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Explanation of Changes E of Chg−1

Aeronautical Information Manual
Explanation of Changes

Effective: August 25, 2011

a. 1−2−3. Use of Suitable Area Navigation (RNAV)
Systems on Conventional Procedures and Routes

This change reflects the publication of the specific
Advisory Circular.

b. 2−3−3. Runway Markings

Figure 2−3−1 Precision Instrument Runway Markings has
been revised for clarification.

c. 4−1−20. Transponder Operation; and
5−2−7. Departure Control

This change advises pilots operating aircraft equipped with
operable transponders to turn their transponder “on” as
soon as practical and leave them “on” during all operations
unless otherwise requested by ATC.

d. 4−3−17. VFR Helicopter Operations at
Controlled Airports

This editorial change adjusts language to conform with
other publications.

e. 4−4−7. Pilot Responsibility upon Clearance
Issuance

This change explains that clearance readbacks should
include the runway assignment.

f. 5−4−6. Approach Clearance; and
5−4−7. Instrument Approach Procedures

This change clarifies the meaning of “cleared for
approach” for aircraft on vectors or unpublished segments.

g. 5−6−2. Interception Procedures

This change describes NORAD’s current intercept
procedures.

h. 5−6−6. Visual Warning System (VWS)

This new paragraph adds the Visual Warning System
description and procedures.

i. 8−1−1. Fitness For Flight

This change adds an additional fatigue factor, Obstructive
Sleep Apnea (OSA).

j. Appendix 4. Abbreviations/Acronyms

This change was added to support the material updated in
this manual.

k. Entire publication.

Editorial/format changes were made where necessary, to
include recent organization name changes. Revision bars
were not used when changes are insignificant in nature.
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Basic Flight Information

Federal Aviation Administration (FAA)

The Federal Aviation Administration is responsible
for insuring the safe, efficient, and secure use of the
Nation’s airspace, by military as well as civil
aviation, for promoting safety in air commerce, for
encouraging and developing civil aeronautics,
including new aviation technology, and for support-
ing the requirements of national defense.

The activities required to carry out these responsibili-
ties include: safety regulations; airspace management

and the establishment, operation, and maintenance of
a civil−military common system of air traffic control
(ATC) and navigation facilities; research and
development in support of the fostering of a national
system of airports, promulgation of standards and
specifications for civil airports, and administration of
Federal grants−in−aid for developing public airports;
various joint and cooperative activities with the
Department of Defense; and technical assistance
(under State Department auspices) to other countries.

Aeronautical Information Manual (AIM)
Basic Flight Information and ATC Procedures

This manual is designed to provide the aviation
community with basic flight information and ATC
procedures for use in the National Airspace System
(NAS) of the United States. An international version
called the Aeronautical Information Publication
contains parallel information, as well as specific
information on the international airports for use by
the international community.

This manual contains the fundamentals required in
order to fly in the United States NAS. It also contains
items of interest to pilots concerning health and
medical facts, factors affecting flight safety, a
pilot/controller glossary of terms used in the ATC
System, and information on safety, accident, and
hazard reporting.

This manual is complemented by other operational
publications which are available via separate
subscriptions. These publications are:

Notices to Airmen publication - A publication
containing current Notices to Airmen (NOTAMs)
which are considered essential to the safety of flight

as well as supplemental data affecting the other
operational publications listed here. It also includes
current Flight Data Center NOTAMs, which are
regulatory in nature, issued to establish restrictions to
flight or to amend charts or published Instrument
Approach Procedures. This publication is issued
every four weeks and is available through subscrip-
tion from the Superintendent of Documents.

The Airport/Facility Directory, the Alaska
Supplement, and the Pacific Chart Supplement −
These publications contain information on airports,
communications, navigation aids, instrument landing
systems, VOR receiver check points, preferred
routes, Flight Service Station/Weather Service
telephone numbers, Air Route Traffic Control Center
(ARTCC) frequencies, part−time surface areas, and
various other pertinent special notices essential to air
navigation. These publications are available upon
subscription from the Aeronautical Navigation
Products (AeroNav) Logistics Group, Federal
Aviation Administration, Glenn Dale, Maryland
20769.

Publication Schedule

Basic or Change Cutoff Date
for Submission

Effective Date
of Publication

Basic Manual 8/27/09 2/11/10
Change 1 2/11/10 8/26/10
Change 2 8/26/10 3/10/11
Change 3 3/10/11 8/25/11

Basic Manual 8/25/11 2/09/12
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1−2−5Area Navigation (RNAV) and Required Navigation Performance (RNP)

TBL 1−2−2

RNP Levels Supported for International Operations

RNP Level Typical Application

4 Projected for oceanic/remote areas where 30 NM horizontal separation is applied

10 Oceanic/remote areas where 50 NM lateral separation is applied

c. Other RNP Applications Outside the U.S.
The FAA and ICAO member states have led
initiatives in implementing the RNP concept to
oceanic operations. For example, RNP−10 routes
have been established in the northern Pacific
(NOPAC) which has increased capacity and
efficiency by reducing the distance between tracks
to 50 NM. (See TBL 1−2−2.)

d. Aircraft and Airborne Equipment Eligibility
for RNP Operations. Aircraft meeting RNP criteria
will have an appropriate entry including special
conditions and limitations in its Aircraft Flight
Manual (AFM), or supplement. Operators of aircraft
not having specific AFM−RNP certification may be
issued operational approval including special condi-
tions and limitations for specific RNP levels.

NOTE−
Some airborne systems use Estimated Position Uncer-
tainty (EPU) as a measure of the current estimated
navigational performance. EPU may also be referred to as
Actual Navigation Performance (ANP) or Estimated
Position Error (EPE).

1−2−3. Use of Suitable Area Navigation
(RNAV) Systems on Conventional
Procedures and Routes

a. Discussion. This paragraph sets forth policy,
while providing operational and airworthiness
guidance regarding the suitability and use of RNAV
systems when operating on, or transitioning to,
conventional, non−RNAV routes and procedures
within the U.S. National Airspace System (NAS):

1. Use of a suitable RNAV system as a
Substitute Means of Navigation when a Very−High
Frequency (VHF) Omni−directional Range (VOR),
Distance Measuring Equipment (DME), Tactical Air
Navigation (TACAN), VOR/TACAN (VORTAC),
VOR/DME, Non−directional Beacon (NDB), or
compass locator facility including locator outer
marker and locator middle marker is out−of−service
(that is, the navigation aid (NAVAID) information is

not available); an aircraft is not equipped with an
Automatic Direction Finder (ADF) or DME; or the
installed ADF or DME on an aircraft is not
operational. For example, if equipped with a suitable
RNAV system, a pilot may hold over an out−of−
service NDB.

2. Use of a suitable RNAV system as an
Alternate Means of Navigation when  a VOR, DME,
VORTAC, VOR/DME, TACAN, NDB, or compass
locator facility including locator outer marker and
locator middle marker is operational and the
respective aircraft is equipped with operational
navigation equipment that is compatible with
conventional navaids. For example, if equipped with
a suitable RNAV system, a pilot may fly a procedure
or route based on operational VOR using that RNAV
system without monitoring the VOR.

NOTE−
1. Additional information and associated requirements
are available in Advisory Circular 90-108 titled “Use of
Suitable RNAV Systems on Conventional Routes and
Procedures.”

2. Good planning and knowledge of your RNAV system are
critical for safe and successful operations.

3. Pilots planning to use their RNAV system as a substitute
means of navigation guidance in lieu of an out−of−service
NAVAID may need to advise ATC of this intent and
capability.

4. The navigation database should be current for the
duration of the flight. If the AIRAC cycle will change
during flight, operators and pilots should establish
procedures to ensure the accuracy of navigation data,
including suitability of navigation facilities used to define
the routes and procedures for flight.  To facilitate validating
database currency, the FAA has developed procedures for
publishing the amendment date that instrument approach
procedures were last revised. The amendment date follows
the amendment number, e.g., Amdt 4 14Jan10. Currency of
graphic departure procedures and STARs may be
ascertained by the numerical designation in the procedure
title. If an amended chart is published for the procedure, or
the procedure amendment date shown on the chart is on or

8/25/11 AIM
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after the expiration date of the database, the operator must
not use the database to conduct the operation.

b. Types of RNAV Systems that Qualify as a
Suitable RNAV System. When installed in accord-
ance with appropriate airworthiness installation
requirements and operated in accordance with
applicable operational guidance (e.g., aircraft flight
manual and Advisory Circular material), the
following systems qualify as a suitable RNAV
system: 

1. An RNAV system with TSO−C129/
−C145/−C146 equipment, installed in accordance
with AC 20−138, Airworthiness Approval of Global
Positioning System (GPS) Navigation Equipment for
Use as a VFR and IFR Supplemental Navigation
System, or AC 20−130A, Airworthiness Approval of
Navigation or Flight Management Systems Integrat-
ing Multiple Navigation Sensors, and authorized for
instrument flight rules (IFR) en route and terminal
operations (including those systems previously
qualified for “GPS in lieu of ADF or DME”
operations), or

2. An RNAV system with DME/DME/IRU
inputs that is compliant with the equipment
provisions of AC 90−100A, U.S. Terminal and
En Route Area Navigation (RNAV) Operations, for
RNAV routes. A table of compliant equipment is
available at the following website:
h t t p : / / w w w. f a a . g o v / a b o u t / o f f i c e _ o r g /
headquarters_offices/avs/offices/afs/afs400/afs47
0/policy_guidance/

NOTE−
Approved RNAV systems using DME/DME/IRU, without
GPS/WAAS position input, may only be used as a substitute
means of navigation when specifically authorized by a
Notice to Airmen (NOTAM) or other FAA guidance for a
specific procedure. The NOTAM or other FAA guidance
authorizing the use of DME/DME/IRU systems will also
identify any required DME facilities based on an FAA
assessment of the DME navigation infrastructure.

c. Uses of Suitable RNAV Systems. Subject to
the operating requirements, operators may use a
suitable RNAV system in the following ways.

1. Determine aircraft position relative to, or
distance from a VOR (see NOTE 5 below), TACAN,
NDB, compass locator, DME fix; or a named fix
defined by a VOR radial, TACAN course, NDB
bearing, or compass locator bearing intersecting a
VOR or localizer course.

2. Navigate to or from a VOR, TACAN, NDB,
or compass locator.

3. Hold over a VOR, TACAN, NDB, compass
locator, or DME fix.

4. Fly an arc based upon DME.

NOTE−
1. The allowances described in this section apply even
when a facility is identified as required on a procedure (for
example, “Note ADF required”).

2. These operations do not include lateral navigation on
localizer−based courses (including localizer back−course
guidance) without reference to raw localizer data.

3. Unless otherwise specified, a suitable RNAV system
cannot be used for navigation on procedures that are
identified as not authorized (“NA”) without exception by
a NOTAM.  For example, an operator may not use a RNAV
system to navigate on a procedure affected by an expired or
unsatisfactory flight inspection, or a procedure that is
based upon a recently decommissioned NAVAID.

4. Pilots may not substitute for the NAVAID (for example,
a VOR or NDB) providing lateral guidance for the final
approach segment. This restriction does not refer to
instrument approach procedures with “or GPS” in the title
when using GPS or WAAS. These allowances do not apply
to procedures that are identified as not authorized (NA)
without exception by a NOTAM, as other conditions may
still exist and result in a procedure not being available. For
example, these allowances do not apply to a procedure
associated with an expired or unsatisfactory flight
inspection, or is based upon a recently decommissioned
NAVAID.

5. For the purpose of paragraph c, “VOR” includes VOR,
VOR/DME, and VORTAC facilities and “compass
locator” includes locator outer marker and locator middle
marker.
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2−3−1Airport Marking Aids and Signs

Section 3. Airport Marking Aids and Signs

2−3−1. General

a. Airport pavement markings and signs provide
information that is useful to a pilot during takeoff,
landing, and taxiing.

b. Uniformity in airport markings and signs from
one airport to another enhances safety and improves
efficiency. Pilots are encouraged to work with the
operators of the airports they use to achieve the
marking and sign standards described in this section.

c. Pilots who encounter ineffective, incorrect, or
confusing markings or signs on an airport should
make the operator of the airport aware of the problem.
These situations may also be reported under the
Aviation Safety Reporting Program as described in
paragraph 7−6−1, Aviation Safety Reporting Pro-
gram. Pilots may also report these situations to the
FAA regional airports division.

d. The markings and signs described in this
section of the AIM reflect the current FAA
recommended standards.

REFERENCE−
AC 150/5340−1, Standards for Airport Markings.
AC 150/5340−18, Standards for Airport Sign Systems.

2−3−2. Airport Pavement Markings

a. General. For the purpose of this presentation
the Airport Pavement Markings have been grouped
into four areas:

1. Runway Markings.

2. Taxiway Markings.

3. Holding Position Markings.

4. Other Markings.

b. Marking Colors. Markings for runways are
white. Markings defining the landing area on a
heliport are also white except for hospital heliports
which use a red “H” on a white cross. Markings for
taxiways, areas not intended for use by aircraft
(closed and hazardous areas), and holding positions
(even if they are on a runway) are yellow.

2−3−3. Runway Markings

a. General. There are three types of markings for
runways: visual, nonprecision instrument, and
precision instrument. TBL 2−3−1 identifies the
marking elements for each type of runway and
TBL 2−3−2 identifies runway threshold markings.

