditions, to adjust their operations and flight path
as necessary to preclude serious wake encounters, to
maintain appropriate terrain and obstruction clear-
ance or to remain in weather conditions equal to or
better than the minimums required by 14 CFR
Section 91.155. Approach control should be advised
and a revised clearance or instruction obtained when
compliance with an assigned route, heading and/or
altitude is likely to compromise pilot responsibility
with respect to terrain and obstruction clearance,
vortex exposure, and weather minimums.
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g. Class C Airspace Areas by State. These states
currently have designated Class C airspace areas that
are depicted on sectional charts. Pilots should consult
current sectional charts and NOTAMs for the latest
information on services available. Pilots should be
aware that some Class C airspace underlies or is
adjacent to Class B airspace. (See TBL 3-2-1.)

TBL 3-2-1
Class C Airspace Areas by State

State/City Airport
ALABAMA
Birmingham ......... | Birmingham—Shuttlesworth
International
Huntsville ........... International-Carl T Jones Fld
Mobile .............. Regional
ALASKA
Anchorage ........... Ted Stevens International
ARIZONA
Davis-Monthan . . .. ... AFB
Tucson .............. International
ARKANSAS
Fayetteville (Springdale) | Northwest Arkansas Regional
Little Rock .......... | Adams Field
CALIFORNIA
Beale ............... AFB
Burbank ............ Bob Hope
Fresno .............. Yosemite International
Monterey ............ Peninsula
Oakland ............. Metropolitan Oakland
International
Ontario ............. International
Riverside ............ March AFB
Sacramento .......... International
SanJose ............ Norman Y. Mineta International
Santa Ana ........... John Wayne/Orange County
Santa Barbara ........ Municipal
COLORADO
Colorado Springs .. ... Municipal
CONNECTICUT
Windsor Locks ....... Bradley International
FLORIDA '
Daytona Beach ....... International
Fort Lauderdale . . .. ... Hollywood International
Fort Myers .......... SW Florida Regional
Jacksonville . ......... International
Orlando ............. Sanford International
Palm Beach .......... International
Pensacola ........... NAS
Pensacola ........... Regional
Sarasota ............. Bradenton International
Tallahassee .......... Regional
Whiting ............. NAS
GEORGIA
Savannah ............ Hilton Head International
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State/City Airport State/City Airport
HAWAIIL NEW YORK
Kahului ............. | Kahului Albany ......... . ... [ International
IDAHO Buffalo ............. Niagara International
BOiSE ..o Air Terminal Islip .........oontt. Long Island MacArthur
ILLINOIS Rochester ........... Greater Rochester International
Champaign .......... Urbana U of Illinois—Willard Syracuse ............ Hancock International
Chicago ............. Midway International NORTH CAROLINA
Moline . ............. Quad City International Asheville ........... Regional
Peoria .............. Greater Peoria Regional Fayetteville .......... Regional/Grannis Field
Springfield .......... Abraham Lincoln Capital Greensboro .......... Piedmont Triad International
INDIANA Pope ............... AFB
Evansville ........... | Regional Raleigh ............. Raleigh—Durham International
Fort Wayne .......... International OHIO
Indianapolis . ......... International Akron .............. Akron—Canton Regional
SouthBend .......... Regional Columbus ........... Port Columbus International
IOWA Dayton ............. James M. Cox International
Cedar Rapids . ........ The Eastern lowa Toledo .............. Express
Des Moines .......... International OKLAHOMA
KANSAS Oklahoma City ....... Will Rogers World
Wichita ............. Mid-Continent Tinker .............. AFB
KENTUCKY Tulsa ............... International
Lexington ........... Blue Grass OREGON
Louisville ........... International-Standiford Field Portland ............. International
LOUISIANA PENNSYLVANIA
Baton Rouge ......... | Metropolitan, Ryan Field Allentown ........... Lehigh Valley International
Lafayette ............ Regional PUERTO RICO
Shreveport ........... Barksdale AFB SanJuan ............ | Luis Munoz Marin International
Shreveport ........... Regional RHODE ISLAND
MAINE Providence .......... Theodore Francis Green State
Bangor ............. International SOUTH CAROLINA |
Portland ............. International Jetport Charleston . .......... AFB/International
MICHIGAN ' Columbia............ Metropolitan
Flint................ Bishop International Greer ............... Greenville-Spartanburg
Grand Rapids ........ Gerald R. Ford International International
Lansing ............. Capital City Myrtle Beach ........ Myrtle Beach International
MISSISSIPPI Shaw ............... AFB
Columbus ........... AFB TENNESSEE _
Jackson ............. Jackson—Evers International Chattanooga ......... Lovell Field
MISSOURI Knoxville ........... McGhee Tyson
Springfield .......... Springfield—Branson National Nashville ............ International
MONTANA TEXAS
Billings ............. | Logan International Abilene ... Regional
NEBRASKA Amarillo ............ Rick Husband International
Lincoln ............. Lincoln Austin .............. Austin—-Bergstrom International
Omaha ..ooooooennn .. Eppley Airficld Corpus Christi . ....... International
Offutt . ....o.ovvnnn.. AFB Dyess .............. AFB
NEVADA ElPaso ............. International
Reno ............... Reno/Tahoe International Harlingen ........... Valley International
NEW HAMPSHIRE [ Laughlin ............ AFB
Manchester .......... Manchester Lubbock ............ Preston Smith International
NEW JERSEY Midland ............. International
Atlantic City ......... International San Antonio ......... International
NEW MEXICO VERMONT
Albuquerque . ........ International Sunport Burlington . .......... International
Controlled Airspace 3-2-7
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State/City Airport
VIRGIN ISLANDS
St. Thomas .......... | Charlotte Amalie Cyril E. King
VIRGINIA
Richmond ........... International
Norfolk ............. International
Roanoke ............ Regional/Woodrum Field
WASHINGTON
Point Roberts ........ Vancouver International
Spokane ............ Fairchild AFB
Spokane ............ International
Whidbey Island . . ... .. NAS, Ault Field
WEST VIRGINIA '
Charleston ........... Yeager
WISCONSIN
GreenBay ........... Austin Straubel International
Madison ............ Dane County Regional-Traux
Field
Milwaukee .......... General Mitchell International

3-2-5. Class D Airspace

a. Definition. Generally, Class D airspace ex-
tends upward from the surface to 2,500 feet above the
airport elevation (charted in MSL) surrounding those
airports that have an operational control tower. The
configuration of each Class D airspace area is
individually tailored and when instrument proce-
dures are published, the airspace will normally be
designed to contain the procedures.

1. Class D surface areas may be designated as
full-time (24 hour tower operations) or part-time.
Part-time Class D effective times are published in the
Chart Supplement U.S.

2. Where a Class D surface area is part-time, the
airspace may revert to either a Class E surface area
(see paragraph 3—2-6el) or Class G airspace. When
a part—time Class D surface area changes to Class G,
the surface area becomes Class G airspace up to, but
not including, the overlying controlled airspace.

NOTE-

1. The airport listing in the Chart Supplement U.S. will
state the part—time surface area status (for example, “other
times CLASS E” or “other times CLASS G”).

2. Normally, the overlying controlled airspace is the Class
E transition area airspace that begins at either 700 feet
AGL (charted as magenta vignette) or 1200 feet AGL
(charted as blue vignette). This may be determined by
consulting the applicable VFR Sectional or Terminal Area
Charts.

3-2-8

11/3/22

b. Operating Rules and Pilot/Equipment
Requirements:

1. Pilot Certification. No specific certifica-
tion required.

2. Equipment. Unless otherwise authorized
by ATC, an operable two—way radio is required.

3. Arrival or Through Flight Entry
Requirements. Two-way radio communication
must be established with the ATC facility providing
ATC services prior to entry and thereafter maintain
those communications while in the Class D airspace.
Pilots of arriving aircraft should contact the control
tower on the publicized frequency and give their
position, altitude, destination, and any request(s).
Radio contact should be initiated far enough from the
Class D airspace boundary to preclude entering the
Class D airspace before two—way radio communica-
tions are established.

NOTE-

1. If the controller responds to a radio call with, “[aircraft
callsign] standby,” radio communications have been
established and the pilot can enter the Class D airspace.
2. If workload or traffic conditions prevent immediate
entry into Class D airspace, the controller will inform the
pilot to remain outside the Class D airspace until
conditions permit entry.

EXAMPLE-

1. “[Aircraft callsign] remain outside the Class Delta
airspace and standby.”

1t is important to understand that if the controller responds
to the initial radio call without using the aircraft callsign,
radio communications have not been established and the
pilot may not enter the Class D airspace.

2. “Aircraft calling Manassas tower standby.”

At those airports where the control tower does not operate
24 hours a day, the operating hours of the tower will be
listed on the appropriate charts and in the Chart
Supplement U.S. During the hours the tower is not in
operation, the Class E surface area rules or a combination
of Class E rules to 700 feet above ground level and Class
G rules to the surface will become applicable. Check the
Chart Supplement U.S. for specifics.

4. Departures from:
(a) A primary or satellite airport with an
operating control tower. Two-way radio communica-
tions must be established and maintained with the

control tower, and thereafter as instructed by ATC
while operating in the Class D airspace.

(b) A satellite airport without an operating
control tower. Two-way radio communications must
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be established as soon as practicable after departing
with the ATC facility having jurisdiction over the
Class D airspace as soon as practicable after
departing.

5. Aircraft Speed. Unless otherwise autho-
rized or required by ATC, no person may operate an
aircraft at or below 2,500 feet above the surface
within 4 nautical miles of the primary airport of a
Class D airspace area at an indicated airspeed of more
than 200 knots (230 mph).

c. Class D airspace areas are depicted on Sectional
and Terminal charts with blue segmented lines, and
on IFR En Route Lows with a boxed [D].

d. Surface area arrival extensions:

1. Class D surface area arrival extensions for
instrument approach procedures may be Class D or
Class E airspace. As a general rule, if all extensions
are 2 miles or less, they remain part of the Class D
surface area. However, if any one extension is greater
than 2 miles, then all extensions will be Class E
airspace.

2. Surface area arrival extensions are effective
during the published times of the surface area. For
part—time Class D surface areas that revert to Class E
airspace, the arrival extensions will remain in effect
as Class E airspace. For part—-time Class D surface
areas that change to Class G airspace, the arrival
extensions will become Class G at the same time.

e. Separation for VFR Aircraft. No separation
services are provided to VFR aircraft.

3-2-6. Class E Airspace

a. Definition. Class E airspace is controlled
airspace that is designated to serve a variety of
terminal or en route purposes as described in this
paragraph.

b. Operating Rules and Pilot/Equipment
Requirements:

1. Pilot Certification. No specific certifica-
tion required.

2. Equipment. Unless otherwise authorized
by ATC:

(a) An operable radar beacon transponder
with automatic altitude reporting capability and
operable ADS-B Out equipment are required at and
above 10,000 feet MSL within the 48 contiguous
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states and the District of Columbia, excluding the
airspace at and below 2,500 feet above the surface,
and

(b) Operable ADS-B Out equipment at and
above 3,000 feet MSL over the Gulf of Mexico from
the coastline of the United States out to 12 nautical
miles.

NOTE-
The airspace described in (b) is specified in 14 CFR §
91.225 for ADS-B Out requirements. However, 14 CFR §
91.215 does not include this airspace for transponder
requirements.

3. Arrival or Through Flight Entry Require-
ments. No specific requirements.

c. Charts. Class E airspace below 14,500 feet
MSL is charted on Sectional, Terminal, and IFR
Enroute Low Altitude charts.

d. Vertical limits. Except where designated at a
lower altitude (see paragraph 3-2-6e, below, for
specifics), Class E airspace in the United States
consists of:

1. The airspace extending upward from 14,500
feet MSL to, but not including, 18,000 feet MSL
overlying the 48 contiguous states, the District of
Columbia and Alaska, including the waters within
nautical 12 miles from the coast of the 48 contiguous
states and Alaska; excluding:

(a) The Alaska peninsula west of longit-
ude 160°00'00"W.; and

(b) The airspace below 1,500 feet above the
surface of the earth unless specifically designated
lower (for example, in mountainous terrain higher
than 13,000 feet MSL).

2. The airspace above FL 600 is Class E
airspace.

e. Functions of Class E Airspace. Class E
airspace may be designated for the following
purposes:

1. Surface area designated for an airport
where a control tower is not in operation. Class E
surface areas extend upward from the surface to a
designated altitude, or to the adjacent or overlying
controlled airspace. The airspace will be configured
to contain all instrument procedures.

(a) To qualify for a Class E surface area, the
airport must have weather observation and reporting
capability, and communications capability must exist
with aircraft down to the runway surface.
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(b) A Class E surface area may also be
designated to accommodate part-time operations at a
Class C or Class D airspace location (for example,
those periods when the control tower is not in
operation).

(c) Pilots should refer to the airport page in
the applicable Chart Supplement U.S. for surface area
status information.

2. Extension to a surface area. Class E
airspace may be designated as extensions to Class B,
Class C, Class D, and Class E surface areas. Class E
airspace extensions begin at the surface and extend up
to the overlying controlled airspace. The extensions
provide controlled airspace to contain standard
instrument approach procedures without imposing a
communications requirement on pilots operating
under VFR. Surface area arrival extensions become
part of the surface area and are in effect during the
same times as the surface area.

NOTE-

When a Class C or Class D surface area is not in effect
continuously (for example, where a control tower only
operates part-time), the surface area airspace will change
to either a Class E surface area or Class G airspace. In
such cases, the “Airspace” entry for the airport in the
Chart Supplement U.S. will state “other times Class E” or
“other times Class G.” When a part-time surface area
changes to Class E airspace, the Class E arrival extensions
will remain in effect as Class E airspace. If a part—time
Class C, Class D, or Class E surface area becomes Class
G airspace, the arrival extensions will change to Class G
at the same time.

3. Airspace used for transition. Class E
airspace areas may be designated for transitioning
aircraft to/from the terminal or en route environment.

(a) Class E transition areas extend upward
from either 700 feet AGL (shown as magenta vignette
on sectional charts) or 1,200 feet AGL (blue vignette)
and are designated for airports with an approved
instrument procedure.

(b) The 700-foot/1200-foot AGL Class E
airspace transition areas remain in effect continu-
ously, regardless of airport operating hours or surface
area status.
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NOTE-

Do not confuse the 700-foot and 1200-foot Class E
transition areas with surface areas or surface area
extensions.

4. En Route Domestic Areas. There are
Class E airspace areas that extend upward from a
specified altitude and are en route domestic airspace
areas that provide controlled airspace in those areas
where there is a requirement to provide IFR en route
ATC services but the Federal airway system is
inadequate.

5. Federal Airways and Low-Altitude RNAV
Routes. Federal airways and low-altitude RNAV
routes are Class E airspace areas and, unless

otherwise specified, extend upward from 1,200 feet
AGL to, but not including, 18,000 feet MSL.

(a) Federal airways consist of Low/Medium
Frequency (L/MF) airways (colored Federal airways)
and VOR Federal airways.

(1) L/MF airways are based on non-direc-
tional beacons (NDB) and are identified as green, red,
amber, or blue.

(2) VOR Federal airways are based on
VOR/VORTAC facilities and are identified by a “V”
prefix.

(b) Low-altitude RNAV routes consist of
T-routes and helicopter RNAV routes (TK-routes).

NOTE-
See AIM paragraph 5-3—4, Airways and Route Systems,
for more details and charting information.

6. Offshore Airspace Areas. There are
Class E airspace areas that extend upward from a
specified altitude to, but not including, 18,000 feet
MSL and are designated as offshore airspace areas.
These areas provide controlled airspace beyond
12 miles from the coast of the U.S. in those areas
where there is a requirement to provide IFR en route
ATC services and within which the U.S. is applying
domestic procedures.

f. Separation for VFR Aircraft. No separation
services are provided to VFR aircraft.

Controlled Airspace
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Section 5. Other Airspace Areas

3-5-1. Airport Advisory/Information
Services

a. There are two advisory type services available
at selected airports.

1. Local Airport Advisory (LAA) service is
available only in Alaska and is operated within 10
statute miles of an airport where a control tower is not
operating but where a FSS is located on the airport. At
such locations, the FSS provides a complete local
airport advisory service to arriving and departing
aircraft. During periods of fast changing weather the
FSS will automatically provide Final Guard as part of
the service from the time the aircraft reports
“on-final” or “taking—the—active—runway” until the
aircraft reports “on—the-ground” or “airborne.”

NOTE-

Current policy, when requesting remote ATC services,
requires that a pilot monitor the automated weather
broadcast at the landing airport prior to requesting ATC
services. The FSS automatically provides Final Guard,
when appropriate, during LAA/Remote Airport Advisory
(RAA) operations. Final Guard is a value added
wind/altimeter monitoring service, which provides an
automatic wind and altimeter check during active weather
situations when the pilot reports on—final or taking the
active runway. During the landing or take-off operation
when the winds or altimeter are actively changing the FSS
will blind broadcast significant changes when the
specialist believes the change might affect the operation.
Pilots should acknowledge the first wind/altimeter check
but due to cockpit activity no acknowledgement is expected
for the blind broadcasts. It is prudent for a pilot to report
on—the—ground or airborne to end the service.

2. Remote Airport Information Service (RAIS)
is provided in support of short term special events like
small to medium fly—ins. The service is advertised by
NOTAM D only. The FSS will not have access to a
continuous readout of the current winds and
altimeter; therefore, RAIS does not include weather
and/or Final Guard service. However, known traffic,
special event instructions, and all other services are
provided.

NOTE-

The airport authority and/or manager should request RALS
support on official letterhead directly with the manager of
the FSS that will provide the service at least 60 days in
advance. Approval authority rests with the FSS manager
and is based on workload and resource availability.

Other Airspace Areas

REFERENCE-
AIM, Paragraph 4-1-9, Traffic Advisory Practices at Airports Without
Operating Control Towers.

b. It is not mandatory that pilots participate in the
Airport Advisory programs. Participation enhances
safety for everyone operating around busy GA
airports; therefore, everyone is encouraged to
participate and provide feedback that will help
improve the program.

3-5-2. Military Training Routes

a. National security depends largely on the
deterrent effect of our airborne military forces. To be
proficient, the military services must train in a wide
range of airborne tactics. One phase of this training
involves “low level” combat tactics. The required
maneuvers and high speeds are such that they may
occasionally make the see-and-avoid aspect of VFR
flight more difficult without increased vigilance in
areas containing such operations. In an effort to
ensure the greatest practical level of safety for all
flight operations, the Military Training Route (MTR)
program was conceived.

b. The MTR program is a joint venture by the FAA
and the Department of Defense (DOD). MTRs are
mutually developed for use by the military for the
purpose of conducting low-altitude, high-speed
training. The routes above 1,500 feet AGL are
developed to be flown, to the maximum extent
possible, under IFR. The routes at 1,500 feet AGL
and below are generally developed to be flown under
VFR.

c. Generally, MTRs are established below
10,000 feet MSL for operations at speeds in excess of
250 knots. However, route segments may be defined
at higher altitudes for purposes of route continuity.
For example, route segments may be defined for
descent, climbout, and mountainous terrain. There
are IFR and VFR routes as follows:

1. IFR Military Training Routes—(IR).
Operations on these routes are conducted in
accordance with IFR regardless of weather
conditions.

2. VFR Military Training Routes—(VR).
Operations on these routes are conducted in
accordance with VFR except flight visibility must be
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5 miles or more; and flights must not be conducted
below a ceiling of less than 3,000 feet AGL.

d. Military training routes will be identified and
charted as follows:

1. Route identification.

(a) MTRs with no segment above 1,500 feet
AGL must be identified by four number characters;
e.g., IR1206, VR1207.

(b) MTRs that include one or more segments
above 1,500 feet AGL must be identified by three
number characters; e.g., IR206, VR207.

(c) Alternate IR/VR routes or route segments
are identified by using the basic/principal route
designation followed by a letter suffix, e.g., IROOSA,
VR1007B, etc.

2. Route charting.

(a) IFR Enroute Low Altitude Chart. This
chart will depict all IR routes and all VR routes that
accommodate operations above 1,500 feet AGL.

(b) VFR Sectional Aeronautical
Charts. These charts will depict military training
activities such as IR and VR information.

(c) Area Planning (AP/1B) Chart (DOD
Flight Information Publication-FLIP). This chart
is published by the National Geospatial-Intelligence
Agency (NGA) primarily for military users and
contains detailed information on both IR and VR
routes.

REFERENCE-
AIM, Paragraph 9-1-5, Subparagraph a, National
Geospatial-Intelligence Agency (NGA) Products.

e. The FLIP contains charts and narrative
descriptions of these routes. To obtain this
publication contact:

Defense Logistics Agency for Aviation

Mapping Customer Operations (DLA AVN/QAM)
8000 Jefferson Davis Highway

Richmond, VA 23297-5339

Toll free phone: 1-800-826-0342

Commercial: 804-279-6500

MTR information from the FLIP is available for pilot
briefings through Flight Service. (See subparagraph
f below.)

f. Availability of MTR information.

3-5-2
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1. Pilots may obtain preflight MTR information
through Flight Service (see paragraph 5-1-1,
Preflight Preparation).

2. MTR routes are depicted on IFR En Route
Low Altitude Charts and VFR Sectional Charts,
which are available for free download on the FAA
website at
https://www.faa.gov/air_traffic/flight info/aeronav/
digital products/.

g. Nonparticipating aircraft are not prohibited
from flying within an MTR; however, extreme
vigilance should be exercised when conducting flight
through or near these routes. Pilots, while inflight,
should contact the FSS within 100 NM of a particular
MTR to obtain current information or route usage in
their vicinity. Information available includes times of
scheduled activity, altitudes in use on each route
segment, and actual route width. Route width varies
for each MTR and can extend several miles on either
side of the charted MTR centerline. Route width
information for IFR Military Training Route (IR) and
VEFR Military Training Route (VR) MTRs is also
available in the FLIP AP/1B along with additional
MTR (slow routes/air refueling routes) information.
When requesting MTR information, pilots should
give the FSS their position, route of flight, and
destination in order to reduce frequency congestion
and permit the FSS specialist to identify the MTR
which could be a factor.

3-5-3. Temporary Flight Restrictions

a. General. This paragraph describes the types of
conditions under which the FAA may impose
temporary flight restrictions. It also explains which
FAA elements have been delegated authority to issue
a temporary flight restrictions NOTAM and lists the
types of responsible agencies/offices from which the
FAA will accept requests to establish temporary
flight restrictions. The 14 CFR is explicit as to what
operations are prohibited, restricted, or allowed in a
temporary flight restrictions area. Pilots are responsi-
ble to comply with 14 CFR Sections 91.137, 91.138,
91.141 and 91.143 when conducting flight in an area
where a temporary flight restrictions area is in effect,
and should check appropriate NOTAMs during flight
planning.

b. The purpose for establishing a temporary
flight restrictions area is to:

Other Airspace Areas


https://www.faa.gov/air_traffic/flight_info/aeronav

11/3/22

1. Protect persons and property in the air or on
the surface from an existing or imminent hazard
associated with an incident on the surface when the
presence of low flying aircraft would magnity, alter,
spread, or compound that hazard (14 CFR
Section 91.137(a)(1));

2. Provide a safe environment for the operation
of disaster relief aircraft (14 CFR Sec-
tion 91.137(a)(2)); or

3. Prevent an unsafe congestion of sightseeing
aircraft above an incident or event which may
generate a high degree of public interest (14 CFR
Section 91.137(a)(3)).

4. Protect declared national disasters for
humanitarian reasons in the State of Hawaii (14 CFR
Section 91.138).

5. Protect the President, Vice President, or other
public figures (14 CFR Section 91.141).

6. Provide a safe environment for space agency
operations (14 CFR Section 91.143).

c. Except for hijacking situations, when the
provisions of 14 CFR Section 91.137(a)(1) or (a)(2)
are necessary, a temporary flight restrictions area will
only be established by or through the area manager at
the Air Route Traffic Control Center (ARTCC)
having jurisdiction over the area concerned. A
temporary flight restrictions NOTAM involving the
conditions of 14 CFR Section 91.137(a)(3) will be
issued at the direction of the service area office
director having oversight of the airspace concerned.
When hijacking situations are involved, a temporary
flight restrictions area will be implemented through
the TSA Aviation Command Center. The appropriate
FAA air traffic element, upon receipt of such a
request, will establish a temporary flight restrictions
area under 14 CFR Section 91.137(a)(1).

d. The FAA accepts recommendations for the
establishment of a temporary flight restrictions area
under 14 CFR Section 91.137(a)(1) from military
major command headquarters, regional directors of
the Office of Emergency Planning, Civil Defense
State Directors, State Governors, or other similar
authority. For the situations involving 14 CFR
Section 91.137(a)(2), the FAA accepts recommenda-
tions from military commanders serving as regional,
subregional, or Search and Rescue (SAR) coordina-
tors; by military commanders directing or
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coordinating air operations associated with disaster
relief; or by civil authorities directing or coordinating
organized relief air operations (includes representa-
tives of the Office of Emergency Planning, U.S.
Forest Service, and State aeronautical agencies).
Appropriate authorities for a temporary flight
restrictions establishment under 14 CFR
Section 91.137(a)(3) are any of those listed above or
by State, county, or city government entities.

e. The type of restrictions issued will be kept to a
minimum by the FAA consistent with achievement of
the necessary objective. Situations which warrant the
extreme restrictions of 14 CFR Section 91.137(a)(1)
include, but are not limited to: toxic gas leaks or
spills, flammable agents, or fumes which if fanned by
rotor or propeller wash could endanger persons or
property on the surface, or if entered by an aircraft
could endanger persons or property in the air;
imminent volcano eruptions which could endanger
airborne aircraft and occupants; nuclear accident or
incident; and hijackings. Situations which warrant
the restrictions associated with 14 CFR Sec-
tion 91.137(a)(2) include: forest fires which are
being fought by releasing fire retardants from
aircraft; and aircraft relief activities following a
disaster (earthquake, tidal wave, flood, etc.). 14 CFR
Section 91.137(a)(3) restrictions are established for
events and incidents that would attract an unsafe
congestion of sightseeing aircraft.

f. The amount of airspace needed to protect
persons and property or provide a safe environment
for rescue/relief aircraft operations is normally
limited to within 2,000 feet above the surface and
within a 3—nautical-mile radius. Incidents occurring
within Class B, Class C, or Class D airspace will
normally be handled through existing procedures and
should not require the issuance of a temporary flight
restrictions NOTAM. Temporary flight restrictions
affecting airspace outside of the U.S. and its
territories and possessions are issued with verbiage
excluding that airspace outside of the 12—mile coastal
limits.

g. The FSS nearest the incident site is normally the
“coordination facility.” When FAA communications
assistance is required, the designated FSS will
function as the primary communications facility for
coordination between emergency control authorities
and affected aircraft. The ARTCC may act as liaison
for the emergency control authorities if adequate
communications cannot be established between the
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designated FSS and the relief organization. For
example, the coordination facility may relay
authorizations from the on-scene emergency re-
sponse official in cases where news media aircraft
operations are approved at the altitudes used by relief
aircraft.

h. ATC may authorize operations in a temporary
flight restrictions area under its own authority only
when flight restrictions are established under 14 CFR
Section 91.137(a)(2) and (a)(3). The appropriate
ARTCC/airport traffic control tower manager will,
however, ensure that such authorized flights do not
hamper activities or interfere with the event for which
restrictions were implemented. However, ATC will
not authorize local IFR flights into the temporary
flight restrictions area.

i. To preclude misunderstanding, the implement-
ing NOTAM will contain specific and formatted
information. The facility establishing a temporary
flight restrictions area will format a NOTAM
beginning with the phrase “FLIGHT RESTRIC-
TIONS” followed by: the location of the temporary
flight restrictions area; the effective period; the area
defined in statute miles; the altitudes affected; the
FAA coordination facility and commercial telephone
number; the reason for the temporary flight
restrictions; the agency directing any relief activities
and its commercial telephone number; and other
information considered appropriate by the issuing
authority.