TBL 2−3−1

Runway Marking Elements

Marking Element Visual Runway
Nonprecision
Instrument

Runway

Precision
Instrument

Runway

Designation X X X

Centerline X X X

Threshold X1 X X

Aiming Point X2 X X

Touchdown Zone X

Side Stripes X
1 On runways used, or intended to be used, by international commercial transports.
2 On runways 4,000 feet (1200 m) or longer used by jet aircraft.
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FIG 2−3−1

Precision Instrument Runway Markings

b. Runway Designators. Runway numbers and
letters are determined from the approach direction.
The runway number is the whole number nearest
one-tenth the magnetic azimuth of the centerline of
the runway, measured clockwise from the magnetic
north. The letters, differentiate between left (L),
right (R), or center (C), parallel runways, as
applicable:

1. For two parallel runways “L” “R.”

2. For three parallel runways “L” “C” “R.”

c. Runway Centerline Marking. The runway
centerline identifies the center of the runway and
provides alignment guidance during takeoff and
landings. The centerline consists of a line of
uniformly spaced stripes and gaps.

d. Runway Aiming Point Marking. The aiming
point marking serves as a visual aiming point for a
landing aircraft. These two rectangular markings
consist of a broad white stripe located on each side of
the runway centerline and approximately 1,000 feet
from the landing threshold, as shown in FIG 2−3−1,
Precision Instrument Runway Markings.

e. Runway Touchdown Zone Markers. The
touchdown zone markings identify the touchdown
zone for landing operations and are coded to provide
distance information in 500 feet (150m) increments.
These markings consist of groups of one, two, and
three rectangular bars symmetrically arranged in
pairs about the runway centerline, as shown in
FIG 2−3−1, Precision Instrument Runway Markings.
For runways having touchdown zone markings on
both ends, those pairs of markings which extend to
within 900 feet (270m) of the midpoint between the
thresholds are eliminated.

3/15/077110.65R CHG 2AIM 8/25/11
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Section 5. Other Airspace Areas

3−5−1. Airport Advisory/Information
Services

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

1. Local Airport Advisory (LAA) service 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. RAA service is operated within 10 statute
miles of specified high activity GA airports where a
control tower is not operating. Airports offering this
service are listed in the A/FD and the published
service hours may be changed by NOTAM D. Final
Guard is automatically provided with RAA.

3. 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 RAIS
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.

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

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.
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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 shall be
5 miles or more; and flights shall 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 shall be identified by four number characters;
e.g., IR1206, VR1207.

(b) MTRs that include one or more segments
above 1,500 feet AGL shall 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., IR008A,
VR1007B, etc.

2. Route charting.

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

(b) VFR Sectional Charts. These charts
will depict military training activities such as IR, VR,
MOA, Restricted Area, Warning Area, and Alert
Area information.

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

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

e. The FLIP contains charts and narrative
descriptions of these routes. This publication is
available to the general public by single copy or
annual subscription from:

Aeronautical Navigation Products (AeroNav)
Logistics Group
Federal Aviation Administration
10201 Good Luck Road
Glenn Dale, MD  20769−9700
Toll free phone: 1−800−638−8972
Commercial: 301−436−8301

This DOD FLIP is available for pilot briefings at FSS
and many airports.

f. 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 should contact
FSSs 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
IR and VR MTRs is also available in the FLIP AP/1B
along with additional MTR (slow routes/air refueling
routes) information. When requesting MTR informa-
tion, 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.

3/15/077110.65R CHG 2AIM 8/25/11
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4−1−20. Transponder Operation

a. General

1. Pilots should be aware that proper application
of transponder operating procedures will provide
both VFR and IFR aircraft with a higher degree of
safety in the environment where high-speed closure
rates are possible. Transponders substantially in-
crease the capability of radar to see an aircraft and the
Mode C feature enables the controller to quickly
determine where potential traffic conflicts may exist.
Even VFR pilots who are not in contact with ATC will
be afforded greater protection from IFR aircraft and
VFR aircraft which are receiving traffic advisories.
Nevertheless, pilots should never relax their visual
scanning vigilance for other aircraft.

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. Civil and military transponders should be
adjusted to the “on” or normal operating position as
soon as practical and remain on during all operations
unless requested to change to “standby” from ATC.
IN ALL CASES, WHILE IN CONTROLLED
AIRSPACE EACH PILOT OPERATING AN
AIRCRAFT EQUIPPED WITH AN OPERABLE
ATC TRANSPONDER MAINTAINED IN AC-
CORDANCE WITH 14 CFR SECTION 91.413
SHALL OPERATE THE TRANSPONDER, IN-
CLUDING MODE C IF INSTALLED, ON THE
APPROPRIATE CODE OR AS ASSIGNED BY
ATC. IN CLASS G AIRSPACE, THE TRANS-
PONDER SHOULD BE OPERATING WHILE
AIRBORNE UNLESS OTHERWISE RE-
QUESTED BY ATC.

4. A pilot on an IFR flight who elects to cancel
the IFR flight plan prior to reaching destination,
should adjust the transponder according to VFR
operations.

5. 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” to the aircraft identification.

6. It should be noted by all users of ATC
transponders that the coverage they can expect is
limited to “line of sight.” Low altitude or aircraft

antenna shielding by the aircraft itself may result in
reduced range. Range can be improved by climbing
to a higher altitude. It may be possible to minimize
antenna shielding by locating the antenna where dead
spots are only noticed during abnormal flight
attitudes.

7. Aircraft equipped with ADS−B (1090 ES or
UAT) must operate the equipment in the transmit
mode (on position) at all times while on any airport
surface.

NOTE−
Pilots of aircraft equipped with ADS−B should refer to
AIM, Automatic Dependant Surveillance − Broadcast
Services, Paragraph 4−5−7, for a complete description of
operating limitations and procedures.

b. Transponder Code Designation

1. For ATC to utilize one or a combination of the
4096 discrete codes FOUR DIGIT CODE DES-
IGNATION will be used, e.g., code 2100 will be
expressed as TWO ONE ZERO ZERO. Due to the
operational characteristics of the rapidly expanding
automated ATC system, THE LAST TWO DIGITS
OF THE SELECTED TRANSPONDER CODE
SHOULD ALWAYS READ “00” UNLESS SPECIF-
ICALLY REQUESTED BY ATC TO BE
OTHERWISE.

c. Automatic Altitude Reporting (Mode C)

1. Some transponders are equipped with a
Mode C automatic altitude reporting capability. This
system converts aircraft altitude in 100 foot
increments to coded digital information which is
transmitted together with Mode C framing pulses to
the interrogating radar facility. The manner in which
transponder panels are designed differs, therefore, a
pilot should be thoroughly familiar with the operation
of the transponder so that ATC may realize its full
capabilities.

2. Adjust transponder to reply on the Mode A/3
code specified by ATC and, if equipped, to reply on
Mode C with altitude reporting capability activated
unless deactivation is directed by ATC or unless the
installed aircraft equipment has not been tested and
calibrated as required by 14 CFR Section 91.217. If
deactivation is required by ATC, turn off the altitude
reporting feature of your transponder. An instruction
by ATC to “STOP ALTITUDE SQUAWK, ALTI-
TUDE DIFFERS (number of feet) FEET,” may be an
indication that your transponder is transmitting
incorrect altitude information or that you have an

8/25/11 AIM
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incorrect altimeter setting. While an incorrect
altimeter setting has no effect on the Mode C altitude
information transmitted by your transponder (trans-
ponders are preset at 29.92), it would cause you to fly
at an actual altitude different from your assigned
altitude. When a controller indicates that an altitude
readout is invalid, the pilot should initiate a check to
verify that the aircraft altimeter is set correctly.

3. Pilots of aircraft with operating Mode C
altitude reporting transponders 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 Mode C altitude information
for separation purposes. This will significantly
reduce altitude verification requests.

d. Transponder IDENT Feature

1. The transponder shall be operated only as
specified by ATC. Activate the “IDENT” feature only
upon request of the ATC controller.

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 trans-
ponders to Code 4000 unless another code has been
assigned by ATC.

f. Mode C Transponder Requirements

1. Specific details concerning requirements to
carry and operate Mode C transponders, as well as
exceptions and ATC authorized deviations from the

requirements are found in 14 CFR Section 91.215 and
14 CFR Section 99.12.

2. In general, the CFRs require aircraft to be
equipped with Mode C transponders when operating:

(a) At or above 10,000 feet MSL over the
48 contiguous states or the District of Columbia,
excluding that airspace below 2,500 feet AGL;

(b) Within 30 miles of a Class B airspace
primary airport, below 10,000 feet MSL. Balloons,
gliders, and aircraft not equipped with an engine
driven electrical system are excepted from the above
requirements when operating below the floor of
Class A airspace and/or; outside of a Class B airspace
and below the ceiling of the Class B airspace (or
10,000 feet MSL, whichever is lower);

(c) Within and above all Class C airspace, up
to 10,000 feet MSL;

(d) Within 10 miles of certain designated
airports, excluding that airspace which is both outside
the Class D surface area and below 1,200 feet AGL.
Balloons, gliders and aircraft not equipped with an
engine driven electrical system are excepted from this
requirement.

3. 14 CFR Section 99.12 requires all aircraft
flying into, within, or across the contiguous U.S.
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.

4. Pilots shall ensure that their aircraft trans-
ponder is operating on an appropriate ATC assigned
VFR/IFR code and Mode C 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 requirement may be approved
by controllers 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 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.

3/15/077110.65R CHG 2AIM 8/25/11
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g. Transponder Operation Under Visual Flight
Rules (VFR)

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

2. Adjust transponder to reply on Mode C, with
altitude reporting capability activated if the aircraft is
so equipped, unless deactivation is directed 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 and your transponder is so
designed, turn off the altitude reporting switch and
continue to transmit Mode C framing pulses. If this
capability does not exist, turn off Mode C.

h. Radar Beacon Phraseology

Air traffic controllers, both civil and military, will use
the following phraseology when referring to
operation of the Air Traffic Control Radar Beacon
System (ATCRBS). Instructions by ATC refer only to
Mode A/3 or Mode C operation and do not affect the
operation of the transponder on other Modes.

1. SQUAWK (number). Operate radar beacon
transponder on designated code in Mode A/3.

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

3. SQUAWK (number) and IDENT. Operate
transponder on specified code in Mode A/3 and
engage the “IDENT” (military I/P) feature.

4. SQUAWK STANDBY. Switch transponder
to standby position.

5. SQUAWK LOW/NORMAL. Operate
transponder on low or normal sensitivity as specified.
Transponder is operated in “NORMAL” position
unless ATC specifies “LOW” (“ON” is used instead
of “NORMAL” as a master control label on some
types of transponders.)

6. SQUAWK ALTITUDE. Activate Mode C
with automatic altitude reporting.

7. STOP ALTITUDE SQUAWK. Turn off
altitude reporting switch and continue transmitting
Mode C framing pulses. If your equipment does not
have this capability, turn off Mode C.

8. STOP SQUAWK (mode in use). Switch off
specified mode. (Used for military aircraft when the
controller is unaware of military service require-
ments for the aircraft to continue operation on another
Mode.)

9. STOP SQUAWK. Switch off transponder.

10. SQUAWK MAYDAY. Operate transpond-
er in the emergency position (Mode A Code 7700 for
civil transponder. Mode 3 Code 7700 and emergency
feature for military transponder.)

11. SQUAWK VFR. Operate radar beacon
transponder on Code 1200 in the Mode A/3, or other
appropriate VFR code.

8/25/11 AIM
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FIG 4−1−3

Hazardous Area Reporting Service

4−1−21. Hazardous Area Reporting Service

a. Selected FSSs provide flight monitoring where
regularly traveled VFR routes cross large bodies of
water, swamps, and mountains. This service is
provided for the purpose of expeditiously alerting
Search and Rescue facilities when required.  
(See FIG 4−1−3.)

1. When requesting the service either in person,
by telephone or by radio, pilots should be prepared to
give the following information: type of aircraft,
altitude, indicated airspeed, present position, route of
flight, heading.

2. Radio contacts are desired at least every
10 minutes. If contact is lost for more than
15 minutes, Search and Rescue will be alerted. Pilots
are responsible for canceling their request for service
when they are outside the service area boundary.
Pilots experiencing two-way radio failure are

expected to land as soon as practicable and cancel
their request for the service. FIG 4−1−3 depicts the
areas and the FSS facilities involved in this program.

b. Long Island Sound Reporting Service.

New York and Bridgeport FSS Radio Sectors
provide Long Island Sound Reporting service on
request for aircraft traversing Long Island Sound.

1. When requesting the service, pilots should
ask for SOUND REPORTING SERVICE and should
be prepared to provide the following appropriate
information:

(a) Type and color of aircraft;

(b) The specific route and altitude across the
sound including the shore crossing point;

(c) The overwater crossing time;

(d) Number of persons on board; and

(e) True air speed.
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3. If takeoff is requested from nonmovement
areas, an area not authorized for helicopter use, an
area not visible from the tower, an unlighted area at
night, or an area off the airport, the phraseology
“DEPARTURE FROM (requested location) WILL
BE AT YOUR OWN RISK (additional instructions,
as necessary). USE CAUTION (if applicable).” The
pilot is responsible for operating in a safe manner and
should exercise due caution.

4. Similar phraseology is used for helicopter
landing operations. Every effort will be made to
permit helicopters to proceed direct and land as near
as possible to their final destination on the airport.
Traffic density, the need for detailed taxiing
instructions, frequency congestion, or other factors
may affect the extent to which service can be
expedited. As with ground movement operations, a
high degree of pilot/controller cooperation and
communication is necessary to achieve safe and
efficient operations.

4−3−18. Taxiing

a. General. Approval must be obtained prior to
moving an aircraft or vehicle onto the movement area
during the hours an Airport Traffic Control Tower is
in operation.

1. Always state your position on the airport
when calling the tower for taxi instructions.

2. The movement area is normally described in
local bulletins issued by the airport manager or
control tower. These bulletins may be found in FSSs,
fixed base operators offices, air carrier offices, and
operations offices.

3. The control tower also issues bulletins
describing areas where they cannot provide ATC
service due to nonvisibility or other reasons.

4. A clearance must be obtained prior to taxiing
on a runway, taking off, or landing during the hours
an Airport Traffic Control Tower is in operation.

5. A clearance must be obtained prior to
crossing any runway. ATC will issue an explicit
clearance for all runway crossings.