EXAMPLE-

1. 14 CFR Section 91.137(a)(1):

The following NOTAM prohibits all aircraft operations
except those specified in the NOTAM.

Flight restrictions Matthews, Virginia, effective immedi-
ately until 9610211200. Pursuant to 14 CFR
Section 91.137(a)(1) temporary flight restrictions are in
effect. Rescue operations in progress. Only relief aircraft
operations under the direction of the Department of
Defense are authorized in the airspace at and below
5,000 feet MSL within a 2-nautical-mile radius of Laser
AFB, Matthews, Virginia. Commander, Laser AFB, in
charge (897) 946-5543 (122.4). Steenson FSS
(792) 555-6141 (123.1) is the FAA coordination facility.

2. 14 CFR Section 91.137(a)(2):

The following NOTAM permits flight operations in
accordance with 14 CFR Section 91.137(a)(2). The on-site
emergency response official to authorize media aircraft
operations below the altitudes used by the relief aircraft.
Flight restrictions 25 miles east of Bransome, Idaho,
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effective immediately until 9601202359 UTC. Pursuant to
14 CFR Section 91.137(a)(2) temporary flight restrictions
are in effect within a 4-nautical-mile radius of the
intersection of county roads 564 and 315 at and below
3,500 feet MSL to provide a safe environment for fire
fighting aircraft operations. Davis County sheriff’s
department (792) 555-8122 (122.9) is in charge of
on-scene emergency response activities. Glivings FSS
(792) 555-1618 (122.2) is the FAA coordination facility.

3. 14 CFR Section 91.137(a)(3):

The following NOTAM prohibits sightseeing aircraft
operations.

Flight restrictions Brown, Tennessee, due to olympic
activity. Effective 9606181100 UTC until 9607190200
UTC. Pursuant to 14 CFR Section 91.137(a)(3) temporary
flight restrictions are in effect within a 3-nautical-mile
radius of N355783/W835242 and Volunteer VORTAC 019
degree radial 3.7 DME fix at and below 2,500 feet MSL.
Norton FSS (423) 555-6742 (126.6) is the FAA
coordination facility.

4. 14 CFR Section 91.138:

The following NOTAM prohibits all aircraft except those
operating under the authorization of the official in charge
of associated emergency or disaster relief response
activities, aircraft carrying law enforcement officials,
aircraft carrying personnel involved in an emergency or
legitimate scientific purposes, carrying properly accred-
ited news media, and aircraft operating in accordance with
an ATC clearance or instruction.

Flight restrictions Kapalua, Hawaii, effective 9605101200
UTC until 9605151500 UTC. Pursuant to 14 CFR
Section 91.138 temporary flight restrictions are in effect
within a 3-nautical-mile radius of N205778/W1564038
and Maui/OGG/VORTAC 275 degree radial at 14.1
nautical miles. John Doe 808-757-4469 or 122.4 is in
charge of the operation. Honolulu/HNL 808-757-4470
(123.6) FSS is the FAA coordination facility.

S. 14 CFR Section 91.141:

The following NOTAM prohibits all aircrafft.

Flight restrictions Stillwater, Oklahoma, June 21, 1996.
Pursuant to 14 CFR Section 91.141 aircraft flight
operations are prohibited within a 3—nautical—mile radius,
below 2000 feet AGL of N360962/W970515 and the
Stillwater/SWO/VOR/DME 176 degree radial 3.8—-nauti-
cal-mile fix from 1400 local time to 1700 local time
June 21, 1996, unless otherwise authorized by ATC.

6. 14 CFR Section 91.143:

The following NOTAM prohibits any aircraft of U.S.
registry, or pilot any aircraft under the authority of an
airman certificate issued by the FAA.

Kennedy space center space operations area effective
immediately until 9610152100 UTC. Pursuant to 14 CFR
Section 91.143, flight operations conducted by FAA
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certificated pilots or conducted in aircraft of U.S. registry
are prohibited at any altitude from surface to unlimited,
within the following area 30—nautical-mile radius of the
Melbourne/MLB/VORTAC 010 degree radial 21-nauti-
cal-mile fix. St. Petersburg, Florida/PIE/FSS
813-545-1645 (122.2) is the FAA coordination facility and
should be contacted for the current status of any airspace
associated with the space shuttle operations. This airspace
encompasses R2933, R2932, R2931, R2934, R2935,
W497A and WI158A. Additional warning and restricted
areas will be active in conjunction with the operations.
Pilots must consult all NOTAMs regarding this operation.

3-5-4. Parachute Jump Aircraft Operations

a. Procedures relating to parachute jump areas are
contained in 14 CFR Part 105. Tabulations of
parachute jump areas in the U.S. are contained in the
Chart Supplement U.S.

b. Pilots of aircraft engaged in parachute jump
operations are reminded that all reported altitudes
must be with reference to mean sea level, or flight
level, as appropriate, to enable ATC to provide
meaningful traffic information.

c. Parachute operations in the vicinity of an airport
without an operating control tower — there is no
substitute for alertness while in the vicinity of an
airport. It is essential that pilots conducting parachute
operations be alert, look for other traffic, and
exchange traffic information as recommended in
Paragraph 4-1-9, Traffic Advisory Practices at
Airports Without Operating Control Towers. In
addition, pilots should avoid releasing parachutes
while in an airport traffic pattern when there are other
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aircraft in that pattern. Pilots should make
appropriate broadcasts on the designated Common
Traffic Advisory Frequency (CTAF), and monitor
that CTAF until all parachute activity has terminated
or the aircraft has left the area. Prior to commencing
a jump operation, the pilot should broadcast the
aircraft’s altitude and position in relation to the
airport, the approximate relative time when the jump
will commence and terminate, and listen to the
position reports of other aircraft in the area.

3-5-5. Published VFR Routes

Published VFR routes for transitioning around, under
and through complex airspace such as Class B
airspace were developed through a number of FAA
and industry initiatives. All of the following terms,
i.e., “VFR Flyway” “VFR Corridor” and “Class B
Airspace VFR Transition Route” have been used
when referring to the same or different types of routes
or airspace. The following paragraphs identify and
clarify the functionality of each type of route, and
specify where and when an ATC clearance is
required.

a. VFR Flyways.

1. VFR Flyways and their associated Flyway
Planning Charts were developed from the recommen-
dations of a National Airspace Review Task Group.
A VFR Flyway is defined as a general flight path not
defined as a specific course, for use by pilots in
planning flights into, out of, through or near complex
terminal airspace to avoid Class B airspace. An ATC
clearance is NOT required to fly these routes.
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FIG 3-5-1

VFR Flyway Planning Chart
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Chapter 4. Air Traffic Control

Section 1. Services Available to Pilots

4-1-1. Air Route Traffic Control Centers

Centers are established primarily to provide air traffic
service to aircraft operating on IFR flight plans within
controlled airspace, and principally during the
en route phase of flight.

4-1-2. Control Towers

Towers have been established to provide for a safe,
orderly and expeditious flow of traffic on and in the
vicinity of an airport. When the responsibility has
been so delegated, towers also provide for the
separation of IFR aircraft in the terminal areas.

REFERENCE-
AIM, Paragraph 5-4-3, Approach Control.

4-1-3. Flight Service Stations

Flight Service Stations (FSSs) are air traffic
facilities that provide pilot briefings, flight plan
processing, en route flight advisories, search and
rescue services, and assistance to lost aircraft and
aircraft in emergency situations. FSSs also relay ATC
clearances, process Notices to Air Missions, and
broadcast aviation weather and aeronautical informa-
tion. In Alaska, designated FSSs also take weather
observations, and provide Airport Advisory Services
(AAS).

4-1-4. Recording and Monitoring

a. Calls to air traffic control (ATC) facilities
(ARTCCs, Towers, FSSs, Central Flow, and
Operations Centers) over radio and ATC operational
telephone lines (lines used for operational purposes
such as controller instructions, briefings, opening and
closing flight plans, issuance of IFR clearances and
amendments, counter hijacking activities, etc.) may
be monitored and recorded for operational uses such
as accident investigations, accident prevention,
search and rescue purposes, specialist training and
evaluation, and technical evaluation and repair of
control and communications systems.

b. Where the public access telephone is recorded,
a beeper tone is not required. In place of the “beep”

Services Available to Pilots

tone the FCC has substituted a mandatory require-
ment that persons to be recorded be given notice they
are to be recorded and give consent. Notice is given
by this entry, consent to record is assumed by the
individual placing a call to the operational facility.

4-1-5. Communications Release of IFR
Aircraft Landing at an Airport Without an
Operating Control Tower

Aircraft operating on an IFR flight plan, landing at an
airport without an operating control tower will be
advised to change to the airport advisory frequency
when direct communications with ATC are no longer
required. Towers and centers do not have nontower
airport traffic and runway in use information. The
instrument approach may not be aligned with the
runway in use; therefore, if the information has not
already been obtained, pilots should make an
expeditious change to the airport advisory frequency
when authorized.

REFERENCE-
AIM, Paragraph 5-4-4, Advance Information on Instrument Approach.

4-1-6. Pilot Visits to Air Traffic Facilities

Pilots are encouraged to participate in local pilot/air
traffic control outreach activities. However, due to
security and workload concerns, requests for air
traffic facility visits may not always be approved.
Therefore, visit requests should be submitted through
the air traffic facility as early as possible. Pilots
should contact the facility and advise them of the
number of persons in the group, the time and date of
the proposed visit, and the primary interest of the
group. The air traffic facility will provide further
instructions if a request can be approved.

REFERENCE-
FAA Order 1600.69, FAA Facility Security Management Program.

4-1-7. Operation Rain Check

Operation Rain Check is a program designed and
managed by local air traffic control facility
management. Its purpose is to familiarize pilots and
aspiring pilots with the ATC system, its functions,
responsibilities and benefits.
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AIM

REFERENCE-
FAA Order JO 7210.3, Paragraph 4-2-2, Pilot Education.
FAA Order 1600.69, FAA Facility Security Management Program.

4-1-8. Approach Control Service for VFR
Arriving Aircraft

a. Numerous approach control facilities have
established programs for arriving VFR aircraft to
contact approach control for landing information.
This information includes: wind, runway, and
altimeter setting at the airport of intended landing.
This information may be omitted if contained in the
Automatic Terminal Information Service (ATIS)
broadcast and the pilot states the appropriate ATIS
code.

NOTE-

Pilot use of “have numbers” does not indicate receipt of the
ATIS broadcast. In addition, the controller will provide
traffic advisories on a workload permitting basis.

b. Such information will be furnished upon initial
contact with concerned approach control facility. The
pilot will be requested to change to the tower
frequency at a predetermined time or point, to receive
further landing information.

c. Where available, use of this procedure will not
hinder the operation of VFR flights by requiring
excessive spacing between aircraft or devious
routing.

d. Compliance with this procedure is not
mandatory but pilot participation is encouraged.
REFERENCE-

AIM, Paragraph 4—-1-18, Terminal Radar Services for VFR Aircrafft.
NOTE-
Approach control services for VFR aircraft are normally

dependent on ATC radar. These services are not available
during periods of a radar outage.

4-1-9. Traffic Advisory Practices at
Airports Without Operating Control Towers

(See TBL 4-1-1.)

a. Airport Operations Without Operating
Control Tower

1. There is no substitute for alertness while in
the vicinity of an airport. It is essential that pilots be
alert and look for other traffic and exchange traffic
information when approaching or departing an
airport without an operating control tower. This is of
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particular importance since other aircraft may not
have communication capability or, in some cases,
pilots may not communicate their presence or
intentions when operating into or out of such airports.
To achieve the greatest degree of safety, it is essential
that:

(a) All radio—equipped aircraft transmit/re-
ceive on a common frequency identified for the
purpose of airport advisories; and

(b) Pilots use the correct airport name, as
identified in appropriate aeronautical publications, to
reduce the risk of confusion when communicating
their position, intentions, and/or exchanging traffic
information.

2. An airport may have a full or part-time tower
or FSS located on the airport, a full or part-time
UNICOM station or no aeronautical station at all.
There are three ways for pilots to communicate their
intention and obtain airport/traffic information when
operating at an airport that does not have an operating
tower: by communicating with an FSS, a UNICOM
operator, or by making a self-announce broadcast.

NOTE-
FSS airport advisories are available only in Alaska.

3. Many airports are now providing completely
automated weather, radio check capability and airport
advisory information on an automated UNICOM
system. These systems offer a variety of features,
typically selectable by microphone clicks, on the
UNICOM frequency. Availability of the automated
UNICOM will be published in the Chart Supplement
U.S. and approach charts.

b. Communicating on a Common Frequency

1. The key to communicating at an airport
without an operating control tower is selection of the
correct common frequency. The acronym CTAF
which stands for Common Traffic Advisory
Frequency, is synonymous with this program. A
CTAF is a frequency designated for the purpose of
carrying out airport advisory practices while
operating to or from an airport without an operating
control tower. The CTAF may be a UNICOM,
MULTICOM, FSS, or tower frequency and is
identified in appropriate aeronautical publications.

NOTE-
FSS frequencies are available only in Alaska.
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self-announce procedure should also be used if a pilot
is unable to communicate with the FSS on the
designated CTAF. Pilots stating, “Traffic in the area,
please advise” is not a recognized Self—-Announce
Position and/or Intention phrase and should not be
used under any condition.

2. If an airport has a tower and it is temporarily
closed, or operated on a part-time basis and there is no
FSS on the airport or the FSS is closed, use the CTAF
to self-announce your position or intentions.

3. Where there is no tower, FSS, or UNICOM
station on the airport, use MULTICOM frequency
122.9 for self-announce procedures. Such airports
will be identified in appropriate aeronautical
information publications.

4. Straight-in Landings. The FAA discour-
ages VFR straight—in approaches to landings due to
the increased risk of a mid—air collision. However, if
a pilot chooses to execute a straight—in approach for
landing without entering the airport traffic pattern,
the pilot should self—announce their position on the
designated CTAF approximately 8 to 10 miles from
the airport and coordinate their straight—in approach
and landing with other airport traffic. Pilots executing
a straight-in approach (IFR or VFR) do not have
priority over other aircraft in the traffic pattern, and
must comply with the provisions of 14 CFR 91.113
(g), Right-of—way rules.

5. Traffic Pattern Operations. All traffic
within a 10-mile radius of a non—towered airport or
a part-time—towered airport when the control tower
is not operating, should monitor and communicate on
the designated CTAF when entering the traffic
pattern. Pilots operating in the traffic pattern or on a
straight—in approach must be alert at all times to other
aircraft in the pattern, or conducting straight—in
approaches, and communicate their position to avoid
a possible traffic conflict. In the airport traffic pattern
and while on straight—in approaches to a runway,
effective communication and a pilot’s responsibility
to see—and—avoid are essential mitigations to avoid a
possible midair collision. In addition, following
established traffic pattern procedures eliminates
excessive maneuvering at low altitudes, reducing the
risk of loss of aircraft control.

REFERENCE-

FAA Advisory Circular (AC) 90-66, Non-Towered Airport Flight
Operations.
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6. Practice Approaches. Pilots conducting
practice instrument approaches should be particular-
ly alert for other aircraft that may be departing in the
opposite direction. When conducting any practice
approach, regardless of its direction relative to other
airport operations, pilots should make announce-
ments on the CTAF as follows:

(a) Departing the final approach fix, inbound
(nonprecision approach) or departing the outer
marker or fix used in lieu of the outer marker, inbound
(precision approach);

(b) Established on the final approach segment
or immediately upon being released by ATC;

() Upon completion or termination of the
approach; and

(d) Upon executing the missed approach
procedure.

7. Departing aircraft should always be alert for
arrival aircraft coming from the opposite direction.

8. Recommended self-announce broadcasts: It
should be noted that aircraft operating to or from
another nearby airport may be making self-announce
broadcasts on the same UNICOM or MULTICOM
frequency. To help identify one airport from another,
the airport name should be spoken at the beginning
and end of each self-announce transmission. When
referring to a specific runway, pilots should use the
runway number and not use the phrase “Active
Runway.”

(a) Inbound

EXAMPLE-

Strawn traffic, Apache Two Two Five Zulu, (position),
(altitude), (descending) or entering downwind/base/final
(as appropriate) runway one seven full stop, touch—and—
go, Strawn.

Strawn traffic Apache Two Two Five Zulu clear of runway
one seven Strawn.

(b) Outbound

EXAMPLE-

Strawn traffic, Queen Air Seven One Five Five Bravo
(location on airport) taxiing to runway two six Strawn.
Strawn traffic, Queen Air Seven One Five Five Bravo
departing runway two six. Departing the pattern to the
(direction), climbing to (altitude) Strawn.

(c) Practice Instrument Approach

EXAMPLE-
Strawn traffic, Cessna Two One Four Three Quebec
(position from airport) inbound descending through
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(altitude) practice (name of approach) approach runway
three five Strawn.
Strawn traffic, Cessna Two One Four Three Quebec
practice (type) approach completed or terminated runway
three five Strawn.

h. UNICOM Communications Procedures

1. In communicating with a UNICOM station,
the following practices will help reduce frequency
congestion, facilitate a better understanding of pilot
intentions, help identify the location of aircraft in the
traffic pattern, and enhance safety of flight:

(a) Select the correct UNICOM frequency.

(b) State the identification of the UNICOM
station you are calling in each transmission.

(c) Speak slowly and distinctly.

(d) Report approximately 10 miles from the
airport, reporting altitude, and state your aircraft type,
aircraft identification, location relative to the airport,
state whether landing or overflight, and request wind
information and runway in use.

(e) Report on downwind, base, and final
approach.

(f) Report leaving the runway.
2. Recommended UNICOM phraseologies:

(a) Inbound

PHRASEOLOGY-

FREDERICK UNICOM CESSNA EIGHT ZERO ONE
TANGO FOXTROT 10 MILES SOUTHEAST
DESCENDING THROUGH (altitude) LANDING
FREDERICK, REQUEST WIND AND RUNWAY
INFORMATION FREDERICK.

FREDERICK TRAFFIC CESSNA EIGHT ZERO ONE
TANGO FOXTROT ENTERING DOWNWIND/BASE/
FINAL (as appropriate) FOR RUNWAY ONE NINER (full
stop/touch—and-go) FREDERICK.

FREDERICK TRAFFIC CESSNA EIGHT ZERO ONE
TANGO FOXTROT CLEAR OF RUNWAY ONE NINER
FREDERICK.

(b) Outbound
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PHRASEOLOGY-

FREDERICK UNICOM CESSNA EIGHT ZERO ONE
TANGO FOXTROT (location on airport) TAXIING TO
RUNWAY ONE NINER, REQUEST WIND AND TRAFFIC
INFORMATION FREDERICK.

FREDERICK TRAFFIC CESSNA EIGHT ZERO ONE
TANGO FOXTROT DEPARTING RUNWAY ONE NINER.
“REMAINING IN THE PATTERN” OR “DEPARTING
THE PATTERN TO THE (direction) (as appropriate)”
FREDERICK.

4-1-10. IFR Approaches/Ground Vehicle
Operations

a. IFR Approaches. When operating in accor-
dance with an IFR clearance and ATC approves a
change to the advisory frequency, make an
expeditious change to the CTAF and employ the
recommended traffic advisory procedures.

b. Ground Vehicle Operation. Airport ground
vehicles equipped with radios should monitor the
CTAF frequency when operating on the airport
movement area and remain clear of runways/taxi-
ways being used by aircraft. Radio transmissions
from ground vehicles should be confined to
safety-related matters.

c. Radio Control of Airport Lighting Systems.
Whenever possible, the CTAF will be used to control
airport lighting systems at airports without operating
control towers. This eliminates the need for pilots to
change frequencies to turn the lights on and allows a
continuous listening watch on a single frequency. The
CTAF is published on the instrument approach chart
and in other appropriate aeronautical information
publications.

4-1-11. Designated UNICOM/MULTICOM
Frequencies

Frequency use

a. The following listing depicts UNICOM and
MULTICOM frequency uses as designated by the
Federal Communications Commission (FCC). (See
TBL 4-1-2.)
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TBL 4-1-2
Unicom/Multicom Frequency Usage
Use Frequency

Airports without an operating 122.700

control tower. 122.725
122.800
122.975
123.000
123.050
123.075

(MULTICOM FREQUENCY) 122.900

Activities of a temporary, seasonal,

emergency nature or search and

rescue, as well as, airports with no

tower, FSS, or UNICOM.

(MULTICOM FREQUENCY) 122.925

Forestry management and fire

suppression, fish and game

management and protection, and

environmental monitoring and

protection.

Airports with a control tower or 122.950

FSS on airport.

NOTE-

1. In some areas of the country, frequency interference
may be encountered from nearby airports using the same
UNICOM frequency. Where there is a problem, UNICOM
operators are encouraged to develop a “least interfer-
ence” frequency assignment plan for airports concerned
using the frequencies designated for airports without
operating control towers. UNICOM licensees are
encouraged to apply for UNICOM 25 kHz spaced channel
frequencies. Due to the extremely limited number of
frequencies with 50 kHz channel spacing, 25 kHz channel
spacing should be implemented. UNICOM licensees may
then request FCC to assign frequencies in accordance with
the plan, which FCC will review and consider for approval.

2. Wind direction and runway information may not be
available on UNICOM frequency 122.950.
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b. The following listing depicts other frequency
uses as designated by the Federal Communications
Commission (FCC). (See TBL 4-1-3.)

TBL 4-1-3
Other Frequency Usage Designated by FCC

Use Frequency
Air-to-air communication 122.750
(private fixed wing aircraft).
Helicopter air—to—air 123.025
communications; air traffic control
operations.
Aviation instruction, Glider, Hot Air 123.300
Balloon (not to be wused for 123.500
advisory service).
Assignment to flight test land and 123.400!
aircraft stations (not for air—to—air 123.4502
communication except for those
aircraft operating in an oceanic
FIR).

IThis frequency is available only to itinerant stations that
have a requirement to be periodically transferred to various
locations.

ZMobile station operations on these frequencies are limited
to an area within 320 km (200 mi) of an associated flight
test land station.

4-1-12. Use of UNICOM for ATC Purposes

UNICOM service may be used for ATC purposes,
only under the following circumstances:

a. Revision to proposed departure time.

b. Takeoff, arrival, or flight plan cancellation
time.

c. ATC clearance, provided arrangements are
made between the ATC facility and the UNICOM
licensee to handle such messages.
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4-1-13. Automatic Terminal Information
Service (ATIS)

a. ATIS is the continuous broadcast of recorded
noncontrol information in selected high activity
terminal areas. Its purpose is to improve controller
effectiveness and to relieve frequency congestion by
automating the repetitive transmission of essential
but routine information. The information is continu-
ously broadcast over a discrete VHF radio frequency
or the voice portion of a local NAVAID. Arrival ATIS
transmissions on a discrete VHF radio frequency are
engineered according to the individual facility
requirements, which would normally be a protected
service volume of 20 NM to 60 NM from the ATIS
site and a maximum altitude of 25,000 feet AGL. In
the case of a departure ATIS, the protected service
volume cannot exceed 5 NM and 100 feet AGL. At
most locations, ATIS signals may be received on the
surface of the airport, but local conditions may limit
the maximum ATIS reception distance and/or
altitude. Pilots are urged to cooperate in the ATIS
program as it relieves frequency congestion on
approach control, ground control, and local control
frequencies. The Chart Supplement U.S. indicates
airports for which ATIS is provided.

b. ATIS information includes:
1. Airport/facility name
2. Phonetic letter code
3. Time of the latest weather sequence (UTC)
4. Weather information consisting of:
(a) Wind direction and velocity
(b) Visibility
(c¢) Obstructions to vision

(d) Present weather consisting of: sky condi-
tion, temperature, dew point, altimeter, a density
altitude advisory when appropriate, and other
pertinent remarks included in the official weather
observation

5. Instrument approach and runway in use.

The ceiling/sky condition, visibility, and obstructions
to vision may be omitted from the ATIS broadcast if
the ceiling is above 5,000 feet and the visibility is
more than 5 miles. The departure runway will only be
given if different from the landing runway except at
locations having a separate ATIS for departure. The
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broadcast may include the appropriate frequency and
instructions for VFR arrivals to make initial contact
with approach control. Pilots of aircraft arriving or
departing the terminal area can receive the
continuous ATIS broadcast at times when cockpit
duties are least pressing and listen to as many repeats
as desired. ATIS broadcast must be updated upon the
receipt of any official hourly and special weather. A
new recording will also be made when there is a
change in other pertinent data such as runway change,
instrument approach in use, etc.

EXAMPLE-

Dulles International information Sierra. One four zero
zero zulu. Wind three five zero at eight. Visibility one zero.
Ceiling four thousand five hundred broken. Temperature
three four. Dew point two eight. Altimeter three zero one
zero. ILS runway one right approach in use. Departing
runway three zero. Advise on initial contact you have
information sierra.

c. Pilots should listen to ATIS broadcasts
whenever ATIS is in operation.

d. Pilots should notify controllers on initial
contact that they have received the ATIS broadcast by
repeating the alphabetical code word appended to the
broadcast.