6. When assigned a takeoff runway, ATC will
first specify the runway, issue taxi instructions, and
state any hold short instructions or runway crossing
clearances if the taxi route will cross a runway. This

does not authorize the aircraft to “enter” or “cross”
the assigned departure runway at any point. In order
to preclude misunderstandings in radio communica-
tions, ATC will not use the word “cleared” in
conjunction with authorization for aircraft to taxi.

7. When issuing taxi instructions to any point
other than an assigned takeoff runway, ATC will
specify the point to taxi to, issue taxi instructions, and
state any hold short instructions or runway crossing
clearances if the taxi route will cross a runway.

NOTE−
ATC is required to obtain a readback from the pilot of all
runway hold short instructions.

8. If a pilot is expected to hold short of a runway
approach (“APPCH”) area or ILS holding position
(see FIG 2−3−15, Taxiways Located in Runway
Approach Area), ATC will issue instructions.

9. When taxi instructions are received from the
controller, pilots should always read back:

(a) The runway assignment.

(b) Any clearance to enter a specific runway.

(c) Any instruction to hold short of a specific
runway or line up and wait.

Controllers are required to request a readback of
runway hold short assignment when it is not received
from the pilot/vehicle.

b. ATC clearances or instructions pertaining to
taxiing are predicated on known traffic and known
physical airport conditions. Therefore, it is important
that pilots clearly understand the clearance or
instruction. Although an ATC clearance is issued for
taxiing purposes, when operating in accordance with
the CFRs, it is the responsibility of the pilot to avoid
collision with other aircraft. Since “the pilot-in-com-
mand of an aircraft is directly responsible for, and is
the final authority as to, the operation of that aircraft”
the pilot should obtain clarification of any clearance
or instruction which is not understood.

REFERENCE−
AIM, General, Paragraph 7−3−1.

1. Good operating practice dictates that pilots
acknowledge all runway crossing, hold short, or
takeoff clearances unless there is some misunder-
standing, at which time the pilot should query the
controller until the clearance is understood.
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NOTE−
Air traffic controllers are required to obtain from the pilot
a readback of all runway hold short instructions.

2. Pilots operating a single pilot aircraft should
monitor only assigned ATC communications after
being cleared onto the active runway for departure.
Single pilot aircraft should not monitor other than
ATC communications until flight from Class B,
Class C, or Class D surface area is completed. This
same procedure should be practiced from after receipt
of the clearance for landing until the landing and taxi
activities are complete. Proper effective scanning for
other aircraft, surface vehicles, or other objects
should be continuously exercised in all cases.

3. If the pilot is unfamiliar with the airport or for
any reason confusion exists as to the correct taxi
routing, a request may be made for progressive taxi
instructions which include step-by-step routing
directions. Progressive instructions may also be
issued if the controller deems it necessary due to
traffic or field conditions (for example, construction
or closed taxiways).

c. At those airports where the U.S. Government
operates the control tower and ATC has authorized
noncompliance with the requirement for two-way
radio communications while operating within the
Class B, Class C, or Class D surface area, or at those
airports where the U.S. Government does not operate
the control tower and radio communications cannot
be established, pilots shall obtain a clearance by
visual light signal prior to taxiing on a runway and
prior to takeoff and landing.

d. The following phraseologies and procedures
are used in radiotelephone communications with
aeronautical ground stations.

1. Request for taxi instructions prior to
departure. State your aircraft identification, loca-
tion, type of operation planned (VFR or IFR), and the
point of first intended landing.

EXAMPLE−
Aircraft: “Washington ground, Beechcraft One Three One
Five Niner at hangar eight, ready to taxi, I−F−R to
Chicago.”
 
Tower: “Beechcraft one three one five niner, Washington
ground, runway two seven, taxi via taxiways Charlie and
Delta, hold short of runway three three left.”

Aircraft: “Beechcraft One Three One Five Niner, hold
short of runway three three left.”

2. Receipt of ATC clearance. ARTCC clear-
ances are relayed to pilots by airport traffic
controllers in the following manner.

EXAMPLE−
Tower: “Beechcraft One Three One Five Niner, cleared to
the Chicago Midway Airport via Victor Eight, maintain
eight thousand.”

Aircraft: “Beechcraft One Three One Five Niner, cleared
to the Chicago Midway Airport via Victor Eight, maintain
eight thousand.”

NOTE−
Normally, an ATC IFR clearance is relayed to a pilot by the
ground controller. At busy locations, however, pilots may
be instructed by the ground controller to “contact
clearance delivery” on a frequency designated for this
purpose. No surveillance or control over the movement of
traffic is exercised by this position of operation.

3. Request for taxi instructions after landing.
State your aircraft identification, location, and that
you request taxi instructions.

EXAMPLE−
Aircraft: “Dulles ground, Beechcraft One Four Two Six
One clearing runway one right on taxiway echo three,
request clearance to Page.”

Tower: “Beechcraft One Four Two Six One, Dulles
ground, taxi to Page via taxiways echo three, echo one, and
echo niner.”

or

Aircraft: “Orlando ground, Beechcraft One Four Two Six
One clearing runway one eight left at taxiway bravo three,
request clearance to Page.”

Tower: “Beechcraft One Four Two Six One, Orlando
ground, hold short of runway one eight right.”

Aircraft: “Beechcraft One Four Two Six One, hold short
of runway one eight right.”

4−3−19. Taxi During Low Visibility

a. Pilots and aircraft operators should be constant-
ly aware that during certain low visibility conditions
the movement of aircraft and vehicles on airports may
not be visible to the tower controller. This may
prevent visual confirmation of an aircraft’s adherence
to taxi instructions.
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NOTE−
Some pilots have questioned this action and requested
“traffic information” and were at a loss when the reply
indicated “no traffic report.” In such cases the controller
has taken action to prevent a traffic confliction which
would have occurred at a distant point.

b. A pilot may wish an explanation of the handling
of the flight at the time of occurrence; however,
controllers are not able to take time from their
immediate control duties nor can they afford to
overload the ATC communications channels to
furnish explanations. Pilots may obtain an explana-
tion by directing a letter or telephone call to the chief
controller of the facility involved.

c. Pilots have the privilege of requesting a
different clearance from that which has been issued
by ATC if they feel that they have information which
would make another course of action more
practicable or if aircraft equipment limitations or
company procedures forbid compliance with the
clearance issued.

4−4−5. Coded Departure Route (CDR)

a. CDRs provide air traffic control a rapid means
to reroute departing aircraft when the filed route is
constrained by either weather or congestion.

b. CDRs consist of an eight−character designator
that represents a route of flight. The first three
alphanumeric characters represent the departure
airport, characters four through six represent the
arrival airport, and the last two characters are chosen
by the overlying ARTCC. For example, PITORDN1
is an alternate route from Pittsburgh to Chicago.
Participating aircrews may then be re−cleared by air
traffic control via the CDR abbreviated clearance,
PITORDN1.

c. CDRs are updated on the 56 day charting cycle.
Participating aircrews must insure that their CDR is
current.

d. Traditionally, CDRs have been used by air
transport companies that have signed a Memorandum
of Agreement with the local air traffic control facility.
General aviation customers who wish to participate in
the program may now enter “CDR Capable” in the
remarks section of their flight plan.

e. When “CDR Capable” is entered into the
remarks section of the flight plan the general aviation
customer communicates to ATC the ability to decode

the current CDR into a flight plan route and the
willingness to fly a different route than that which
was filed.

4−4−6. Special VFR Clearances

a. An ATC clearance must be obtained prior to
operating within a Class B, Class C, Class D, or
Class E surface area when the weather is less than that
required for VFR flight. A VFR pilot may request and
be given a clearance to enter, leave, or operate within
most Class D and Class E surface areas and some
Class B and Class C surface areas in special VFR
conditions, traffic permitting, and providing such
flight will not delay IFR operations. All special VFR
flights must remain clear of clouds. The visibility
requirements for special VFR aircraft (other than
helicopters) are:

1. At least 1 statute mile flight visibility for
operations within Class B, Class C, Class D, and
Class E surface areas.

2. At least 1 statute mile ground visibility if
taking off or landing. If ground visibility is not
reported at that airport, the flight visibility must be at
least 1 statute mile.

3. The restrictions in subparagraphs 1 and 2 do
not apply to helicopters. Helicopters must remain
clear of clouds and may operate in Class B, Class C,
Class D, and Class E surface areas with less than
1 statute mile visibility.

b. When a control tower is located within the
Class B, Class C, or Class D surface area, requests for
clearances should be to the tower. In a Class E surface
area, a clearance may be obtained from the nearest
tower, FSS, or center.

c. It is not necessary to file a complete flight plan
with the request for clearance, but pilots should state
their intentions in sufficient detail to permit ATC to
fit their flight into the traffic flow. The clearance will
not contain a specific altitude as the pilot must remain
clear of clouds. The controller may require the pilot
to fly at or below a certain altitude due to other traffic,
but the altitude specified will permit flight at or above
the minimum safe altitude. In addition, at radar
locations, flights may be vectored if necessary for
control purposes or on pilot request.

NOTE−
The pilot is responsible for obstacle or terrain clearance.
REFERENCE−
14 CFR Section 91.119, Minimum safe altitudes: General.
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d. Special VFR clearances are effective within
Class B, Class C, Class D, and Class E surface areas
only. ATC does not provide separation after an
aircraft leaves the Class B, Class C, Class D, or
Class E surface area on a special VFR clearance.

e. Special VFR operations by fixed-wing aircraft
are prohibited in some Class B and Class C surface
areas due to the volume of IFR traffic. A list of these
Class B and Class C surface areas is contained in
14 CFR Part 91, Appendix D, Section 3. They are
also depicted on sectional aeronautical charts.

f. ATC provides separation between Special VFR
flights and between these flights and other IFR
flights.

g. Special VFR operations by fixed-wing aircraft
are prohibited between sunset and sunrise unless the
pilot is instrument rated and the aircraft is equipped
for IFR flight.

h. Pilots arriving or departing an uncontrolled
airport that has automated weather broadcast
capability (ASOS/AWSS/AWOS) should monitor
the broadcast frequency, advise the controller that
they have the “one−minute weather” and state
intentions prior to operating within the Class B, Class
C, Class D, or Class E surface areas.

REFERENCE−
Pilot/Controller Glossary Term− One−minute Weather.

4−4−7. Pilot Responsibility upon Clearance
Issuance

a. Record ATC clearance. When conducting an
IFR operation, make a written record of your
clearance. The specified conditions which are a part
of your air traffic clearance may be somewhat
different from those included in your flight plan.
Additionally, ATC may find it necessary to ADD
conditions, such as particular departure route. The
very fact that ATC specifies different or additional
conditions means that other aircraft are involved in
the traffic situation.

b. ATC Clearance/Instruction Readback.
Pilots of airborne aircraft should read back
those parts of ATC clearances and instructions
containing altitude assignments, vectors, or runway
assignments as a means of mutual verification. The
read back of the “numbers” serves as a double check
between pilots and controllers and reduces the kinds

of communications errors that occur when a number
is either ”misheard” or is incorrect.

1. Include the aircraft identification in all
readbacks and acknowledgments. This aids control-
lers in determining that the correct aircraft received
the clearance or instruction. The requirement to
include aircraft identification in all readbacks and
acknowledgements becomes more important as
frequency congestion increases and when aircraft
with similar call signs are on the same frequency.

EXAMPLE−
”Climbing to Flight Level three three zero, United Twelve”
or ”November Five Charlie Tango, roger, cleared to land
runway nine left.”

2. Read back altitudes, altitude restrictions, and
vectors in the same sequence as they are given in the
clearance or instruction.

3. Altitudes contained in charted procedures,
such as DPs, instrument approaches, etc., should not
be read back unless they are specifically stated by the
controller.

4. Initial read back of a taxi, departure or landing
clearance should include the runway assignment,
including left, right, center, etc. if applicable.

c. It is the responsibility of the pilot to accept or
refuse the clearance issued.

4−4−8. IFR Clearance VFR-on-top

a. A pilot on an IFR flight plan operating in VFR
weather conditions, may request VFR-on-top in lieu
of an assigned altitude. This permits a pilot to select
an altitude or flight level of their choice (subject to
any ATC restrictions.)

b. Pilots desiring to climb through a cloud, haze,
smoke, or other meteorological formation and then
either cancel their IFR flight plan or operate
VFR-on-top may request a climb to VFR-on-top. The
ATC authorization shall contain either a top report or
a statement that no top report is available, and a
request to report reaching VFR-on-top. Additionally,
the ATC authorization may contain a clearance limit,
routing and an alternative clearance if VFR-on-top is
not reached by a specified altitude.

c. A pilot on an IFR flight plan, operating in VFR
conditions, may request to climb/descend in VFR
conditions.

d. ATC may not authorize VFR-on-top/VFR
conditions operations unless the pilot requests the
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VFR operation or a clearance to operate in VFR
conditions will result in noise abatement benefits
where part of the IFR departure route does not
conform to an FAA approved noise abatement route
or altitude.

e. When operating in VFR conditions with an ATC
authorization to “maintain VFR-on-top/maintain
VFR conditions” pilots on IFR flight plans must:

1. Fly at the appropriate VFR altitude as
prescribed in 14 CFR Section 91.159.

2. Comply with the VFR visibility and distance
from cloud criteria in 14 CFR Section 91.155 (Basic
VFR Weather Minimums).

3. Comply with instrument flight rules that are
applicable to this flight; i.e., minimum IFR altitudes,
position reporting, radio communications, course to
be flown, adherence to ATC clearance, etc.

NOTE−
Pilots should advise ATC prior to any altitude change to
insure the exchange of accurate traffic information.

f. ATC authorization to “maintain VFR-on-top” is
not intended to restrict pilots so that they must operate
only above an obscuring meteorological formation
(layer). Instead, it permits operation above, below,
between layers, or in areas where there is no
meteorological obscuration. It is imperative, howev-
er, that pilots understand that clearance to operate
“VFR-on-top/VFR conditions” does not imply
cancellation of the IFR flight plan.

g. Pilots operating VFR-on-top/VFR conditions
may receive traffic information from ATC on other
pertinent IFR or VFR aircraft. However, aircraft
operating in Class B airspace/TRSAs shall be
separated as required by FAA Order JO 7110.65,
Air Traffic Control.

NOTE−
When operating in VFR weather conditions, it is the pilot’s
responsibility to be vigilant so as to see-and-avoid other
aircraft.

h. ATC will not authorize VFR or VFR-on-top
operations in Class A airspace.

REFERENCE−
AIM, Class A Airspace, Paragraph 3−2−2.

4−4−9. VFR/IFR Flights

A pilot departing VFR, either intending to or needing
to obtain an IFR clearance en route, must be aware of

the position of the aircraft and the relative
terrain/obstructions. When accepting a clearance
below the MEA/MIA/MVA/OROCA, pilots are
responsible for their own terrain/obstruction clear-
ance until reaching the MEA/MIA/MVA/OROCA. If
pilots are unable to maintain terrain/obstruction
clearance, the controller should be advised and pilots
should state their intentions.

NOTE−
OROCA is an off−route altitude which provides obstruc-
tion clearance with a 1,000 foot buffer in nonmountainous
terrain areas and a 2,000 foot buffer in designated
mountainous areas within the U.S. This altitude may not
provide signal coverage from ground−based navigational
aids, air traffic control radar, or communications
coverage.

4−4−10. Adherence to Clearance

a. When air traffic clearance has been obtained
under either visual or instrument flight rules, the
pilot-in-command of the aircraft shall not deviate
from the provisions thereof unless an amended
clearance is obtained. When ATC issues a clearance
or instruction, pilots are expected to execute its
provisions upon receipt. ATC, in certain situations,
will include the word “IMMEDIATELY” in a
clearance or instruction to impress urgency of an
imminent situation and expeditious compliance by
the pilot is expected and necessary for safety. The
addition of a VFR or other restriction; i.e., climb or
descent point or time, crossing altitude, etc., does not
authorize a pilot to deviate from the route of flight or
any other provision of the ATC clearance.

b. When a heading is assigned or a turn is
requested by ATC, pilots are expected to promptly
initiate the turn, to complete the turn, and maintain the
new heading unless issued additional instructions.

c. The term “AT PILOT’S DISCRETION”
included in the altitude information of an ATC
clearance means that ATC has offered the pilot the
option to start climb or descent when the pilot wishes,
is authorized to conduct the climb or descent at any
rate, and to temporarily level off at any intermediate
altitude as desired. However, once the aircraft has
vacated an altitude, it may not return to that altitude.

d. When ATC has not used the term “AT PILOT’S
DISCRETION” nor imposed any climb or descent
restrictions, pilots should initiate climb or descent
promptly on acknowledgement of the clearance.
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Descend or climb at an optimum rate consistent with
the operating characteristics of the aircraft to
1,000 feet above or below the assigned altitude, and
then attempt to descend or climb at a rate of between
500 and 1,500 fpm until the assigned altitude is
reached. If at anytime the pilot is unable to climb or
descend at a rate of at least 500 feet a minute, advise
ATC. If it is necessary to level off at an intermediate
altitude during climb or descent, advise ATC, except
when leveling off at 10,000 feet MSL on descent, or
2,500 feet above airport elevation (prior to entering a
Class C or Class D surface area), when required for
speed reduction.

REFERENCE−
14 CFR Section 91.117.

NOTE−
Leveling off at 10,000 feet MSL on descent or 2,500 feet
above airport elevation (prior to entering a Class C or
Class D surface area) to comply with 14 CFR
Section 91.117 airspeed restrictions is commonplace.
Controllers anticipate this action and plan accordingly.
Leveling off at any other time on climb or descent may
seriously affect air traffic handling by ATC. Consequently,
it is imperative that pilots make every effort to fulfill the
above expected actions to aid ATC in safely handling and
expediting traffic.

e. If the altitude information of an ATC
DESCENT clearance includes a provision to
“CROSS (fix) AT” or “AT OR ABOVE/BELOW
(altitude),” the manner in which the descent is
executed to comply with the crossing altitude is at the
pilot’s discretion. This authorization to descend at
pilot’s discretion is only applicable to that portion of
the flight to which the crossing altitude restriction
applies, and the pilot is expected to comply with the
crossing altitude as a provision of the clearance. Any
other clearance in which pilot execution is optional
will so state “AT PILOT’S DISCRETION.”

EXAMPLE−
1. “United Four Seventeen, descend and maintain
six thousand.”

NOTE−
1. The pilot is expected to commence descent upon receipt
of the clearance and to descend at the suggested rates until
reaching the assigned altitude of 6,000 feet.

EXAMPLE−
2. “United Four Seventeen, descend at pilot’s discretion,
maintain six thousand.”

NOTE−
2. The pilot is authorized to conduct descent within the
context of the term at pilot’s discretion as described above.

EXAMPLE−
3. “United Four Seventeen, cross Lakeview V−O−R at or
above Flight Level two zero zero, descend and maintain
six thousand.”

NOTE−
3. The pilot is authorized to conduct descent at pilot’s
discretion until reaching Lakeview VOR and must comply
with the clearance provision to cross the Lakeview VOR at
or above FL 200. After passing Lakeview VOR, the pilot is
expected to descend at the suggested rates until reaching
the assigned altitude of 6,000 feet.

EXAMPLE−
4. “United Four Seventeen, cross Lakeview V−O−R at
six thousand, maintain six thousand.”

NOTE−
4. The pilot is authorized to conduct descent at pilot’s
discretion, however, must comply with the clearance
provision to cross the Lakeview VOR at 6,000 feet.

EXAMPLE−
5. “United Four Seventeen, descend now to Flight
Level two seven zero, cross Lakeview V−O−R at or below
one zero thousand, descend and maintain six thousand.”

NOTE−
5. The pilot is expected to promptly execute and complete
descent to FL 270 upon receipt of the clearance. After
reaching FL 270 the pilot is authorized to descend “at
pilot’s discretion” until reaching Lakeview VOR. The pilot
must comply with the clearance provision to cross
Lakeview VOR at or below 10,000 feet. After Lakeview
VOR the pilot is expected to descend at the suggested rates
until reaching 6,000 feet.

EXAMPLE−
6. “United Three Ten, descend now and maintain Flight
Level two four zero, pilot’s discretion after reaching Flight
Level two eight zero.”

NOTE−
6. The pilot is expected to commence descent upon receipt
of the clearance and to descend at the suggested rates until
reaching FL 280. At that point, the pilot is authorized to
continue descent to FL 240 within the context of the term
“at pilot’s discretion” as described above.

f. In case emergency authority is used to deviate
from provisions of an ATC clearance, the pilot-in-
command shall 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 shall, when requested by ATC, make a report
within 48 hours of such emergency situation to the
manager of that ATC facility.
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AVBL . . . . . . . . . Available
AWOS . . . . . . . . Automatic Weather Observing System
AWSS . . . . . . . . . Automated Weather Sensor System
AZM . . . . . . . . . . Azimuth

B
BC . . . . . . . . . . . Back Course
BCN . . . . . . . . . . Beacon
BERM . . . . . . . . Snowbank/s Containing Earth/Gravel
BLO . . . . . . . . . . Below
BND . . . . . . . . . . Bound
BRAF . . . . . . . . . Braking Action Fair
BRAG . . . . . . . . Braking Action Good
BRAN . . . . . . . . Braking Action Nil
BRAP . . . . . . . . . Braking Action Poor
BYD . . . . . . . . . . Beyond

C
CAAS . . . . . . . . . Class A Airspace
CAT . . . . . . . . . . Category
CBAS . . . . . . . . . Class B Airspace
CBSA . . . . . . . . . Class B Surface Area
CCAS . . . . . . . . . Class C Airspace
CCLKWS . . . . . . Counterclockwise
CCSA . . . . . . . . . Class C Surface Area
CD . . . . . . . . . . . Clearance Delivery
CDAS . . . . . . . . . Class D Airspace
CDSA . . . . . . . . . Class D Surface Area
CEAS . . . . . . . . . Class E Airspace
CESA . . . . . . . . . Class E Surface Area
CFA . . . . . . . . . . Controlled Firing Area
CGAS . . . . . . . . . Class G Airspace
CHG . . . . . . . . . . Change
CLKWS . . . . . . . Clockwise
CLNC . . . . . . . . . Clearance
CLSD . . . . . . . . . Closed
CMSN/CMSND . Commission/Commissioned
CNCL/CNCLD/
CNL . . . . . . . . . .

Cancel/Canceled/Cancel

CNTRLN . . . . . . Centerline
CONC . . . . . . . . Concrete
CONT . . . . . . . . . Continue/Continuously
CRS . . . . . . . . . . Course
CTAF . . . . . . . . . Common Traffic Advisory Frequency
CTLZ . . . . . . . . . Control Zone

D
DALGT . . . . . . . Daylight
DCMS/DCMSND Decommission/Decommissioned
DCT . . . . . . . . . . Direct
DEP . . . . . . . . . . Depart/Departure
DEPT . . . . . . . . . Department
DH . . . . . . . . . . . Decision Height
DISABLD . . . . . Disabled
DLA/DLAD . . . . Delay/Delayed
DLT/DLTD . . . . . Delete/Deleted
DLY . . . . . . . . . . Daily
DME . . . . . . . . . . Distance Measuring Equipment
DMSTN . . . . . . . Demonstration
DP . . . . . . . . . . . Instrument Departure Procedure

DPCR . . . . . . . . . Departure Procedure
DRCT . . . . . . . . . Direct
DRFT/DRFTD . . Drift/Drifted Snowbank/s Caused By

Wind Action
DSPLCD . . . . . . Displaced
DSTC . . . . . . . . . Distance
DWPNT . . . . . . . Dew Point

E

E . . . . . . . . . . . . . East
EBND . . . . . . . . . Eastbound
EFAS . . . . . . . . . En Route Flight Advisory Service
EFF . . . . . . . . . . . Effective
ELEV . . . . . . . . . Elevate/Elevation
ENG . . . . . . . . . . Engine
ENTR . . . . . . . . . Entire
EXCP . . . . . . . . . Except

F

FA . . . . . . . . . . . . Final Approach
FAC . . . . . . . . . . Facility
FAF . . . . . . . . . . . Final Approach Fix
FDC . . . . . . . . . . Flight Data Center
FM . . . . . . . . . . . Fan Marker
FREQ . . . . . . . . . Frequency
FRH . . . . . . . . . . Fly Runway Heading
FRZN . . . . . . . . . Frozen
FRNZ SLR . . . . . Frozen Slush on Runway/s
FSS . . . . . . . . . . . Flight Service Station

G
GC . . . . . . . . . . . Ground Control
GCA . . . . . . . . . . Ground Controlled Approach
GOVT . . . . . . . . Government
GP . . . . . . . . . . . Glide Path
GPS . . . . . . . . . . Global Positioning System
GRVL . . . . . . . . . Gravel
GS . . . . . . . . . . . Glide Slope

H

HAA . . . . . . . . . . Height Above Airport
HAT . . . . . . . . . . Height Above Touchdown
HAZ . . . . . . . . . . Hazard
HEL . . . . . . . . . . Helicopter
HELI . . . . . . . . . Heliport
HF . . . . . . . . . . . High Frequency
HIRL . . . . . . . . . High Intensity Runway Lights
HIWAS . . . . . . . . Hazardous Inflight Weather Advisory

Service
HOL . . . . . . . . . . Holiday
HP . . . . . . . . . . . Holding Pattern

I
IAP . . . . . . . . . . . Instrument Approach Procedure
IBND . . . . . . . . . Inbound
ID . . . . . . . . . . . . Identification
IDENT . . . . . . . . Identify/Identifier/Identification
IFR . . . . . . . . . . . Instrument Flight Rules
ILS . . . . . . . . . . . Instrument Landing System
IM . . . . . . . . . . . . Inner Marker
IN . . . . . . . . . . . . Inch/Inches
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INDEFLY . . . . . . Indefinitely
INOP . . . . . . . . . Inoperative
INST . . . . . . . . . . Instrument
INT . . . . . . . . . . . Intersection
INTST . . . . . . . . Intensity
IR . . . . . . . . . . . . Ice On Runway/s

L
L . . . . . . . . . . . . . Left
LAA . . . . . . . . . . Local Airport Advisory
LAT . . . . . . . . . . Latitude
LAWRS . . . . . . . Limited Aviation Weather Reporting

Station
LB . . . . . . . . . . . Pound/Pounds
LC . . . . . . . . . . . Local Control
LCL . . . . . . . . . . Local
LCTD . . . . . . . . . Located
LDA . . . . . . . . . . Localizer Type Directional Aid
LGT/LGTD/
LGTS . .