EXAMPLE-
“Information Sierra received.”

e. When a pilot acknowledges receipt of the ATIS
broadcast, controllers may omit those items con-
tained in the broadcast if they are current. Rapidly
changing conditions will be issued by ATC and the
ATIS will contain words as follows:

EXAMPLE-

“Latest ceiling/visibility/altimeter/wind/(other condi-
tions) will be issued by approach control/tower.”
NOTE-

The absence of a sky condition or ceiling and/or visibility
on ATIS indicates a sky condition or ceiling of 5,000 feet or
above and visibility of 5 miles or more. A remark may be
made on the broadcast, “the weather is better than
5000 and 5,” or the existing weather may be broadcast.

f. Controllers will issue pertinent information to
pilots who do not acknowledge receipt of a broadcast
or who acknowledge receipt of a broadcast which is
not current.

g. To serve frequency limited aircraft, FSSs are
equipped to transmit on the omnirange frequency at
most en route VORs used as ATIS voice outlets. Such
communication interrupts the ATIS broadcast. Pilots
of aircraft equipped to receive on other FSS
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frequencies are encouraged to do so in order that these
override transmissions may be kept to an absolute
minimum.

h. While it is a good operating practice for pilots
to make use of the ATIS broadcast where it is
available, some pilots use the phrase “have numbers”
in communications with the control tower. Use of this
phrase means that the pilot has received wind,
runway, and altimeter information ONLY and the
tower does not have to repeat this information. It does
not indicate receipt of the ATIS broadcast and should
never be used for this purpose.

4-1-14. Automatic Flight Information
Service (AFIS) - Alaska FSSs Only

a. AFIS is the continuous broadcast of recorded
non—control information at airports in Alaska where
an FSS provides local airport advisory service. Its
purpose is to improve FSS specialist efficiency by
reducing frequency congestion on the local airport
advisory frequency.

1. The AFIS broadcast will automate the
repetitive transmission of essential but routine
information (for example, weather, favored runway,
braking action, airport NOTAMs, etc.). The informa-
tion is continuously broadcast over a discrete VHF
radio frequency (usually the ASOS frequency).

2. Use of AFIS is not mandatory, but pilots who
choose to utilize two-way radio communications
with the FSS are urged to listen to AFIS, as it relieves
frequency congestion on the local airport advisory
frequency. AFIS broadcasts are updated upon receipt
of any official hourly and special weather, and
changes in other pertinent data.

3. When a pilot acknowledges receipt of the
AFIS broadcast, FSS specialists may omit those
items contained in the broadcast if they are current.
When rapidly changing conditions exist, the latest
ceiling, visibility, altimeter, wind or other conditions
may be omitted from the AFIS and will be issued by
the FSS specialist on the appropriate radio frequency.

EXAMPLE-

“Kotzebue information ALPHA. One six five five zulu.
Wind, two one zero at five; visibility two, fog; ceiling one
hundred overcast; temperature minus one two, dew point
minus one four; altimeter three one zero five. Altimeter in
excess of three one zero zero, high pressure altimeter
setting procedures are in effect. Favored runway two six.
Weather in Kotzebue surface area is below V-F-R
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minima — an ATC clearance is required. Contact
Kotzebue Radio on 123.6 for traffic advisories and advise
intentions. Notice to Air Missions, Hotham NDB out of
service. Transcribed Weather Broadcast out of service.
Advise on initial contact you have ALPHA.”

NOTE-

The absence of a sky condition or ceiling and/or visibility
on Alaska FSS AFIS indicates a sky condition or ceiling of
5,000 feet or above and visibility of 5 miles or more. A
remark may be made on the broadcast, “the weather is
better than 5000 and 5.”

b. Pilots should listen to Alaska FSSs AFIS
broadcasts whenever Alaska FSSs AFIS is in
operation.

NOTE-
Some Alaska FSSs are open part time and/or seasonally.

c. Pilots should notify controllers on initial
contact that they have received the Alaska FSSs
AFIS broadcast by repeating the phonetic alphabetic
letter appended to the broadcast.

EXAMPLE-
“Information Alpha received.”

d. While it is a good operating practice for pilots
to make use of the Alaska FSS AFIS broadcast where
it is available, some pilots use the phrase “have
numbers” in communications with the FSS. Use of
this phrase means that the pilot has received wind,
runway, and altimeter information ONLY and the
Alaska FSS does not have to repeat this information.
It does not indicate receipt of the AFIS broadcast and
should never be used for this purpose.

4-1-15. Radar Traffic Information Service

This is a service provided by radar ATC facilities.
Pilots receiving this service are advised of any radar
target observed on the radar display which may be in
such proximity to the position of their aircraft or its
intended route of flight that it warrants their attention.
This service is not intended to relieve the pilot of the
responsibility for continual vigilance to see and avoid
other aircraft.

a. Purpose of the Service

1. The issuance of traffic information as
observed on a radar display is based on the principle
of assisting and advising a pilot that a particular radar
target’s position and track indicates it may intersect or
pass in such proximity to that pilot’s intended flight
path that it warrants attention. This is to alert the pilot
to the traffic, to be on the lookout for it, and thereby
be in a better position to take appropriate action
should the need arise.
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2. Pilots are reminded that the surveillance radar
used by ATC does not provide altitude information
unless the aircraft is equipped with Mode C and the
radar facility is capable of displaying altitude
information.

b. Provisions of the Service

1. Many factors, such as limitations of the radar,
volume of traffic, controller workload and commu-
nications frequency congestion, could prevent the
controller from providing this service. Controllers
possess complete discretion for determining whether
they are able to provide or continue to provide this
service in a specific case. The controller’s reason
against providing or continuing to provide the service
in a particular case is not subject to question nor need
it be communicated to the pilot. In other words, the
provision of this service is entirely dependent upon
whether controllers believe they are in a position to
provide it. Traffic information is routinely provided
to all aircraft operating on IFR flight plans except
when the pilot declines the service, or the pilot is
operating within Class A airspace. Traffic informa-
tion may be provided to flights not operating on IFR
flight plans when requested by pilots of such flights.

NOTE-

Radar ATC facilities normally display and monitor both
primary and secondary radar as well as ADS-B, except
that secondary radar or ADS—B may be used as the sole
display source in Class A airspace, and under some
circumstances outside of Class A airspace (beyond
primary coverage and in en route areas where only
secondary and/or ADS-B is available). Secondary radar
and/or ADS—-B may also be used outside Class A airspace
as the sole display source when the primary radar is
temporarily unusable or out of service. Pilots in contact
with the affected ATC facility are normally advised when
a temporary outage occurs, i.e., “primary radar out of
service; traffic advisories available on transponder or
ADS-B aircraft only.” This means simply that only aircraft
that have transponders and ADS-B installed and in use will
be depicted on ATC displays when the primary and/or
secondary radar is temporarily out of service.

2. When receiving VFR radar advisory service,
pilots should monitor the assigned frequency at all
times. This is to preclude controllers’ concern for
radio failure or emergency assistance to aircraft under
the controller’s jurisdiction. VFR radar advisory
service does not include vectors away from
conflicting traffic unless requested by the pilot. When
advisory service is no longer desired, advise the
controller before changing frequencies and then
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change your transponder code to 1200, if applicable.
Pilots should also inform the controller when
changing VFR cruising altitude. Except in programs
where radar service is automatically terminated, the
controller will advise the aircraft when radar is
terminated.

NOTE-

Participation by VFR pilots in formal programs
implemented at certain terminal locations constitutes pilot
request. This also applies to participating pilots at those
locations where arriving VFR flights are encouraged to
make their first contact with the tower on the approach
control frequency.

c. Issuance of Traffic Information. Traffic
information will include the following concerning a
target which may constitute traffic for an aircraft that
is:

1. Radar identified

(a) Azimuth from the aircraft in terms of the
12 hour clock, or

(b) When rapidly maneuvering civil test or
military aircraft prevent accurate issuance of traffic
as in (a) above, specify the direction from an aircraft’s
position in terms of the eight cardinal compass points
(N, NE, E, SE, S, SW, W, NW). This method must be
terminated at the pilot’s request.

(¢) Distance from the aircraft in nautical
miles;

(d) Direction in which the target is proceed-
ing; and

(e) Type of aircraft and altitude if known.

EXAMPLE-

Traffic 10 o’clock, 3 miles, west-bound (type aircraft and
altitude, if known, of the observed traffic). The altitude may
be known, by means of Mode C, but not verified with the
pilot for accuracy. (To be valid for separation purposes by
ATC, the accuracy of Mode C readouts must be verified.
This is usually accomplished upon initial entry into the
radar system by a comparison of the readout to pilot stated
altitude, or the field elevation in the case of continuous
readout being received from an aircraft on the airport.)
When necessary to issue traffic advisories containing
unverified altitude information, the controller will issue the
indicated altitude of the aircraft. The pilot may upon
receipt of traffic information, request a vector (heading) to
avoid such traffic. The vector will be provided to the extent
possible as determined by the controller provided the
aircraft to be vectored is within the airspace under the
Jurisdiction of the controller.

2. Not radar identified
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(a) Distance and direction with respect to a
fix;

(b) Direction in which the target is proceed-
ing; and

(c) Type of aircraft and altitude if known.

EXAMPLE-
Traffic 8 miles south of the airport northeast—bound, (type
aircraft and altitude if known).

d. The examples depicted in the following figures
point out the possible error in the position of this
traffic when it is necessary for a pilot to apply drift
correction to maintain this track. This error could also
occur in the event a change in course is made at the
time radar traffic information is issued.

FIG 4-1-1
Induced Error in Position of Traffic

EXAMPLE-

In FIG 4-1-1 traffic information would be issued to the
pilot of aircraft “A” as 12 o’clock. The actual position of
the traffic as seen by the pilot of aircraft “A” would be
2 o’clock. Traffic information issued to aircraft “B” would
also be given as 12 o’clock, but in this case, the pilot of “B”
would see the traffic at 10 o’clock.

FIG 4-1-2
Induced Error in Position of Traffic

WIND —»
T

EXAMPLE-

In FIG 4-1-2 traffic information would be issued to the
pilot of aircraft “C” as 2 o’clock. The actual position of the
traffic as seen by the pilot of aircraft “C” would be
3 o’clock. Traffic information issued to aircraft “D” would
be at an 11 o’clock position. Since it is not necessary for the
pilot of aircraft “D” to apply wind correction (crab) to
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remain on track, the actual position of the traffic issued
would be correct. Since the radar controller can only
observe aircraft track (course) on the radar display, traffic
advisories are issued accordingly, and pilots should give
due consideration to this fact when looking for reported
traffic.

4-1-16. Safety Alert

A safety alert will be issued to pilots of aircraft being
controlled by ATC if the controller is aware the
aircraft is at an altitude which, in the controller’s
judgment, places the aircraft in unsafe proximity to
terrain, obstructions or other aircraft. The provision
of this service is contingent upon the capability of the
controller to have an awareness of a situation
involving unsafe proximity to terrain, obstructions
and uncontrolled aircraft. The issuance of a safety
alert cannot be mandated, but it can be expected on a
reasonable, though intermittent basis. Once the alert
is issued, it is solely the pilot’s prerogative to
determine what course of action, if any, to take. This
procedure is intended for use in time critical
situations where aircraft safety is in question.
Noncritical situations should be handled via the
normal traffic alert procedures.

a. Terrain or Obstruction Alert

1. Controllers will immediately issue an alert to
the pilot of an aircraft under their control when they
recognize that the aircraft is at an altitude which, in
their judgment, may be in an unsafe proximity to
terrain/obstructions. The primary method of detect-
ing unsafe proximity is through Mode C automatic
altitude reports.

EXAMPLE-

Low altitude alert Cessna Three Four Juliet, check your
altitude immediately. And if the aircraft is not yet on final
approach, the MVA (MEA/MIA/MOCA) in your area is six
thousand.

2. Most En Route and Terminal radar facilities
have an automated function which, if operating, alerts
controllers when a tracked Mode C equipped aircraft
under their control is below or is predicted to be
below a predetermined minimum safe altitude. This
function, called Minimum Safe Altitude Warning
(MSAW), is designed solely as a controller aid in
detecting potentially unsafe aircraft proximity to
terrain/obstructions. The radar facility will, when
MSAW is operating, provide MSAW monitoring for
all aircraft with an operating Mode C altitude
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encoding transponder that are tracked by the system
and are:

(a) Operating on an IFR flight plan; or

(b) Operating VFR and have requested
MSAW monitoring.

NOTE-
Pilots operating VFR may request MSAW monitoring if
their aircraft are equipped with Mode C transponders.

EXAMPLE-
Apache Three Three Papa request MSAW monitoring.

3. Due to the lack of terrain and obstacle
clearance data, accurate automation databases may
not be available for providing MSAW information to
aircraft overflying Mexico and Canada. Air traffic
facilities along the United States/Mexico/Canada
borders may have MSAW computer processing
inhibited where accurate terrain data is not available.

b. Aircraft Conflict Alert.

1. Controllers will immediately issue an alert to
the pilot of an aircraft under their control if they are
aware of another aircraft which is not under their
control, at an altitude which, in the controller’s
judgment, places both aircraft in unsafe proximity to
each other. With the alert, when feasible, the
controller will offer the pilot the position of the traffic
if time permits and an alternate course(s) of action.
Any alternate course(s) of action the controller may
recommend to the pilot will be predicated only on
other traffic being worked by the controller.

EXAMPLE-

American Three, traffic alert, (position of traffic, if time
permits), advise you turn right/left heading (degrees)
and/or climb/descend to (altitude) immediately.