Light/Lighted/Lights

LIRL . . . . . . . . . . Low Intensity Runway Edge Lights
LLWAS . . . . . . . . Low Level Wind Shear Alert System
LMM . . . . . . . . . Compass Locator at ILS Middle Marker
LNDG . . . . . . . . Landing
LOC . . . . . . . . . . Localizer
LOM . . . . . . . . . . Compass Locator at ILS Outer Marker
LONG . . . . . . . . Longitude
LRN . . . . . . . . . . LORAN
LSR . . . . . . . . . . Loose Snow on Runway/s
LT . . . . . . . . . . . . Left Turn After Take-off

M
MALS . . . . . . . . Medium Intensity Approach Lighting

System
MALSF . . . . . . . Medium Intensity Approach Lighting

System with Sequenced Flashers
MALSR . . . . . . . Medium Intensity Approach Lighting

System with Runway Alignment
Indicator Lights

MAP . . . . . . . . . . Missed Approach Point
MCA . . . . . . . . . Minimum Crossing Altitude
MDA . . . . . . . . . Minimum Descent Altitude
MEA . . . . . . . . . . Minimum En Route Altitude
MED . . . . . . . . . . Medium
MIN . . . . . . . . . . Minute
MIRL . . . . . . . . . Medium Intensity Runway Edge Lights
MLS . . . . . . . . . . Microwave Landing System
MM . . . . . . . . . . Middle Marker
MNM . . . . . . . . . Minimum
MOCA . . . . . . . . Minimum Obstruction Clearance

Altitude
MONTR . . . . . . . Monitor
MSA . . . . . . . . . . Minimum Safe Altitude/Minimum

Sector Altitude
MSAW . . . . . . . . Minimum Safe Altitude Warning
MSL . . . . . . . . . . Mean Sea Level
MU . . . . . . . . . . . Designate a Friction Value Representing

Runway Surface Conditions
MUD . . . . . . . . . Mud
MUNI . . . . . . . . . Municipal

N
N . . . . . . . . . . . . . North
NA . . . . . . . . . . . Not Authorized
NBND . . . . . . . . Northbound
NDB . . . . . . . . . . Nondirectional Radio Beacon
NE . . . . . . . . . . . Northeast
NGT . . . . . . . . . . Night
NM . . . . . . . . . . . Nautical Mile/s
NMR . . . . . . . . . Nautical Mile Radius
NOPT . . . . . . . . . No Procedure Turn Required
NTAP . . . . . . . . . Notice To Airmen Publication
NW . . . . . . . . . . . Northwest

O
OBSC . . . . . . . . . Obscured
OBSTN . . . . . . . Obstruction
OM . . . . . . . . . . . Outer Marker
OPER . . . . . . . . . Operate
OPN . . . . . . . . . . Operation
ORIG . . . . . . . . . Original
OTS . . . . . . . . . . Out of Service
OVR . . . . . . . . . . Over

P
PAEW . . . . . . . . . Personnel and Equipment Working
PAJA . . . . . . . . . Parachute Jumping Activities
PAPI . . . . . . . . . . Precision Approach Path Indicator
PAR . . . . . . . . . . Precision Approach Radar
PARL . . . . . . . . . Parallel
PAT . . . . . . . . . . . Pattern
PCL . . . . . . . . . . Pilot Controlled Lighting
PERM/PERMLY Permanent/Permanently
PLA . . . . . . . . . . Practice Low Approach
PLW . . . . . . . . . . Plow/Plowed
PN . . . . . . . . . . . Prior Notice Required
PPR . . . . . . . . . . Prior Permission Required
PREV . . . . . . . . . Previous
PRIRA . . . . . . . . Primary Radar
PROC . . . . . . . . . Procedure
PROP . . . . . . . . . Propeller
PSGR . . . . . . . . . Passenger/s
PSR . . . . . . . . . . Packed Snow on Runway/s
PT/PTN . . . . . . . Procedure Turn
PVT . . . . . . . . . . Private

R
RAIL . . . . . . . . . Runway Alignment Indicator Lights
RCAG . . . . . . . . Remote Communication Air/Ground

Facility
RCL . . . . . . . . . . Runway Centerline
RCLS . . . . . . . . . Runway Centerline Light System
RCO . . . . . . . . . . Remote Communication Outlet
RCV/RCVR . . . . Receive/Receiver
REF . . . . . . . . . . Reference
REIL . . . . . . . . . . Runway End Identifier Lights
RELCTD . . . . . . Relocated
RLLS . . . . . . . . . Runway Lead−in Light System
RMDR . . . . . . . . Remainder
RNAV . . . . . . . . . Area Navigation
RPRT . . . . . . . . . Report
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4. Expect Departure Clearance Time
(EDCT). The EDCT is the runway release time
assigned to an aircraft included in traffic management
programs. Aircraft are expected to depart no earlier
than 5 minutes before, and no later than 5 minutes af-
ter the EDCT.

b. If practical, pilots departing uncontrolled air-
ports should obtain IFR clearances prior to becoming
airborne when two-way communications with the
controlling ATC facility is available.

5−2−7. Departure Control

a. Departure Control is an approach control func-
tion responsible for ensuring separation between
departures. So as to expedite the handling of depar-
tures, Departure Control may suggest a takeoff
direction other than that which may normally have
been used under VFR handling. Many times it is pre-
ferred to offer the pilot a runway that will require the
fewest turns after takeoff to place the pilot on course
or selected departure route as quickly as possible. At
many locations particular attention is paid to the use
of preferential runways for local noise abatement pro-
grams, and route departures away from congested
areas.

b. Departure Control utilizing radar will normally
clear aircraft out of the terminal area using DPs via ra-
dio navigation aids. When a departure is to be
vectored immediately following takeoff, the pilot
will be advised prior to takeoff of the initial heading
to be flown but may not be advised of the purpose of
the heading. Pilots operating in a radar environment
are expected to associate departure headings with
vectors to their planned route or flight. When given
a vector taking the aircraft off a previously assigned
nonradar route, the pilot will be advised briefly what
the vector is to achieve. Thereafter, radar service will
be provided until the aircraft has been reestablished
“on-course” using an appropriate navigation aid and
the pilot has been advised of the aircraft’s position or
a handoff is made to another radar controller with fur-
ther surveillance capabilities.

c. Controllers will inform pilots of the departure
control frequencies and, if appropriate, the transpon-
der code before takeoff. Pilots must ensure their
transponder is adjusted to the “on” or normal operat-
ing position as soon as practical and remain on during

all operations unless otherwise requested to change to
“standby” by ATC. Pilots should not change to the de-
parture control frequency until requested. Controllers
may omit the departure control frequency if a DP has
or will be assigned and the departure control fre-
quency is published on the DP.

5−2−8. Instrument Departure Procedures
(DP) − Obstacle Departure Procedures
(ODP) and Standard Instrument Departures
(SID)

Instrument departure procedures are preplanned in-
strument flight rule (IFR) procedures which provide
obstruction clearance from the terminal area to the
appropriate en route structure. There are two types of
DPs, Obstacle Departure Procedures (ODPs), printed
either textually or graphically, and Standard Instru-
ment Departures (SIDs), always printed graphically.
All DPs, either textual or graphic may be designed us-
ing either conventional or RNAV criteria. RNAV
procedures will have RNAV printed in the title,
e.g., SHEAD TWO DEPARTURE (RNAV). ODPs
provide obstruction clearance via the least onerous
route from the terminal area to the appropriate en
route structure. ODPs are recommended for obstruc-
tion clearance and may be flown without ATC
clearance unless an alternate departure procedure
(SID or radar vector) has been specifically assigned
by ATC. Graphic ODPs will have (OBSTACLE)
printed in the procedure title, e.g., GEYSR THREE
DEPARTURE (OBSTACLE), or, CROWN ONE
DEPARTURE (RNAV) (OBSTACLE). Standard In-
strument Departures are air traffic control (ATC)
procedures printed for pilot/controller use in graphic
form to provide obstruction clearance and a transition
from the terminal area to the appropriate en route
structure. SIDs are primarily designed for system en-
hancement and to reduce pilot/controller workload.
ATC clearance must be received prior to flying a SID.
All DPs provide the pilot with a way to depart the air-
port and transition to the en route structure safely.
Pilots operating under 14 CFR Part 91 are strongly
encouraged to file and fly a DP at night, during mar-
ginal Visual Meteorological Conditions (VMC) and
Instrument Meteorological Conditions (IMC), when
one is available. The following paragraphs will pro-
vide an overview of the DP program, why DPs are
developed, what criteria are used, where to find them,
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how they are to be flown, and finally pilot and ATC
responsibilities.

a. Why are DPs necessary? The primary reason is
to provide obstacle clearance protection information
to pilots. A secondary reason, at busier airports, is to
increase efficiency and reduce communications and
departure delays through the use of SIDs. When an in-
strument approach is initially developed for an
airport, the need for DPs is assessed. The procedure
designer conducts an obstacle analysis to support de-
parture operations. If an aircraft may turn in any
direction from a runway within the limits of the as-
sessment area (see paragraph 5−2−8b3) and remain
clear of obstacles, that runway passes what is called
a diverse departure assessment and no ODP will be
published. A SID may be published if needed for air
traffic control purposes. However, if an obstacle pen-
etrates what is called the 40:1 obstacle identification
surface, then the procedure designer chooses whether
to:

1. Establish a steeper than normal climb gradi-
ent; or

2. Establish a steeper than normal climb gradi-
ent with an alternative that increases takeoff minima
to allow the pilot to visually remain clear of the ob-
stacle(s); or

3. Design and publish a specific departure route;
or

4. A combination or all of the above.

b. What criteria is used to provide obstruction
clearance during departure?

1. Unless specified otherwise, required obstacle
clearance for all departures, including diverse, is
based on the pilot crossing the departure end of the
runway at least 35 feet above the departure end of run-
way elevation, climbing to 400 feet above the
departure end of runway elevation before making the
initial turn, and maintaining a minimum climb gradi-
ent of 200 feet per nautical mile (FPNM), unless
required to level off by a crossing restriction, until the
minimum IFR altitude. A greater climb gradient may
be specified in the DP to clear obstacles or to achieve
an ATC crossing restriction. If an initial turn higher
than 400 feet above the departure end of runway
elevation is specified in the DP, the turn should be

commenced at the higher altitude. If a turn is speci-
fied at a fix, the turn must be made at that fix. Fixes
may have minimum and/or maximum crossing alti-
tudes that must be adhered to prior to passing the fix.
In rare instances, obstacles that exist on the extended
runway centerline may make an “early turn” more de-
sirable than proceeding straight ahead. In these cases,
the published departure instructions will include the
language “turn left(right) as soon as practicable.”
These departures will also include a ceiling and visi-
bility minimum of at least 300 and 1. Pilots
encountering one of these DPs should preplan the
climb out to gain altitude and begin the turn as quickly
as possible within the bounds of safe operating prac-
tices and operating limitations. This type of departure
procedure is being phased out.

NOTE−
“Practical” or “feasible” may exist in some existing de-
parture text instead of “practicable.”

2. ODPs and SIDs assume normal aircraft per-
formance, and that all engines are operating.
Development of contingency procedures, required
to cover the case of an engine failure or other
emergency in flight that may occur after liftoff, is
the responsibility of the operator.  (More detailed
information on this subject is available in Advisory
Circular AC 120−91, Airport Obstacle Analysis, and
in the “Departure Procedures” section of chapter 2 in
the Instrument Procedures Handbook,
FAA−H−8261−1.)

3. The 40:1 obstacle identification surface
(OIS) begins at the departure end of runway (DER)
and slopes upward at 152 FPNM until reaching the
minimum IFR altitude or entering the en route struc-
ture. This assessment area is limited to 25 NM from
the airport in nonmountainous areas and 46 NM in
designated mountainous areas. Beyond this distance,
the pilot is responsible for obstacle clearance if not
operating on a published route, if below (having not
reached) the MEA or MOCA of a published route, or
an ATC assigned altitude. See FIG 5−2−1. (Ref 14
CFR 91.177 for further information on en route alti-
tudes.)

NOTE−
ODPs are normally designed to terminate within these dis-
tance limitations, however, some ODPs will contain routes
that may exceed 25/46 NM; these routes will insure
obstacle protection until reaching the end of the ODP.
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LNAV/VNAV minimums. As an example, the
limitation will read: “Uncompensated Baro−VNAV
NA below −8�C (+18�F) or above 47�C (117�F).”
This information will be found in the upper left hand
box of the pilot briefing. When the temperature is
above the high temperature or below the low
temperature limit, Baro−VNAV may be used to
provide a stabilized descent to the LNAV MDA;
however, extra caution should be used in the visual
segment to ensure a vertical correction is not
required. If the VGSI is aligned with the published
glidepath, and the aircraft instruments indicate on
glidepath, an above or below glidepath indication on
the VGSI may indicate that temperature error is
causing deviations to the glidepath. These deviations
should be considered if the approach is continued
below the MDA.

NOTE−
Many systems which apply Baro−VNAV temperature
compensation only correct for cold temperature. In this
case, the high temperature limitation still applies. Also,
temperature compensation may require activation by
maintenance personnel during installation in order to be
functional, even though the system has the feature. Some
systems may have a temperature correction capability, but
correct the Baro−altimeter all the time, rather than just on
the final, which would create conflicts with other aircraft
if the feature were activated. Pilots should be aware of
compensation capabilities of the system prior to
disregarding the temperature limitations.

NOTE−
Temperature limitations do not apply to flying the LNAV/
VNAV line of minima using approach certified WAAS
receivers when LPV or LNAV/VNAV are annunciated to be
available.

(g) WAAS Channel Number/Approach ID.
The WAAS Channel Number is an optional
equipment capability that allows the use of a 5−digit
number to select a specific final approach segment
without using the menu method. The Approach ID is
an airport unique 4−character combination for
verifying the selection and extraction of the correct
final approach segment information from the aircraft
database. It is similar to the ILS ident, but displayed
visually rather than aurally. The Approach ID
consists of the letter W for WAAS, the runway
number, and a letter other than L, C or R, which could
be confused with Left, Center and Right, e.g., W35A.
Approach IDs are assigned in the order that WAAS
approaches are built to that runway number at that
airport. The WAAS Channel Number and Approach

ID are displayed in the upper left corner of the
approach procedure pilot briefing.

(h) At locations where outages of WAAS
vertical guidance may occur daily due to initial
system limitations, a negative W symbol ( ) will be
placed on RNAV (GPS) approach charts. Many of
these outages will be very short in duration, but may
result in the disruption of the vertical portion of the
approach. The  symbol indicates that NOTAMs or
Air Traffic advisories are not provided for outages
which occur in the WAAS LNAV/VNAV or LPV
vertical service. Use LNAV minima for flight
planning at these locations, whether as a destination
or alternate. For flight operations at these locations,
when the WAAS avionics indicate that LNAV/VNAV
or LPV service is available, then vertical guidance
may be used to complete the approach using the
displayed level of service. Should an outage occur
during the procedure, reversion to LNAV minima
may be required. As the WAAS coverage is
expanded, the  will be removed.