4-1-17. Radar Assistance to VFR Aircraft

a. Radar equipped FAA ATC facilities provide
radar assistance and navigation service (vectors) to
VEFR aircraft provided the aircraft can communicate
with the facility, are within radar coverage, and can be
radar identified.

b. Pilots should clearly understand that authoriza-
tion to proceed in accordance with such radar
navigational assistance does not constitute authoriza-
tion for the pilot to violate CFRs. In effect, assistance
provided is on the basis that navigational guidance
information issued is advisory in nature and the job of
flying the aircraft safely, remains with the pilot.
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c. In many cases, controllers will be unable to
determine if flight into instrument conditions will
result from their instructions. To avoid possible
hazards resulting from being vectored into IFR
conditions, pilots should keep controllers advised of
the weather conditions in which they are operating
and along the course ahead.

d. Radar navigation assistance (vectors) may be
initiated by the controller when one of the following
conditions exist:

1. The controller suggests the vector and the
pilot concurs.

2. A special program has been established and
vectoring service has been advertised.

3. In the controller’s judgment the vector is
necessary for air safety.

e. Radar navigation assistance (vectors) and other
radar derived information may be provided in
response to pilot requests. Many factors, such as
limitations of radar, volume of traffic, communica-
tions frequency, congestion, and controller workload
could prevent the controller from providing it.
Controllers have complete discretion for determining
if they are able to provide the service in a particular
case. Their decision not to provide the service in a
particular case is not subject to question.

4-1-18. Terminal Radar Services for VFR
Aircraft

a. Basic Radar Service:

1. In addition to the use of radar for the control
of IFR aircraft, all commissioned radar facilities
provide the following basic radar services for VFR
aircraft:

(a) Safety alerts.
(b) Traffic advisories.

(c) Limited radar vectoring (on a workload
permitting basis).

(d) Sequencing at locations where proce-
dures have been established for this purpose and/or
when covered by a Letter of Agreement.

NOTE-

When the stage services were developed, two basic radar
services (traffic advisories and limited vectoring) were
identified as “Stage 1.” This definition became unneces-
sary and the term “Stage I” was eliminated from use. The
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term “Stage II” has been eliminated in conjunction with
the airspace reclassification, and sequencing services to
locations with local procedures andjor letters of agreement
to provide this service have been included in basic services
to VFR aircraft. These basic services will still be provided
by all terminal radar facilities whether they include
Class B, Class C, Class D or Class E airspace. “Stage III”
services have been replaced with “Class B” and “TRSA”
service where applicable.

2. Vectoring service may be provided when
requested by the pilot or with pilot concurrence when
suggested by ATC.

3. Pilots of arriving aircraft should contact
approach control on the publicized frequency and
give their position, altitude, aircraft call sign, type
aircraft, radar beacon code (if transponder equipped),
destination, and request traffic information.

4. Approach control will issue wind and
runway, except when the pilot states “have numbers”
or this information is contained in the ATIS broadcast
and the pilot states that the current ATIS information
has been received. Traffic information is provided on
a workload permitting basis. Approach control will
specify the time or place at which the pilot is to
contact the tower on local control frequency for
further landing information. Radar service is
automatically terminated and the aircraft need not be
advised of termination when an arriving VFR aircraft
receiving radar services to a tower—controlled airport
where basic radar service is provided has landed, or
to all other airports, is instructed to change to tower
or advisory frequency. (See FAA Order JO 7110.65,
Air Traffic Control, paragraph 5-1-9, Radar Service
Termination.)

5. Sequencing for VFR aircraft is available at
certain terminal locations (see locations listed in the
Chart Supplement U.S.). The purpose of the service
is to adjust the flow of arriving VFR and IFR aircraft
into the traffic pattern in a safe and orderly manner
and to provide radar traffic information to departing
VEFR aircraft. Pilot participation is urged but is not
mandatory. Traffic information is provided on a
workload permitting basis. Standard radar separation
between VFR or between VFR and IFR aircraft is not
provided.

(a) Pilots of arriving VFR aircraft should
initiate radio contact on the publicized frequency
with approach control when approximately 25 miles
from the airport at which sequencing services are
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being provided. On initial contact by VFR aircraft,
approach control will assume that sequencing service
is requested. After radar contact is established, the
pilot may use pilot navigation to enter the traffic
pattern or, depending on traffic conditions, approach
control may provide the pilot with routings or vectors
necessary for proper sequencing with other partici-
pating VFR and IFR traffic en route to the airport.
When a flight is positioned behind a preceding
aircraft and the pilot reports having that aircraft in
sight, the pilot will be instructed to follow the
preceding aircraft. THE ATC INSTRUCTION TO
FOLLOW THE PRECEDING AIRCRAFT DOES
NOT AUTHORIZE THE PILOT TO COMPLY
WITH ANY ATC CLEARANCE OR INSTRUC-
TION ISSUED TO THE PRECEDING AIRCRAFT.
If other “nonparticipating” or “local” aircraft are in
the traffic pattern, the tower will issue a landing
sequence. If an arriving aircraft does not want radar
service, the pilot should state “NEGATIVE RADAR
SERVICE” or make a similar comment, on initial
contact with approach control.

(b) Pilots of departing VFR aircraft are
encouraged to request radar traffic information by
notifying ground control, or where applicable,
clearance delivery, on initial contact with their
request and proposed direction of flight.

EXAMPLE-

Xray ground control, November One Eight Six, Cessna One
Seventy Two, ready to taxi, VFR southbound at 2,500, have
information bravo and request radar traffic information.
NOTE-

Following takeoff, the tower will advise when to contact
departure control.

(c) Pilots of aircraft transiting the area and in
radar contact/communication with approach control
will receive traffic information on a controller
workload permitting basis. Pilots of such aircraft
should give their position, altitude, aircraft call sign,
aircraft type, radar beacon code (if transponder
equipped), destination, and/or route of flight.

b. TRSA Service (Radar Sequencing and
Separation Service for VFR Aircraft in a TRSA).

1. This service has been implemented at certain
terminal locations. The service is advertised in the
Chart Supplement U.S. The purpose of this service is
to provide separation between all participating VFR
aircraft and all IFR aircraft operating within the
airspace defined as the Terminal Radar Service Area
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(TRSA). Pilot participation is urged but is not
mandatory.

2. If any aircraft does not want the service, the
pilot should state “NEGATIVE TRSA SERVICE” or
make a similar comment, on initial contact with
approach control or ground control, as appropriate.

3. TRSAs are depicted on sectional aeronautical
charts and listed in the Chart Supplement U.S.

4. While operating within a TRSA, pilots are
provided TRSA service and separation as prescribed
in this paragraph. In the event of a radar outage,
separation and sequencing of VFR aircraft will be
suspended as this service is dependent on radar. The
pilot will be advised that the service is not available
and issued wind, runway information, and the time or
place to contact the tower. Traffic information will be
provided on a workload permitting basis.

5. Visual separation is used when prevailing
conditions permit and it will be applied as follows:

(a) When a VFR flight is positioned behind a
preceding aircraft and the pilot reports having that
aircraft in sight, the pilot will be instructed by ATC to
follow the preceding aircraft. Radar service will be
continued to the runway. THE ATC INSTRUCTION
TO FOLLOW THE PRECEDING AIRCRAFT
DOES NOT AUTHORIZE THE PILOT TO
COMPLY WITH ANY ATC CLEARANCE OR
INSTRUCTION ISSUED TO THE PRECEDING
AIRCRAFT.

(b) If other “nonparticipating” or “local”
aircraft are in the traffic pattern, the tower will issue
a landing sequence.

(c) Departing VFR aircraft may be asked if
they can visually follow a preceding departure out of
the TRSA. The pilot will be instructed to follow the
other aircraft provided that the pilot can maintain
visual contact with that aircraft.

6. Participating VFR aircraft will be separated
from IFR and other participating VFR aircraft by one
of the following:

(a) 500 feet vertical separation.
(b) Visual separation.

(c) Target resolution (a process to ensure that
correlated radar targets do not touch).
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7. Participating pilots operating VFR in a
TRSA:

(a) Must maintain an altitude when assigned
by ATC unless the altitude assignment is to maintain
at or below a specified altitude. ATC may assign
altitudes for separation that do not conform to
14 CFR Section 91.159. When the altitude assign-
ment is no longer needed for separation or when
leaving the TRSA, the instruction will be broadcast,
“RESUME APPROPRIATE VFR ALTITUDES.”
Pilots must then return to an altitude that conforms to
14 CFR Section 91.159 as soon as practicable.

(b) When not assigned an altitude, the pilot
should coordinate with ATC prior to any altitude
change.

8. Within the TRSA, traffic information on
observed but unidentified targets will, to the extent
possible, be provided to all IFR and participating
VER aircraft. The pilot will be vectored upon request
to avoid the observed traffic, provided the aircraft to
be vectored is within the airspace under the
jurisdiction of the controller.

9. Departing aircraft should inform ATC of their
intended destination and/or route of flight and
proposed cruising altitude.

10. ATC will normally advise participating
VEFR aircraft when leaving the geographical limits of
the TRSA. Radar service is not automatically
terminated with this advisory unless specifically
stated by the controller.

c. Class C Service. This service provides, in
addition to basic radar service, approved separation
between IFR and VFR aircraft, and sequencing of
VER arrivals to the primary airport.

d. Class B Service. This service provides, in
addition to basic radar service, approved separation
of aircraft based on IFR, VFR, and/or weight, and
sequencing of VFR arrivals to the primary airport(s).

e. PILOT RESPONSIBILITY. THESE SER-
VICES ARE NOT TO BE INTERPRETED AS
RELIEVING PILOTS OF THEIR RESPONSIBILI-
TIES TO SEE AND AVOID OTHER TRAFFIC
OPERATING IN BASIC VFR WEATHER CONDI-
TIONS, TO ADJUST THEIR OPERATIONS AND
FLIGHT PATH AS NECESSARY TO PRECLUDE
SERIOUS WAKE ENCOUNTERS, TO MAINTAIN
APPROPRIATE TERRAIN AND OBSTRUCTION
CLEARANCE, OR TO REMAIN IN WEATHER
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CONDITIONS EQUAL TO OR BETTER THAN
THE MINIMUMS REQUIRED BY 14 CFR
SECTION 91.155. WHENEVER COMPLIANCE
WITH AN ASSIGNED ROUTE, HEADING
AND/OR ALTITUDE IS LIKELY TO COMPRO-
MISE PILOT RESPONSIBILITY RESPECTING
TERRAIN AND OBSTRUCTION CLEARANCE,
VORTEX EXPOSURE, AND WEATHER MINI-
MUMS, APPROACH CONTROL SHOULD BE SO
ADVISED AND A REVISED CLEARANCE OR
INSTRUCTION OBTAINED.

f. ATC services for VFR aircraft participating in
terminal radar services are dependent on ATC radar.
Services for VFR aircraft are not available during
periods of a radar outage. The pilot will be advised
when VFR services are limited or not available.

NOTE-

Class B and Class C airspace are areas of regulated
airspace. The absence of ATC radar does not negate the
requirement of an ATC clearance to enter Class B airspace
or two way radio contact with ATC to enter Class C
airspace.

4-1-19. Tower En Route Control (TEC)

a. TEC is an ATC program to provide a service to
aircraft proceeding to and from metropolitan areas. It
links designated Approach Control Areas by a
network of identified routes made up of the existing
airway structure of the National Airspace System.
The FAA initiated an expanded TEC program to
include as many facilities as possible. The program’s
intent is to provide an overflow resource in the low
altitude system which would enhance ATC services.
A few facilities have historically allowed turbojets to
proceed between certain city pairs, such as
Milwaukee and Chicago, via tower en route and these
locations may continue this service. However, the
expanded TEC program will be applied, generally,
for nonturbojet aircraft operating at and below
10,000 feet. The program is entirely within the
approach control airspace of multiple terminal
facilities. Essentially, it is for relatively short flights.
Participating pilots are encouraged to use TEC for
flights of two hours duration or less. If longer flights
are planned, extensive coordination may be required
within the multiple complex which could result in
unanticipated delays.

b. Pilots requesting TEC are subject to the same
delay factor at the destination airport as other aircraft
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in the ATC system. In addition, departure and en route
delays may occur depending upon individual facility
workload. When a major metropolitan airport is
incurring significant delays, pilots in the TEC
program may want to consider an alternative airport
experiencing no delay.

c. There are no unique requirements upon pilots to
use the TEC program. Normal flight plan filing
procedures will ensure proper flight plan processing.
Pilots should include the acronym “TEC” in the
remarks section of the flight plan when requesting
tower en route control.

d. All approach controls in the system may not
operate up to the maximum TEC altitude of
10,000 feet. IFR flight may be planned to any
satellite airport in proximity to the major primary
airport via the same routing.

4-1-20. Transponder and ADS-B Out
Operation

a. General

1. Pilots should be aware that proper application
of transponder and ADS-B operating procedures will
provide both VFR and IFR aircraft with a higher
degree of safety while operating on the ground and
airborne. Transponder/ADS-B panel designs differ;
therefore, a pilot should be thoroughly familiar with
the operation of their particular equipment to
maximize its full potential. ADS-B Out, and
transponders with altitude reporting mode turned ON
(Mode C or S), substantially increase the capability of
surveillance systems to see an aircraft. This provides
air traffic controllers, as well as pilots of suitably
equipped aircraft (TCAS and ADS-B In), increased
situational awareness and the ability to identify
potential traffic conflicts. Even VFR pilots who are
not in contact with ATC will be afforded greater
protection from IFR aircraft and VFR aircraft that are
receiving traffic advisories. Nevertheless, pilots
should never relax their visual scanning for other
aircraft, and should include the ADS-B In display (if
equipped) in their normal traffic scan.

2. Air Traffic Control Radar Beacon System
(ATCRBS) is similar to and compatible with military
coded radar beacon equipment. Civil Mode A is
identical to military Mode 3.

3. Transponder and ADS-B operations on the
ground. Civil and military aircraft should operate
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with the transponder in the altitude reporting mode
(consult the aircraft’s flight manual to determine the
specific transponder position to enable altitude
reporting) and ADS-B Out transmissions enabled at
all airports, any time the aircraft is positioned on any
portion of the airport movement area. This includes
all defined taxiways and runways. Pilots must pay
particular attention to ATIS and airport diagram
notations, General Notes (included on airport charts),
and comply with directions pertaining to transponder
and ADS-B usage. Generally, these directions are:

(a) Departures. Select the transponder mode
which allows altitude reporting and enable ADS-B
during pushback or taxi-out from parking spot. Select
TA or TA/RA (if equipped with TCAS) when taking
the active runway.

(b) Arrivals. If TCAS equipped, deselect TA
or TA/RA upon leaving the active runway, but
continue transponder and ADS-B transmissions in
the altitude reporting mode. Select STBY or OFF for
transponder and ADS-B upon arriving at the
aircraft’s parking spot or gate.

4. Transponder and ADS-B Operations
While Airborne.

(a) Unless otherwise requested by ATC,
aircraft equipped with an ATC transponder main-
tained in accordance with 14 CFR Section 91.413
MUST operate with this equipment on the
appropriate Mode 3/A code, or other code as assigned
by ATC, and with altitude reporting enabled
whenever in controlled airspace. If practicable,
aircraft SHOULD operate with the transponder
enabled in uncontrolled airspace.

(b) Aircraft equipped with ADS-B Out
MUST operate with this equipment in the transmit
mode at all times, unless otherwise requested by
ATC.

() When participating in a VFR formation
flight that is not receiving ATC services, only the lead
aircraft should operate their transponder and ADS-B
Out. All other aircraft should disable transponder and
ADS-B transmissions once established within the
formation.

NOTE-

If the formation flight is receiving ATC services, pilots can
expect ATC to direct all non-lead aircraft to STOP
SQUAWK, and should not do so until instructed.
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S. A pilot on an IFR flight who elects to cancel
the IFR flight plan prior to reaching their destination,
should adjust the transponder/ADS-B according to
VER operations.

6. If entering a U.S. OFFSHORE AIRSPACE
AREA from outside the U.S., the pilot should advise
on first radio contact with a U.S. radar ATC facility
that such equipment is available by adding
“transponder” or “ADS-B” (if equipped) to the
aircraft identification.

7. It should be noted by all users of ATC
transponders and ADS-B Out systems that the
surveillance coverage they can expect is limited to
“line of sight” with ground radar and ADS-B radio
sites. Low altitude or aircraft antenna shielding by the
aircraft itself may result in reduced range or loss of
aircraft contact. Though ADS-B often provides
superior reception at low altitudes, poor coverage
from any surveillance system can be improved by
climbing to a higher altitude.

NOTE-

Pilots should refer to AIM, Paragraph 4-5-7, Automatic
Dependent Surveillance — Broadcast (ADS-B) Services,
for a complete description of operating limitations and
procedures.

b. Transponder/ADS-B Code Designation

1. For ATC to utilize one of the 4096 discrete
codes, a four—digit code designation will be used; for
example, code 2102 will be expressed as “TWO ONE
ZERO TWO.”

NOTE-

Circumstances may occasionally require ATC to assign a
non-discrete code; i.e., a code ending in “00.”
REFERENCE-

FAA Order JO 7110.66, National Beacon Code Allocation Plan.

c. Automatic Altitude Reporting

1. Most transponders (Modes C and S) and all
ADS-B Out systems are capable of automatic
altitude reporting. This system converts aircraft
altitude in 100—foot increments to coded digital
information that is transmitted to the appropriate
surveillance facility as well as to ADS-B In and
TCAS systems.

2. Adjust the transponder/ADS-B to reply on
the Mode 3/A code specified by ATC and with
altitude reporting enabled, unless otherwise directed
by ATC or unless the altitude reporting equipment has
not been tested and calibrated as required by 14 CFR
Section 91.217. If deactivation is required by ATC,
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turn off the altitude reporting feature of your
transponder/ADS-B. An instruction by ATC to
“STOP ALTITUDE SQUAWK, ALTITUDE DIF-
FERS BY (number of feet) FEET,” may be an
indication that the transmitted altitude information is
incorrect, or that the aircraft’s altimeter setting is
incorrect. While an incorrect altimeter setting has no
effect on the transmitted altitude information, it will
cause the aircraft to fly at a true altitude different from
the assigned altitude. When a controller indicates that
an altitude readout is invalid, the pilot should verify
that the aircraft altimeter is set correctly.

NOTE-

Altitude encoders are preset at standard atmospheric
pressure. Local altimeter correction is applied by the
surveillance facility before the altitude information is
presented to ATC.

3. Pilots should report exact altitude or flight
level to the nearest hundred foot increment when
establishing initial contact with an ATC facility.
Exact altitude or flight level reports on initial contact
provide ATC with information that is required prior
to using automatically reported altitude information
for separation purposes. This will significantly
reduce altitude verification requests.

d. IDENT Feature

Transponder/ADS-B Out equipment must be operat-
ed only as specified by ATC. Activate the “IDENT”
feature only when requested by ATC.

e. Code Changes

1. When making routine code changes, pilots
should avoid inadvertent selection of Codes 7500,
7600 or 7700 thereby causing momentary false
alarms at automated ground facilities. For example,
when switching from Code 2700 to Code 7200,
switch first to 2200 then to 7200, NOT to 7700 and
then 7200. This procedure applies to nondiscrete
Code 7500 and all discrete codes in the 7600 and 7700
series (i.e., 7600-7677, 7700-7777) which will
trigger special indicators in automated facilities.
Only nondiscrete Code 7500 will be decoded as the
hijack code.

2. Under no circumstances should a pilot of a
civil aircraft operate the transponder on Code 7777.
This code is reserved for military interceptor
operations.

3. Military pilots operating VFR or IFR within
restricted/warning areas should adjust their transpon-
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ders to Code 4000 unless another code has been
assigned by ATC.

f. Mode C Transponder and ADS-B Out
Requirements

1. Specific details concerning requirements to
carry and operate Mode C transponders and ADS-B
Out, as well as exceptions and ATC authorized
deviations from those requirements, are found in
14 CFR Sections 91.215, 91.225, and 99.13.

2. In general, the CFRs require aircraft to be
equipped with an operable Mode C transponder and
ADS-B Out when operating:

(a) In Class A, Class B, or Class C airspace
areas;

(b) Above the ceiling and within the lateral
boundaries of Class B or Class C airspace up to
10,000 feet MSL;

(c) Class E airspace at and above 10,000 feet
MSL within the 48 contiguous states and the District
of Columbia, excluding the airspace at and below
2,500 feet AGL;

(d) Within 30 miles of a Class B airspace
primary airport, below 10,000 feet MSL (commonly
referred to as the “Mode C Veil”);

(e) For ADS-B Out: Class E airspace at and
above 3,000 feet MSL over the Gulf of Mexico from
the coastline of the United States out to 12 nautical
miles.

NOTE-

The airspace described in (e) above is specified in 14 CFR
§ 91.225 for ADS-B Out requirements. However, 14 CFR
§ 91.215 does not include this airspace for ATC
transponder requirements.

() Transponder and ADS-B Out require-
ments do not apply to any aircraft that was not
originally certificated with an electrical system, or
that has not subsequently been certified with such a
system installed, including balloons and gliders.
These aircraft may conduct operations without a
transponder or ADS—B Out when operating;:

(1) Outside any Class B or Class C airspace
area; and

(2) Below the altitude of the ceiling of a
Class B or Class C airspace area designated for an
airport, or 10,000 feet MSL, whichever is lower.

3. 14 CFR Section 99.13 requires all aircraft
flying into, within, or across the contiguous U.S.
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ADIZ be equipped with a Mode C or Mode S
transponder. Balloons, gliders and aircraft not
equipped with an engine—driven electrical system are
excepted from this requirement.

REFERENCE-

AIM, Chapter 5, Section 6, National Security and Interception
Procedures.

4. Pilots must ensure that their aircraft transpon-
der/ADS-B is operating on an appropriate
ATC-assigned VFR/IFR code with altitude reporting
enabled when operating in such airspace. If in doubt
about the operational status of either feature of your
transponder while airborne, contact the nearest ATC
facility or FSS and they will advise you what facility
you should contact for determining the status of your
equipment.

5. In—flight requests for “immediate” deviation
from the transponder requirements may be approved
by controllers only for failed equipment, and only
when the flight will continue IFR or when weather
conditions prevent VFR descent and continued VFR
flight in airspace not affected by the CFRs. All other
requests for deviation should be made at least 1 hour
before the proposed operation by contacting the
nearest Flight Service or Air Traffic facility in person
or by telephone. The nearest ARTCC will normally
be the controlling agency and is responsible for
coordinating requests involving deviations in other
ARTCC areas.

6. In—flight requests for “immediate” deviation
from the ADS-B Out requirements may be approved
by ATC only for failed equipment, and may be
accommodated based on workload, alternate surveil-
lance availability, or other factors. All other requests
for deviation must be made at least 1 hour before the
proposed operation, following the procedures
contained in Advisory Circular (AC) 90-114,
Automatic Dependent Surveillance—Broadcast Oper-
ations.

g. Transponder/ADS-B Operation Under Vis-
ual Flight Rules (VFR)

1. Unless otherwise instructed by an ATC
facility, adjust transponder/ADS-B to reply on Mode
3/A Code 1200 regardless of altitude.

NOTE-

1. Firefighting aircraft not in contact with ATC may
squawk 1255 in lieu of 1200 while en route to, from, or
within the designated firefighting area(s).
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2. VFR aircraft flying authorized SAR missions for the
USAF or USCG may be advised to squawk 1277 in lieu of
1200 while en route to, from, or within the designated
search area.

3. VFR gliders should squawk 1202 in lieu of 1200.
REFERENCE-

FAA Order JO 7110.66, National Beacon Code Allocation Plan.

2. When required to operate their transponder/
ADS-B, pilots must always operate that equipment
with altitude reporting enabled, unless otherwise
instructed by ATC or unless the installed equipment
has not been tested and calibrated as required by
14 CFR Section 91.217. If deactivation is required,
turn off altitude reporting.

3. When participating in a VFR formation flight
that is not receiving ATC services, only the lead
aircraft should operate their transponder and ADS-B
Out. All other aircraft should disable transponder and
ADS-B transmissions once established within the
formation.

NOTE-

If the formation flight is receiving ATC services, pilots can
expect ATC to direct all non-lead aircraft to STOP
SQUAWK, and should not do so until instructed.

h. Cooperative Surveillance Phraseology

Air traffic controllers, both civil and military, will use
the following phraseology when referring to
operation of cooperative ATC surveillance equip-
ment. Except as noted, the following ATC
instructions do not apply to military transponders
operating in other than Mode 3/A/C/S.

1. SQUAWK (number). Operate radar beacon
transponder/ADS—-B on designated code with altitude
reporting enabled.

2. IDENT. Engage the “IDENT” feature (mili-
tary I/P) of the transponder/ADS-B.

3. SQUAWK (number) AND IDENT. Oper-
ate transponder/ADS-B on specified code with
altitude reporting enabled, and engage the “IDENT”
(military I/P) feature.

4. SQUAWK STANDBY. Switch transpon-
der/ADS-B to standby position.

5. SQUAWK NORMAL. Resume normal
transponder/ADS-B operation on previously as-
signed code. (Used after “SQUAWK STANDBY,” or
by military after specific transponder tests).

6. SQUAWK ALTITUDE. Activate Mode C
with automatic altitude reporting.
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7. STOP ALTITUDE SQUAWK. Turn off
automatic altitude reporting.

8. STOP SQUAWK (Mode in use). Stop
transponder and ADS-B Out transmissions, or switch
off only specified mode of the aircraft transponder
(military).

9. SQUAWK MAYDAY. Operate transpon-
der/ADS-B in the emergency position (Mode A Code
7700 for civil transponder. Mode 3 Code 7700 and
emergency feature for military transponder.)

10. SQUAWK VFR. Operate radar beacon
transponder/ADS-B on Code 1200 in the Mode A/3,
or other appropriate VFR code, with altitude
reporting enabled.

4-1-21. Airport Reservation Operations
and Special Traffic Management Programs

This section describes procedures for obtaining
required airport reservations at airports designated by
the FAA and for airports operating under Special
Traffic Management Programs.

a. Slot Controlled Airports.

1. The FAA may adopt rules to require advance
operations for unscheduled operations at certain
airports. In addition to the information in the rules
adopted by the FAA, a listing of the airports and
relevant information will be maintained on the FAA
website listed below.

2. The FAA has established an Airport
Reservation Office (ARO) to receive and process
reservations for unscheduled flights at the slot
controlled airports. The ARO uses the Enhanced
Computer Voice Reservation System (e—~CVRS) to
allocate reservations. Reservations will be available
beginning 72 hours in advance of the operation at the
slot controlled airport. Standby lists are not
maintained. Flights with declared emergencies do not
require reservations. Refer to the website or
touch—tone phone interface for the current listing of
slot controlled airports, limitations, and reservation
procedures.

NOTE-

The web interface/telephone numbers to obtain a
reservation for unscheduled operations at a slot controlled
airport are:
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1. http://www.fly.faa.gov/ecvrs.
2. Touch—tone: 1-800-875-9694
3. Trouble number: 540—-422-4246.

3. For more detailed information on operations
and reservation procedures at a Slot Controlled
Airport, please see 14 CFR Part 93, Subpart K — High
Density Traffic Airports.

b. Special Traffic Management Programs
(STMP).