5−4−6. Approach Clearance

a. An aircraft which has been cleared to a holding
fix and subsequently “cleared . . . approach” has not
received new routing. Even though clearance for the
approach may have been issued prior to the aircraft
reaching the holding fix, ATC would expect the pilot
to proceed via the holding fix (his/her last assigned
route), and the feeder route associated with that fix (if
a feeder route is published on the approach chart) to
the initial approach fix (IAF) to commence the
approach. WHEN CLEARED FOR THE
APPROACH, THE PUBLISHED OFF AIRWAY
(FEEDER) ROUTES THAT LEAD FROM THE
EN ROUTE STRUCTURE TO THE IAF ARE PART
OF THE APPROACH CLEARANCE.

b. If a feeder route to an IAF begins at a fix located
along the route of flight prior to reaching the holding
fix, and clearance for an approach is issued, a pilot
should commence the approach via the published
feeder route; i.e., the aircraft would not be expected
to overfly the feeder route and return to it. The pilot
is expected to commence the approach in a similar
manner at the IAF, if the IAF for the procedure is
located along the route of flight to the holding fix.

c. If a route of flight directly to the initial approach
fix is desired, it should be so stated by the controller
with phraseology to include the words “direct . . . ,”
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“proceed direct” or a similar phrase which the pilot
can interpret without question. When uncertain of the
clearance, immediately query ATC as to what route of
flight is desired.

d. The name of an instrument approach, as
published, is used to identify the approach, even
though a component of the approach aid, such as the
glideslope on an Instrument Landing System, is
inoperative or unreliable. The controller will use the
name of the approach as published, but must advise
the aircraft at the time an approach clearance is issued
that the inoperative or unreliable approach aid
component is unusable.

e. The following applies to aircraft on radar
vectors and/or cleared “direct to” in conjunction with
an approach clearance:

1. Maintain the last altitude assigned by ATC
until the aircraft is established on a published seg-
ment of a transition route, or approach procedure
segment, or other published route, for which a lower
altitude is published on the chart. If already on an es-
tablished route, or approach or arrival segment, you
may descend to whatever minimum altitude is listed
for that route or segment.

2. Continue on the vector heading until inter-
cepting the next published ground track applicable to
the approach clearance.

3. Once reaching the final approach fix via the
published segments, the pilot may continue on ap-
proach to a landing.

4. If proceeding to an IAF with a published
course reversal (procedure turn or hold-in-lieu of PT
pattern), except when cleared for a straight in ap-
proach by ATC, the pilot must execute the procedure
turn/hold-in-lieu of PT, and complete the approach.

5. If cleared to an IAF/IF via a NoPT route, or
no procedure turn/hold-in-lieu of PT is published,
continue with the published approach.

6. In addition to the above, RNAV aircraft may
be issued a clearance direct to an Intermediate Fix fol-
lowed by a straight-in approach clearance.

NOTE−
Refer to 14 CFR 91.175 (i).

5−4−7. Instrument Approach Procedures

a. Aircraft approach category means a grouping of
aircraft based on a speed of VREF, if specified, or if
VREF is not specified, 1.3 VSO at the maximum
certified landing weight. VREF, VSO, and the
maximum certified landing weight are those values as
established for the aircraft by the certification
authority of the country of registry. A pilot must use
the minima corresponding to the category determined
during certification or higher. Helicopters may use
Category A minima. If it is necessary to operate at a
speed in excess of the upper limit of the speed range
for an aircraft’s category, the minimums for the
higher category must be used. For example, an
airplane which fits into Category B, but is circling to
land at a speed of 145 knots, must use the approach
Category D minimums. As an additional example, a
Category A airplane (or helicopter) which is
operating at 130 knots on a straight−in approach must
use the approach Category C minimums. See the
following category limits:

1. Category A: Speed less than 91 knots.

2. Category B: Speed 91 knots or more but less
than 121 knots.

3. Category C: Speed 121 knots or more but
less than 141 knots.

4. Category D: Speed 141 knots or more but
less than 166 knots.

5. Category E: Speed 166 knots or more.

NOTE−
VREF in the above definition refers to the speed used in
establishing the approved landing distance under the
airworthiness regulations constituting the type
certification basis of the airplane, regardless of whether
that speed for a particular airplane is 1.3 VSO, 1.23 VSR, or
some higher speed required for airplane controllability.
This speed, at the maximum certificated landing weight,
determines the lowest applicable approach category for
all approaches regardless of actual landing weight.

b. When operating on an unpublished route or
while being radar vectored, the pilot, when an
approach clearance is received, shall, in addition to
complying with the minimum altitudes for IFR
operations (14 CFR Section 91.177), maintain the
last assigned altitude unless a different altitude is
assigned by ATC, or until the aircraft is established on
a segment of a published route or IAP. After the
aircraft is so established, published altitudes apply to
descent within each succeeding route or approach
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segment unless a different altitude is assigned by
ATC. Notwithstanding this pilot responsibility, for
aircraft operating on unpublished routes or while
being radar vectored, ATC will, except when
conducting a radar approach, issue an IFR approach
clearance only after the aircraft is established on a
segment of a published route or IAP, or assign an
altitude to maintain until the aircraft is established on
a segment of a published route or instrument
approach procedure. For this purpose, the procedure
turn of a published IAP shall not be considered a
segment of that IAP until the aircraft reaches the
initial fix or navigation facility upon which the
procedure turn is predicated.

EXAMPLE−
Cross Redding VOR at or above five thousand, cleared
VOR runway three four approach. 
  or
Five miles from outer marker, turn right heading three three
zero, maintain two thousand until established on the
localizer, cleared ILS runway three six approach.

NOTE−
The altitude assigned will assure IFR obstruction
clearance from the point at which the approach clearance
is issued until established on a segment of a published route
or IAP. If uncertain of the meaning of the clearance,
immediately request clarification from ATC.

c. Several IAPs, using various navigation and
approach aids may be authorized for an airport. ATC
may advise that a particular approach procedure is
being used, primarily to expedite traffic. If issued a
clearance that specifies a particular approach
procedure, notify ATC immediately if a different one
is desired. In this event it may be necessary for ATC
to withhold clearance for the different approach until
such time as traffic conditions permit. However, a
pilot involved in an emergency situation will be given
priority. If the pilot is not familiar with the specific
approach procedure, ATC should be advised and they
will provide detailed information on the execution of
the procedure.
REFERENCE−
AIM, Advance Information on Instrument Approach, Paragraph 5−4−4.

d. The name of an instrument approach, as
published, is used to identify the approach, even
though a component of the approach aid, such as the
glideslope on an Instrument Landing System, is
inoperative or unreliable. The controller will use the
name of the approach as published, but must advise
the aircraft at the time an approach clearance is issued
that the inoperative or unreliable approach aid

component is unusable, except when the title of the
published approach procedures otherwise allows, for
example, ILS or LOC.

e. Except when being radar vectored to the final
approach course, when cleared for a specifically
prescribed IAP; i.e., “cleared ILS runway one niner
approach” or when “cleared approach” i.e., execution
of any procedure prescribed for the airport, pilots
shall execute the entire procedure commencing at an
IAF or an associated feeder route as described on the
IAP chart unless an appropriate new or revised ATC
clearance is received, or the IFR flight plan is
canceled.

f. Pilots planning flights to locations which are
private airfields or which have instrument approach
procedures based on private navigation aids should
obtain approval from the owner. In addition, the pilot
must be authorized by the FAA to fly special
instrument approach procedures associated with
private navigation aids (see paragraph 5−4−8).
Owners of navigation aids that are not for public use
may elect to turn off the signal for whatever reason
they may have; e.g., maintenance, energy
conservation, etc. Air traffic controllers are not
required to question pilots to determine if they have
permission to land at a private airfield or to use
procedures based on privately owned navigation aids,
and they may not know the status of the navigation
aid. Controllers presume a pilot has obtained
approval from the owner and the FAA for use of
special instrument approach procedures and is aware
of any details of the procedure if an IFR flight plan
was filed to that airport.

g. Pilots should not rely on radar to identify a fix
unless the fix is indicated as “RADAR” on the IAP.
Pilots may request radar identification of an OM, but
the controller may not be able to provide the service
due either to workload or not having the fix on the
video map.

h. If a missed approach is required, advise ATC
and include the reason (unless initiated by ATC).
Comply with the missed approach instructions for the
instrument approach procedure being executed,
unless otherwise directed by ATC.
REFERENCE−
AIM, Missed Approach, Paragraph 5−4−21.
AIM, Missed Approach, Paragraph 5−5−5.

i. ATC may clear aircraft that have filed an
Advanced RNAV equipment suffix to the
intermediate fix when clearing aircraft for an
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instrument approach procedure. ATC will take the
following actions when clearing Advanced RNAV
aircraft to the intermediate fix:

1. Provide radar monitoring to the intermediate
fix.

2. Advise the pilot to expect clearance direct to
the intermediate fix at least 5 miles from the fix.

NOTE−
This is to allow the pilot to program the RNAV equipment
to allow the aircraft to fly to the intermediate fix when
cleared by ATC.

3. Assign an altitude to maintain until the
intermediate fix.

4. Insure the aircraft is on a course that will
intercept the intermediate segment at an angle not
greater than 90 degrees and is at an altitude that will
permit normal descent from the intermediate fix to
the final approach fix.

5−4−8. Special Instrument Approach
Procedures

Instrument Approach Procedure (IAP) charts reflect
the criteria associated with the U.S. Standard for
Terminal Instrument [Approach] Procedures
(TERPs), which prescribes standardized methods for
use in developing IAPs. Standard IAPs are published
in the Federal Register (FR) in accordance with
Title 14 of the Code of Federal Regulations, Part 97,
and are available for use by appropriately qualified
pilots operating properly equipped and airworthy
aircraft in accordance with operating rules and
procedures acceptable to the FAA. Special IAPs are
also developed using TERPS but are not given public
notice in the FR. The FAA authorizes only certain
individual pilots and/or pilots in individual
organizations to use special IAPs, and may require
additional crew training and/or aircraft equipment or
performance, and may also require the use of landing
aids, communications, or weather services not
available for public use. Additionally, IAPs that
service private use airports or heliports are generally
special IAPs.

5−4−9. Procedure Turn and Hold−in−lieu of
Procedure Turn

a. A procedure turn is the maneuver prescribed
when it is necessary to reverse direction to establish

the aircraft inbound on an intermediate or final
approach course. The procedure turn or
hold−in−lieu−of−PT is a required maneuver when it
is depicted on the approach chart, unless cleared by
ATC for a straight−in approach. Additionally, the
procedure turn or hold−in−lieu−of−PT is not
permitted when the symbol “No PT” is depicted on
the initial segment being used, when a RADAR
VECTOR to the final approach course is provided,
or when conducting a timed approach from a holding
fix. The altitude prescribed for the procedure turn is
a minimum altitude until the aircraft is established on
the inbound course. The maneuver must be
completed within the distance specified in the
profile view. For a hold−in−lieu−of−PT, the holding
pattern direction must be flown as depicted and the
specified leg length/timing must not be exceeded.
NOTE−
The pilot may elect to use the procedure turn or
hold−in−lieu−of−PT when it is not required by the
procedure, but must first receive an amended clearance
from ATC. If the pilot is uncertain whether the ATC
clearance intends for a procedure turn to be conducted or
to allow for a straight−in approach, the pilot must
immediately request clarification from ATC (14 CFR
Section 91.123).

1. On U.S. Government charts, a barbed arrow
indicates the maneuvering side of the outbound
course on which the procedure turn is made.
Headings are provided for course reversal using the
45 degree type procedure turn. However, the point at
which the turn may be commenced and the type and
rate of turn is left to the discretion of the pilot (limited
by the charted remain within xx NM distance). Some
of the options are the 45 degree procedure turn, the
racetrack pattern, the teardrop procedure turn, or the
80 degree � 260 degree course reversal. Racetrack
entries should be conducted on the maneuvering side
where the majority of protected airspace resides. If an
entry places the pilot on the non−maneuvering side of
the PT, correction to intercept the outbound course
ensures remaining within protected airspace. Some
procedure turns are specified by procedural track.
These turns must be flown exactly as depicted.

2. Descent to the procedure turn (PT)
completion altitude from the PT fix altitude (when
one has been published or assigned by ATC) must not
begin until crossing over the PT fix or abeam and
proceeding outbound. Some procedures contain a
note in the chart profile view that says “Maintain
(altitude) or above until established outbound for
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procedure turn” (See FIG 5−4−14). Newer
procedures will simply depict an “at or above”
altitude at the PT fix without a chart note (See
FIG 5−4−15). Both are there to ensure required
obstacle clearance is provided in the procedure turn
entry zone (See FIG 5−4−16). Absence of a chart note

or specified minimum altitude adjacent to the PT fix
is an indication that descent to the procedure turn
altitude can commence immediately upon crossing
over the PT fix, regardless of the direction of flight.
This is because the minimum altitudes in the PT entry
zone and the PT maneuvering zone are the same.

FIG 5−4−14

FIG 5−4−15
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FIG 5−4−16

3. When the approach procedure involves a
procedure turn, a maximum speed of not greater than
200 knots (IAS) should be observed from first
overheading the course reversal IAF through the
procedure turn maneuver to ensure containment
within the obstruction clearance area. Pilots should
begin the outbound turn immediately after passing
the procedure turn fix. The procedure turn maneuver
must be executed within the distance specified in the
profile view. The normal procedure turn distance is
10 miles. This may be reduced to a minimum of
5 miles where only Category A or helicopter aircraft
are to be operated or increased to as much as 15 miles
to accommodate high performance aircraft.