1. Special procedures may be established when
a location requires special traffic handling to
accommodate above normal traffic demand (for
example, the Indianapolis 500, Super Bowl, etc.) or
reduced airport capacity (for example, airport
runway/taxiway closures for airport construction).
The special procedures may remain in effect until the
problem has been resolved or until local traffic
management procedures can handle the situation and
a need for special handling no longer exists.

2. There will be two methods available for
obtaining slot reservations through the ATC-
SCC: the web interface and the touch—tone interface.
If these methods are used, a NOTAM will be issued
relaying the website address and toll free telephone
number. Be sure to check current NOTAMs to
determine: what airports are included in the STMP,
the dates and times reservations are required, the time
limits for reservation requests, the point of contact for
reservations, and any other instructions.

NOTE-

The telephone numbers/web address to obtain a STMP slot
are:

1.Touch—tone interface: 1-800-875-9755.

2. Web interface: www.fly.faa.gov.

3. Trouble number: 540—422-4246.

c. Users may contact the ARO at (540) 422-4246
if they have a problem making a reservation or have
a question concerning the slot controlled airport/
STMP regulations or procedures.

d. Making Reservations.

1. Internet Users. Detailed information and
User Instruction Guides for using the Web interface
to the reservation systems are available on the
websites for the slot controlled airports (e-CVRS),
http://www.fly.faa.gov/ecvrs; and STMPs
(e-STMP), http://www.fly.faa.gov/estmp.
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4-1-22. Requests for Waivers and
Authorizations from Title 14, Code of
Federal Regulations (14 CFR)

a. Requests for a Certificate of Waiver or
Authorization (FAA Form 7711-2), or requests for
renewal of a waiver or authorization, may be accepted
by any FAA facility and will be forwarded, if
necessary, to the appropriate office having waiver
authority.

b. The grant of a Certificate of Waiver or
Authorization from 14 CFR constitutes relief from
specific regulations, to the degree and for the period
of time specified in the certificate, and does not waive
any state law or local ordinance. Should the proposed
operations conflict with any state law or local
ordinance, or require permission of local authorities
or property owners, it is the applicant’s responsibility
to resolve the matter. The holder of a waiver is
responsible for compliance with the terms of the
waiver and its provisions.
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c. A waiver may be canceled at any time by the
Administrator, the person authorized to grant the
waiver, or the representative designated to monitor a
specific operation. In such case either written notice
of cancellation, or written confirmation of a verbal
cancellation will be provided to the holder.

4-1-23. Weather Systems Processor

The Weather Systems Processor (WSP) was
developed for use in the National Airspace System to
provide weather processor enhancements to selected
Airport Surveillance Radar (ASR)-9 facilities. The
WSP provides Air Traffic with warnings of
hazardous wind shear and microbursts. The WSP also
provides users with terminal area 6-level weather,
storm cell locations and movement, as well as the
location and predicted future position and intensity of
wind shifts that may affect airport operations.

Services Available to Pilots



11/3/22

command must notify ATC as soon as possible and
obtain an amended clearance. In an emergency
situation which does not result in a deviation from the
rules prescribed in 14 CFR Part 91 but which requires
ATC to give priority to an aircraft, the pilot of such
aircraft must, when requested by ATC, make a report
within 48 hours of such emergency situation to the
manager of that ATC facility.

g. The guiding principle is that the last ATC
clearance has precedence over the previous ATC
clearance. When the route or altitude in a previously
issued clearance is amended, the controller will
restate applicable altitude restrictions. If altitude to
maintain is changed or restated, whether prior to
departure or while airborne, and previously issued
altitude restrictions are omitted, those altitude
restrictions are canceled, including departure proce-
dures and STAR altitude restrictions.

EXAMPLE-

1. A departure flight receives a clearance to destination
airport to maintain FL 290. The clearance incorporates a
DP which has certain altitude crossing restrictions. Shortly
after takeoff, the flight receives a new clearance changing
the maintaining FL from 290 to 250. If the altitude
restrictions are still applicable, the controller restates
them.

2. A departing aircraft is cleared to cross Fluky
Intersection at or above 3,000 feet, Gordonville VOR at or
above 12,000 feet, maintain FL 200. Shortly after
departure, the altitude to be maintained is changed to
FL 240. If the altitude restrictions are still applicable, the
controller issues an amended clearance as follows: “cross
Fluky Intersection at or above three thousand, cross
Gordonville V-O-R at or above one two thousand,
maintain Flight Level two four zero.”

3. An arriving aircraft is cleared to the destination airport
via V45 Delta VOR direct; the aircraft is cleared to cross
Delta VOR at 10,000 feet, and then to maintain 6,000 feet.
Prior to Delta VOR, the controller issues an amended
clearance as follows: “turn right heading one eight zero
for vector to runway three six I-L—-S approach, maintain
six thousand.”

NOTE-

Because the altitude restriction “cross Delta V-O-R at
10,000 feet” was omitted from the amended clearance, it is
no longer in effect.

h. Pilots of turbojet aircraft equipped with
afterburner engines should advise ATC prior to
takeoff if they intend to use afterburning during their
climb to the en route altitude. Often, the controller
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may be able to plan traffic to accommodate a high
performance climb and allow the aircraft to climb to
the planned altitude without restriction.

i. If an “expedite” climb or descent clearance is
issued by ATC, and the altitude to maintain is
subsequently changed or restated without an expedite
instruction, the expedite instruction is canceled.
Expedite climb/descent normally indicates to the
pilot that the approximate best rate of climb/descent
should be used without requiring an exceptional
change in aircraft handling characteristics. Normally
controllers will inform pilots of the reason for an
instruction to expedite.

4-4-11. IFR Separation Standards

a. ATC effects separation of aircraft vertically by
assigning different altitudes; longitudinally by
providing an interval expressed in time or distance
between aircraft on the same, converging, or crossing
courses, and laterally by assigning different flight
paths.

b. Separation will be provided between all aircraft
operating on IFR flight plans except during that part
of the flight (outside Class B airspace or a TRSA)
being conducted on a VFR-on—top/VFR conditions
clearance. Under these conditions, ATC may issue
traffic advisories, but it is the sole responsibility of the
pilot to be vigilant so as to see and avoid other aircraft.

c. When radar is employed in the separation of
aircraft at the same altitude, a minimum of 3 miles
separation is provided between aircraft operating
within 40 miles of the radar antenna site, and 5 miles
between aircraft operating beyond 40 miles from the
antenna site. These minima may be increased or
decreased in certain specific situations.

NOTE-

Certain separation standards may be increased in the
terminal environment due to radar outages or other
technical reasons.

4-4-12. Speed Adjustments

a. ATC will issue speed adjustments to pilots of
radar—controlled aircraft to achieve or maintain
appropriate spacing. If necessary, ATC will assign a
speed when approving deviations or radar vectoring
off procedures that include published speed restric-
tions. If no speed is assigned, speed becomes pilot’s
discretion. However, when the aircraft reaches the
end of the STAR, the last published speed on the
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STAR must be maintained until ATC deletes it,
assigns a new speed, issues a vector, assigns a direct
route, or issues an approach clearance.

b. ATC will express all speed adjustments in
terms of knots based on indicated airspeed (IAS) in
5 or 10 knot increments except that at or above FL.
240 speeds may be expressed in terms of Mach
numbers in 0.01 increments. The use of Mach
numbers is restricted to turbojet aircraft with Mach
meters.

c. Pilots complying with speed adjustments
(published or assigned) are expected to maintain a
speed within plus or minus 10 knots or 0.02 Mach
number of the specified speed.

d. When ATC assigns speed adjustments, it will
be in accordance with the following recommended
minimums:

1. To aircraft operating between FL 280 and
10,000 feet, a speed not less than 250 knots or the
equivalent Mach number.

NOTE-

1. On a standard day the Mach numbers equivalent to
250 knots CAS (subject to minor variations) are:

FL 240-0.6

FL 250-0.61

FL 260-0.62

FL 270-0.64

FL 280-0.65

FL 290-0.66.

2. When an operational advantage will be realized, speeds
lower than the recommended minima may be applied.

2. To arriving turbojet aircraft operating below
10,000 feet:

(a) A speed not less than 210 knots, except;

(b) Within 20 flying miles of the airport of
intended landing, a speed not less than 170 knots.

3. To arriving reciprocating engine or turboprop
aircraft within 20 flying miles of the runway
threshold of the airport of intended landing, a speed
not less than 150 knots.

4. To departing aircraft:

(a) Turbojet aircraft, a speed not less than
230 knots.

(b) Reciprocating engine aircraft, a speed not
less than 150 knots.
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e. When ATC combines a speed adjustment with
a descent clearance, the sequence of delivery, with the
word “then” between, indicates the expected order of
execution.

EXAMPLE-

1. Descend and maintain (altitude); then, reduce speed to
(speed).

2. Reduce speed to (speed); then, descend and maintain
(altitude).

NOTE-

The maximum speeds below 10,000 feet as established in
14 CFR Section 91.117 still apply. If there is any doubt
concerning the manner in which such a clearance is to be
executed, request clarification from ATC.

f. If ATC determines (before an approach
clearance is issued) that it is no longer necessary to
apply speed adjustment procedures, they will:

1. Advise the pilot to “resume normal speed.”
Normal speed is used to terminate ATC assigned
speed adjustments on segments where no published
speed restrictions apply. It does not cancel published
restrictions on upcoming procedures. This does not
relieve the pilot of those speed restrictions which are
applicable to 14 CFR Section 91.117.

EXAMPLE-

(An aircraft is flying a SID with no published speed
restrictions. ATC issues a speed adjustment and instructs
the aircraft where the adjustment ends): “Maintain two two
zero knots until BALTR then resume normal speed.”
NOTE-

The ATC assigned speed assignment of two two zero knots
would apply until BALTR. The aircraft would then resume
a normal operating speed while remaining in compliance
with 14 CFR Section 91.117.

2. Instruct pilots to “comply with speed
restrictions” when the aircraft is joining or resuming
a charted procedure or route with published speed
restrictions.

EXAMPLE-

(ATC vectors an aircraft off of a SID to rejoin the procedure
at a subsequent waypoint. When instructing the aircraft to
resume the procedure, ATC also wants the aircraft to
comply with the published procedure speed restrictions):
“Resume the SALTY ONE departure. Comply with speed
restrictions.”

CAUTION-

The phraseology “Descend via/Climb via SID” requires
compliance with all altitude and/or speed restrictions
depicted on the procedure.

3. Instruct the pilot to “resume published
speed.” Resume published speed is issued to
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with a series of short, regularly spaced eye
movements that bring successive areas of the sky into
the central visual field. Each movement should not
exceed ten degrees, and each area should be observed
for at least one second to enable collision detection.
Although many pilots seem to prefer the method of
horizontal back-and—forth scanning every pilot
should develop a scanning pattern that is not only
comfortable but assures optimum effectiveness.
Pilots should remember, however, that they have a
regulatory responsibility (14 CFR Section 91.113(a))
to see and avoid other aircraft when weather
conditions permit.

4-4-15. Use of Visual Clearing Procedures
and Scanning Techniques

a. Before Takeoff. Prior to taxiing onto a runway
or landing area in preparation for takeoff, pilots
should scan the approach areas for possible landing
traffic and execute the appropriate clearing maneu-
vers to provide them a clear view of the approach
areas.

b. Climbs and Descents. During climbs and
descents in flight conditions which permit visual
detection of other traffic, pilots should execute gentle
banks, left and right at a frequency which permits
continuous visual scanning of the airspace about
them.

c. Straight and Level. Sustained periods of
straight and level flight in conditions which permit
visual detection of other traffic should be broken at
intervals with appropriate clearing procedures to
provide effective visual scanning.

d. Traffic Pattern. Entries into traffic patterns
while descending create specific collision hazards
and should be avoided.

e. Traffic at VOR Sites. All operators should
emphasize the need for sustained vigilance in the
vicinity of VORs and airway intersections due to the
convergence of traffic.

f. Training Operations. Operators of pilot train-
ing programs are urged to adopt the following
practices:

1. Pilots undergoing flight instruction at all
levels should be requested to verbalize clearing
procedures (call out “clear” left, right, above, or
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below) to instill and sustain the habit of vigilance
during maneuvering.

2. High-wing airplane. Momentarily raise the
wing in the direction of the intended turn and look.

3. Low-wing airplane. Momentarily lower
the wing in the direction of the intended turn and look.

4. Appropriate clearing procedures should
precede the execution of all turns including
chandelles, lazy eights, stalls, slow flight, climbs,
straight and level, spins, and other combination
maneuvers.

g. Scanning Techniques for Traffic Avoidance.

1. Pilots must be aware of the limitations
inherent in the visual scanning process. These
limitations may include:

(a) Reduced scan frequency due to concentra-
tion on flight instruments or tablets and distraction
with passengers.

(b) Blind spots related to high-wing and
low—wing aircraft in addition to windshield posts and
sun visors.

(c) Prevailing weather conditions including
reduced visibility and the position of the sun.

(d) The attitude of the aircraft will create
additional blind spots.

(e) The physical limitations of the human eye,
including the time required to (re)focus on near and
far objects, from the instruments to the horizon for
example; empty field myopia, narrow field of vision
and atmospheric lighting all affect our ability to
detect another aircraft.

2. Best practices to see and avoid:

(a) ADS-B In is an effective system to help
pilots see and avoid other aircraft. If your aircraft is
equipped with ADS-B In, it is important to
understand its features and how to use it properly.
Many units provide visual and/or audio alerts to
supplement the system’s traffic display. Pilots should
incorporate the traffic display in their normal traffic
scan to provide awareness of nearby aircraft