4. A teardrop procedure or penetration turn may
be specified in some procedures for a required course
reversal. The teardrop procedure consists of
departure from an initial approach fix on an outbound
course followed by a turn toward and intercepting the
inbound course at or prior to the intermediate fix or
point. Its purpose is to permit an aircraft to reverse
direction and lose considerable altitude within
reasonably limited airspace. Where no fix is available
to mark the beginning of the intermediate segment, it
shall be assumed to commence at a point 10 miles
prior to the final approach fix. When the facility is
located on the airport, an aircraft is considered to be
on final approach upon completion of the penetration
turn. However, the final approach segment begins on
the final approach course 10 miles from the facility.
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Section 6. National Security and Interception Procedures

5−6−1. National Security

a. National security in the control of air traffic is
governed by 14 CFR Part 99.

b. All aircraft entering domestic U.S. airspace
from points outside must provide for identification
prior to entry. To facilitate early aircraft identification
of all aircraft in the vicinity of U.S. and international
airspace boundaries, Air Defense Identification
Zones (ADIZ) have been established.

REFERENCE−
AIM, ADIZ Boundaries and Designated Mountainous Areas, 
Paragraph 5−6−5.

c. Operational requirements for aircraft oper-
ations associated with an ADIZ are as follows:

1. Flight Plan. Except as specified in subpara-
graphs d and e below, an IFR or DVFR flight plan
must be filed with an appropriate aeronautical facility
as follows:

(a) Generally, for all operations that enter an
ADIZ.

(b) For operations that will enter or exit the
U.S. and which will operate into, within or across the
Contiguous U.S. ADIZ regardless of true airspeed.

(c) The flight plan must be filed before
departure except for operations associated with the
Alaskan ADIZ when the airport of departure has no
facility for filing a flight plan, in which case the flight
plan may be filed immediately after takeoff or when
within range of the aeronautical facility.

2. Two-way Radio. For the majority of opera-
tions associated with an ADIZ, an operating two-way
radio is required. See 14 CFR Section 99.1 for
exceptions.

3. Transponder Requirements. Unless other-
wise authorized by ATC, each aircraft conducting
operations into, within, or across the Contiguous U.S.
ADIZ must be equipped with an operable radar
beacon transponder having altitude reporting capa-
bility (Mode C), and that transponder must be turned
on and set to reply on the appropriate code or as
assigned by ATC.

4. Position Reporting.

(a) For IFR flight. Normal IFR position
reporting.

(b) For DVFR flights. The estimated time
of ADIZ penetration must be filed with the
aeronautical facility at least 15 minutes prior to
penetration except for flight in the Alaskan ADIZ, in
which case report prior to penetration.

(c) For inbound aircraft of foreign regis-
try. The pilot must report to the aeronautical facility
at least one hour prior to ADIZ penetration.

5. Aircraft Position Tolerances.

(a) Over land, the tolerance is within plus or
minus five minutes from the estimated time over a
reporting point or point of penetration and within
10 NM from the centerline of an intended track over
an estimated reporting point or penetration point.

(b) Over water, the tolerance is plus or minus
five minutes from the estimated time over a reporting
point or point of penetration and within 20 NM from
the centerline of the intended track over an estimated
reporting point or point of penetration (to include the
Aleutian Islands).

6. Land−Based ADIZ. Land−Based ADIZ are
activated and deactivated over U.S. metropolitan
areas as needed, with dimensions, activation dates
and other relevant information disseminated via
NOTAM.

(a) In addition to requirements outlined in
subparagraphs c1 through c3, pilots operating within
a Land−Based ADIZ must report landing or leaving
the Land−Based ADIZ if flying too low for radar
coverage.

(b) Pilots unable to comply with all require-
ments shall remain clear of Land−Based ADIZ. Pilots
entering a Land−Based ADIZ without authorization
or who fail to follow all requirements risk
interception by military fighter aircraft.

d. Except when applicable under 14 CFR
Section 99.7, 14 CFR Part 99 does not apply to
aircraft operations:
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1. Within the 48 contiguous states and the
District of Columbia, or within the State of Alaska,
and remains within 10 miles of the point of departure;

2. Over any island, or within three nautical
miles of the coastline of any island, in the Hawaii
ADIZ; or

3. Associated with any ADIZ other than the
Contiguous U.S. ADIZ, when the aircraft true
airspeed is less than 180 knots.

e. Authorizations to deviate from the requirements
of Part 99 may also be granted by the ARTCC, on a
local basis, for some operations associated with an
ADIZ.

f. An airfiled VFR Flight Plan makes an aircraft
subject to interception for positive identification
when entering an ADIZ. Pilots are, therefore, urged
to file the required DVFR flight plan either in person
or by telephone prior to departure.

g. Special Security Instructions.

1. During defense emergency or air defense
emergency conditions, additional special security
instructions may be issued in accordance with the
Emergency Security Control of Air Traffic (ESCAT)
Plan.

2. Under the provisions of the ESCAT Plan, the
military will direct the action to be taken in regard
to landing, grounding, diversion, or dispersal of
aircraft and the control of air navigation aids in the
defense of the U.S. during emergency conditions.

3. At the time a portion or all of ESCAT is
implemented, ATC facilities will broadcast
appropriate instructions received from the Air Traffic
Control System Command Center (ATCSCC) over
available ATC frequencies. Depending on
instructions received from the ATCSCC, VFR flights
may be directed to land at the nearest available
airport, and IFR flights will be expected to proceed as
directed by ATC.

4. Pilots on the ground may be required to file a
flight plan and obtain an approval (through FAA)
prior to conducting flight operation.

5. In view of the above, all pilots should guard
an ATC or FSS frequency at all times while
conducting flight operations.

5−6−2. Interception Procedures

a. General.

1. In conjunction with the FAA, Air Defense
Sectors monitor air traffic and could order an
intercept in the interest of national security or
defense. Intercepts during peacetime operations are
vastly different than those conducted under increased
states of readiness. The interceptors may be fighters
or rotary wing aircraft. The reasons for aircraft
intercept include, but are not limited to:

(a) Identify an aircraft;

(b) Track an aircraft;

(c) Inspect an aircraft;

(d) Divert an aircraft;

(e) Establish communications with an air-
craft.

2. When specific information is required (i.e.,
markings, serial numbers, etc.) the interceptor
pilot(s) will respond only if, in their judgment, the
request can be conducted in a safe manner. Intercept
procedures are described in some detail in the
paragraphs below. In all situations, the interceptor
pilot will consider safety of flight for all concerned
throughout the intercept procedure. The interceptor
pilot(s) will use caution to avoid startling the
intercepted crew or passengers and understand that
maneuvers considered normal for interceptor aircraft
may be considered hazardous to other aircraft.

3. All aircraft operating in US national airspace
are highly encouraged to maintain a listening watch
on VHF/UHF guard frequencies (121.5 or 243.0
MHz). If subjected to a military intercept, it is
incumbent on civilian aviators to understand their
responsibilities and to comply with ICAO standard
signals relayed from the intercepting aircraft.
Specifically, aviators are expected to contact air
traffic control without delay (if able) on the local
operating frequency or on VHF/UHF guard.
Noncompliance may result in the use of force.

b. Fighter intercept phases (See FIG 5−6−1).

1. Approach Phase.
As standard procedure, intercepted aircraft are
approached from behind. Typically, interceptor
aircraft will be employed in pairs, however, it is not
uncommon for a single aircraft to perform the
intercept operation. Safe separation between inter-
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ceptors and intercepted aircraft is the responsibility of
the intercepting aircraft and will be maintained at all
times.

2. Identification Phase.
Interceptor aircraft will initiate a controlled closure
toward the aircraft of interest, holding at a distance no
closer than deemed necessary to establish positive
identification and to gather the necessary informa-
tion. The interceptor may also fly past the intercepted
aircraft while gathering data at a distance considered
safe based on aircraft performance characteristics.

3. Post Intercept Phase.
An interceptor may attempt to establish communica-
tions via standard ICAO signals. In time-critical
situations where the interceptor is seeking an
immediate response from the intercepted aircraft or if
the intercepted aircraft remains non-compliant to
instruction, the interceptor pilot may initiate a divert
maneuver. In this maneuver, the interceptor flies
across the intercepted aircraft’s flight path (minimum
500 feet separation and commencing from slightly
below the intercepted aircraft altitude) in the general
direction the intercepted aircraft is expected to turn.
The interceptor will rock its wings (daytime) or flash

external lights/select afterburners (night) while
crossing the intercepted aircraft’s flight path. The
interceptor will roll out in the direction the
intercepted aircraft is expected to turn before
returning to verify the aircraft of interest is
complying. The intercepted aircraft is expected to
execute an immediate turn to the direction of the
intercepting aircraft. If the aircraft of interest does not
comply, the interceptor may conduct a second
climbing turn across the intercepted aircraft’s flight
path (minimum 500 feet separation and commencing
from slightly below the intercepted aircraft altitude)
while expending flares as a warning signal to the
intercepted aircraft to comply immediately and to
turn in the direction indicated and to leave the area.
The interceptor is responsible to maintain safe
separation during these and all intercept maneuvers.
Flight safety is paramount.

NOTE−
1. NORAD interceptors will take every precaution to
preclude the possibility of the intercepted aircraft
experiencing jet wash/wake turbulence; however, there is
a potential that this condition could be encountered.

2. During Night/IMC, the intercept will be from below
flight path.

FIG 5−6−1

Intercept Procedures
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c. Helicopter Intercept phases (See FIG 5−6−2)

1. Approach Phase.
Aircraft intercepted by helicopter may be approached
from any direction, although the helicopter should
close for identification and signaling from behind.
Generally, the helicopter will approach off the left
side of the intercepted aircraft. Safe separation
between the helicopter and the unidentified aircraft
will be maintained at all times.

2. Identification Phase.
The helicopter will initiate a controlled closure
toward the aircraft of interest, holding at a distance no
closer than deemed necessary to establish positive
identification and gather the necessary information.
The intercepted pilot should expect the interceptor
helicopter to take a position off his left wing slightly
forward of abeam.

3. Post Intercept Phase.
Visual signaling devices may be used in an attempt to
communicate with the intercepted aircraft. Visual
signaling devices may include, but are not limited to,
LED scrolling signboards or blue flashing lights. If
compliance is not attained through the use of radios
or signaling devices, standard ICAO intercept signals
(Table 5-6-1) may be employed. In order to maintain
safe aircraft separation, it is incumbent upon the pilot
of the intercepted aircraft not to fall into a trail
position (directly behind the helicopter) if instructed
to follow the helicopter. This is because the helicopter
pilot may lose visual contact with the intercepted
aircraft.

NOTE−
Intercepted aircraft must not follow directly behind the
helicopter thereby allowing the helicopter pilot to maintain
visual contact with the intercepted aircraft and ensuring
safe separation is maintained.

FIG 5−6−2

Helicopter Intercept Procedures
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d. Summary of Intercepted Aircraft Actions. An
intercepted aircraft must, without delay:

1. Adhere to instructions relayed through the
use of visual devices, visual signals, and radio
communications from the intercepting aircraft.

2. Attempt to establish radio communications
with the intercepting aircraft or with the appropriate
air traffic control facility by making a general call on
guard frequencies (121.5 or 243.0 MHz), giving the
identity, position, and nature of the flight.

3. If transponder equipped, select Mode 3/A
Code 7700 unless otherwise instructed by air traffic
control.

NOTE−
If instruction received from any agency conflicts with that
given by the intercepting aircraft through visual or radio
communications, the intercepted aircraft must seek
immediate clarification.

4. The crew of the intercepted aircraft must
continue to comply with interceptor aircraft signals
and instructions until positively released.

5−6−3. Law Enforcement Operations by
Civil and Military Organizations

a. Special law enforcement operations.

1. Special law enforcement operations include
in-flight identification, surveillance, interdiction, and
pursuit activities performed in accordance with
official civil and/or military mission responsibilities.

2. To facilitate accomplishment of these special
missions, exemptions from specified sections of the
CFRs have been granted to designated departments
and agencies. However, it is each organization’s
responsibility to apprise ATC of their intent to operate
under an authorized exemption before initiating
actual operations.

3. Additionally, some departments and agencies
that perform special missions have been assigned
coded identifiers to permit them to apprise ATC of
ongoing mission activities and solicit special
air traffic assistance.
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5−6−4. Interception Signals

TBL 5−6−1 and TBL 5−6−2.

TBL 5−6−1

Intercepting Signals

INTERCEPTING SIGNALS
Signals initiated by intercepting aircraft and responses by intercepted aircraft

(as set forth in ICAO Annex 2-Appendix 1, 2.1)

Series INTERCEPTING Aircraft Signals Meaning INTERCEPTED Aircraft Responds Meaning

1 DAY−Rocking wings from a position
slightly above and ahead of, and normally
to the left of, the intercepted aircraft and,
after acknowledgement, a slow level turn,
normally to the left, on to the desired
heading.

NIGHT-Same and, in addition, flashing
navigational lights at irregular intervals.

NOTE 1−Meteorological conditions or
terrain may require the intercepting
aircraft to take up a position slightly above
and ahead of, and to the right of, the
intercepted aircraft and to make the
subsequent turn to the right.

NOTE 2−If the intercepted aircraft is not
able to keep pace with the intercepting
aircraft, the latter is expected to fly a series
of race−track patterns and to rock its wings
each time it passes the intercepted aircraft.

You have
been
intercepted.
Follow me.

AEROPLANES:
DAY−Rocking wings and following.

NIGHT−Same and, in addition, flashing
navigational lights at irregular intervals.

HELICOPTERS:
DAY or NIGHT−Rocking aircraft, flashing
navigational lights at irregular intervals and
following.

Understood,
will comply.

2 DAY or NIGHT−An abrupt break−away
maneuver from the intercepted aircraft
consisting of a climbing turn of 90 degrees
or more without crossing the line of flight
of the intercepted aircraft.

You may
proceed.

AEROPLANES:
DAY or NIGHT-Rocking wings.

HELICOPTERS:
DAY or NIGHT−Rocking aircraft.

Understood,
will comply.

3 DAY−Circling aerodrome, lowering land-
ing gear and overflying runway in direction
of landing or, if the intercepted aircraft is a
helicopter, overflying the helicopter land-
ing area.

NIGHT−Same and, in addition, showing
steady landing lights.

Land at this
aerodrome.

AEROPLANES:
DAY−Lowering landing gear, following
the intercepting aircraft and, if after
overflying the runway landing is consid-
ered safe, proceeding to land.

NIGHT−Same and, in addition, showing
steady landing lights (if carried).

HELICOPTERS:
DAY or NIGHT-Following the intercepting
aircraft and proceeding to land, showing a
steady landing light (if carried).

Understood,
will comply.
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TBL 5−6−2

Intercepting Signals

INTERCEPTING SIGNALS
Signals and Responses During Aircraft Intercept

Signals initiated by intercepted aircraft and responses by intercepting aircraft
(as set forth in ICAO Annex 2-Appendix 1, 2.2)

Series INTERCEPTED Aircraft Signals Meaning INTERCEPTING Aircraft Responds Meaning

4 DAY or NIGHT−Raising landing gear (if
fitted) and flashing landing lights while
passing over runway in use or helicopter
landing area at a height exceeding 300m
(1,000 ft) but not exceeding 600m
(2,000 ft) (in the case of a helicopter, at a
height exceeding 50m (170 ft) but not
exceeding 100m (330 ft) above the
aerodrome level, and continuing to circle
runway in use or helicopter landing area. If
unable to flash landing lights, flash any
other lights available.

Aerodrome
you have
designated is
inadequate.

DAY or NIGHT−If it is desired that the
intercepted aircraft follow the intercepting
aircraft to an alternate aerodrome, the
intercepting aircraft raises its landing gear
(if fitted) and uses the Series 1 signals
prescribed for intercepting aircraft.

If it is decided to release the intercepted
aircraft, the intercepting aircraft uses the
Series 2 signals prescribed for intercepting
aircraft.

Understood,
follow me.

Understood,
you may
proceed.

5 DAY or NIGHT−Regular switching on and
off of all available lights but in such a
manner as to be distinct from flashing
lights.

Cannot
comply.

DAY or NIGHT-Use Series 2 signals
prescribed for intercepting aircraft.

Understood.

6 DAY or NIGHT−Irregular flashing of all
available lights.

In distress. DAY or NIGHT-Use Series 2 signals
prescribed for intercepting aircraft.

Understood.
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5−6−5. ADIZ Boundaries and Designated Mountainous Areas (See FIG 5−6−3.)

FIG 5−6−3

Air Defense Identification Zone Boundaries
Designated Mountainous Areas
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5−6−9National Security and Interception Procedures

5−6−6. Visual Warning System (VWS)

The VWS signal consists of highly-focused red and
green colored laser lights designed to illuminate in an
alternating red and green signal pattern. These lasers
may be directed at specific aircraft suspected of
making unauthorized entry into the Washington, DC
Special Flight Rules Area (DC SFRA) proceeding on
a heading or flight path that may be interpreted as a
threat or that operate contrary to the operating rules
for the DC SFRA. The beam is neither hazardous to
the eyes of pilots/aircrew or passengers, regardless of
altitude or distance from the source nor will the beam
affect aircraft systems.

a. If you are communicating with ATC, and this
signal is directed at your aircraft, you are required to
contact ATC and advise that you are being
illuminated by a visual warning system.

b. If this signal is directed at you, and you are not
communicating with ATC, you are advised to turn to
the most direct heading away from the center of the
DC SFRA as soon as possible. Immediately contact

ATC on an appropriate frequency, VHF Guard 121.5
or UHF Guard 243.0, and provide your aircraft
identification, position, and nature of the flight.
Failure to follow these procedures may result in
interception by military aircraft. Further noncompli-
ance with interceptor aircraft or ATC may result in the
use of force.

c. Pilots planning to operate aircraft in or near the
DC SFRA are to familiarize themselves with aircraft
intercept procedures. This information applies to all
aircraft operating within the DC SFRA including
DOD, Law Enforcement, and aircraft engaged in
aeromedical operations and does not change
procedures established for reporting unauthorized
laser illumination as published in FAA Advisory
Circulars and Notices.
REFERENCE−
CFR 91.161

d. More details including a video demonstration of
the VWS are available from the following FAA web
site: www.faasafety.gov/VisualWarningSystem/
VisualWarning.htm.
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Chapter 8. Medical Facts for Pilots

Section 1. Fitness for Flight

8−1−1. Fitness For Flight

a. Medical Certification.

1. All pilots except those flying gliders and free
air balloons must possess valid medical certificates in
order to exercise the privileges of their airman
certificates. The periodic medical examinations
required for medical certification are conducted by
designated Aviation Medical Examiners, who are
physicians with a special interest in aviation safety
and training in aviation medicine.

2. The standards for medical certification are
contained in 14 CFR Part 67. Pilots who have a
history of certain medical conditions described in
these standards are mandatorily disqualified from
flying. These medical conditions include a
personality disorder manifested by overt acts, a
psychosis, alcoholism, drug dependence, epilepsy,
an unexplained disturbance of consciousness,
myocardial infarction, angina pectoris and diabetes
requiring medication for its control. Other medical
conditions may be temporarily disqualifying, such as
acute infections, anemia, and peptic ulcer. Pilots who
do not meet medical standards may still be qualified
under special issuance provisions or the exemption
process. This may require that either additional
medical information be provided or practical flight
tests be conducted.

3. Student pilots should visit an Aviation
Medical Examiner as soon as possible in their flight
training in order to avoid unnecessary training
expenses should they not meet the medical standards.
For the same reason, the student pilot who plans to
enter commercial aviation should apply for the
highest class of medical certificate that might be
necessary in the pilot’s career.

CAUTION−
The CFRs prohibit a pilot who possesses a current
medical certificate from performing crewmember duties
while the pilot has a known medical condition or increase
of a known medical condition that would make the pilot
unable to meet the standards for the medical certificate.

b. Illness.

1. Even a minor illness suffered in day-to-day
living can seriously degrade performance of many
piloting tasks vital to safe flight. Illness can produce
fever and distracting symptoms that can impair
judgment, memory, alertness, and the ability to make
calculations. Although symptoms from an illness
may be under adequate control with a medication, the
medication itself may decrease pilot performance.

2. The safest rule is not to fly while suffering
from any illness. If this rule is considered too
stringent for a particular illness, the pilot should
contact an Aviation Medical Examiner for advice.

c. Medication.

1. Pilot performance can be seriously degraded
by both prescribed and over-the-counter medications,
as well as by the medical conditions for which they
are taken. Many medications, such as tranquilizers,
sedatives, strong pain relievers, and cough-suppres-
sant preparations, have primary effects that may
impair judgment, memory, alertness, coordination,
vision, and the ability to make calculations. Others,
such as antihistamines, blood pressure drugs, muscle
relaxants, and agents to control diarrhea and motion
sickness, have side effects that may impair the same
critical functions. Any medication that depresses the
nervous system, such as a sedative, tranquilizer or
antihistamine, can make a pilot much more
susceptible to hypoxia.

2. The CFRs prohibit pilots from performing
crewmember duties while using any medication that
affects the faculties in any way contrary to safety. The
safest rule is not to fly as a crewmember while taking
any medication, unless approved to do so by the FAA.

d. Alcohol.

1. Extensive research has provided a number of
facts about the hazards of alcohol consumption and
flying. As little as one ounce of liquor, one bottle of
beer or four ounces of wine can impair flying skills,
with the alcohol consumed in these drinks being
detectable in the breath and blood for at least 3 hours.
Even after the body completely destroys a moderate
amount of alcohol, a pilot can still be severely
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impaired for many hours by hangover. There is
simply no way of increasing the destruction of
alcohol or alleviating a hangover. Alcohol also
renders a pilot much more susceptible to disorienta-
tion and hypoxia.

2. A consistently high alcohol related fatal
aircraft accident rate serves to emphasize that alcohol
and flying are a potentially lethal combination. The
CFRs prohibit pilots from performing crewmember
duties within 8 hours after drinking any alcoholic
beverage or while under the influence of alcohol.
However, due to the slow destruction of alcohol, a
pilot may still be under influence 8 hours after
drinking a moderate amount of alcohol. Therefore, an
excellent rule is to allow at least 12 to 24 hours
between “bottle and throttle,” depending on the
amount of alcoholic beverage consumed.

e. Fatigue.

1. Fatigue continues to be one of the most
treacherous hazards to flight safety, as it may not be
apparent to a pilot until serious errors are made.
Fatigue is best described as either acute (short-term)
or chronic (long-term).

2. A normal occurrence of everyday living,
acute fatigue is the tiredness felt after long periods of
physical and mental strain, including strenuous
muscular effort, immobility, heavy mental workload,
strong emotional pressure, monotony, and lack of
sleep. Consequently, coordination and alertness, so
vital to safe pilot performance, can be reduced. Acute
fatigue is prevented by adequate rest and sleep, as
well as by regular exercise and proper nutrition.

3. Chronic fatigue occurs when there is not
enough time for full recovery between episodes of
acute fatigue. Performance continues to fall off, and
judgment becomes impaired so that unwarranted
risks may be taken. Recovery from chronic fatigue
requires a prolonged period of rest.

4. OBSTRUCTIVE SLEEP APNEA (OSA).
OSA is now recognized as an important preventable
factor identified in transportation accidents. OSA
interrupts the normal restorative sleep necessary for
normal functioning and is associated with chronic
illnesses such as hypertension, heart attack, stroke,
obesity, and diabetes. Symptoms include snoring,
excessive daytime sleepiness, intermittent prolonged
breathing pauses while sleeping, memory impair-

ment and lack of concentration. There are many
available treatments which can reverse the day time
symptoms and reduce the chance of an accident. OSA
can be easily treated. Most treatments are acceptable
for medical certification upon demonstrating effect-
ive treatment. If you have any symptoms described
above, or neck size over 17 inches in men or 16 inches
in women, or a body mass index greater than 30 you
should be evaluated for sleep apnea by a sleep
medicine specialist.
(http://www.cdc.gov/healthyweight/assessing/
bmi/adult_bmi/english_bmi_calculator/bmi_calc
ulator.html) With treatment you can avoid or delay
the onset of these chronic illnesses and prolong a
quality life.

f. Stress.

1. Stress from the pressures of everyday living
can impair pilot performance, often in very subtle
ways. Difficulties, particularly at work, can occupy
thought processes enough to markedly decrease
alertness. Distraction can so interfere with judgment
that unwarranted risks are taken, such as flying into
deteriorating weather conditions to keep on schedule.
Stress and fatigue (see above) can be an extremely
hazardous combination.

2. Most pilots do not leave stress “on the
ground.” Therefore, when more than usual difficul-
ties are being experienced, a pilot should consider
delaying flight until these difficulties are satisfac-
torily resolved.

g. Emotion.

Certain emotionally upsetting events, including a
serious argument, death of a family member,
separation or divorce, loss of job, and financial
catastrophe, can render a pilot unable to fly an aircraft
safely. The emotions of anger, depression, and
anxiety from such events not only decrease alertness
but also may lead to taking risks that border on
self-destruction. Any pilot who experiences an
emotionally upsetting event should not fly until
satisfactorily recovered from it.

h. Personal Checklist. Aircraft accident statis-
tics show that pilots should be conducting preflight
checklists on themselves as well as their aircraft for
pilot impairment contributes to many more accidents
than failures of aircraft systems. A personal checklist,
which includes all of the categories of pilot
impairment as discussed in this section, that can be
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easily committed to memory is being distributed by
the FAA in the form of a wallet-sized card.

i. PERSONAL CHECKLIST. I’m physically
and mentally safe to fly; not being impaired by:

Illness

Medication

Stress

Alcohol

Fatigue

Emotion

8−1−2. Effects of Altitude

a. Hypoxia.

1. Hypoxia is a state of oxygen deficiency in the
body sufficient to impair functions of the brain and
other organs. Hypoxia from exposure to altitude is
due only to the reduced barometric pressures
encountered at altitude, for the concentration of
oxygen in the atmosphere remains about 21 percent
from the ground out to space.

2. Although a deterioration in night vision
occurs at a cabin pressure altitude as low as
5,000 feet, other significant effects of altitude
hypoxia usually do not occur in the normal healthy
pilot below 12,000 feet. From 12,000 to 15,000 feet
of altitude, judgment, memory, alertness, coordina-
tion and ability to make calculations are impaired,
and headache, drowsiness, dizziness and either a
sense of well-being (euphoria) or belligerence occur.
The effects appear following increasingly shorter
periods of exposure to increasing altitude. In fact,
pilot performance can seriously deteriorate within
15 minutes at 15,000 feet.

3. At cabin pressure altitudes above 15,000 feet,
the periphery of the visual field grays out to a point
where only central vision remains (tunnel vision). A
blue coloration (cyanosis) of the fingernails and lips
develops. The ability to take corrective and protective
action is lost in 20 to 30 minutes at 18,000 feet and

5 to 12 minutes at 20,000 feet, followed soon
thereafter by unconsciousness.

4. The altitude at which significant effects of
hypoxia occur can be lowered by a number of factors.
Carbon monoxide inhaled in smoking or from
exhaust fumes, lowered hemoglobin (anemia), and
certain medications can reduce the oxygen-carrying
capacity of the blood to the degree that the amount of
oxygen provided to body tissues will already be
equivalent to the oxygen provided to the tissues when
exposed to a cabin pressure altitude of several
thousand feet. Small amounts of alcohol and low
doses of certain drugs, such as antihistamines,
tranquilizers, sedatives and analgesics can, through
their depressant action, render the brain much more
susceptible to hypoxia. Extreme heat and cold, fever,
and anxiety increase the body’s demand for oxygen,
and hence its susceptibility to hypoxia.

5. The effects of hypoxia are usually quite
difficult to recognize, especially when they occur
gradually. Since symptoms of hypoxia do not vary in
an individual, the ability to recognize hypoxia can be
greatly improved by experiencing and witnessing the
effects of hypoxia during an altitude chamber
“flight.” The FAA provides this opportunity through
aviation physiology training, which is conducted at
the FAA Civil Aeromedical Institute and at many
military facilities across the U.S. To attend the
Physiological Training Program at the Civil
Aeromedical Institute, Mike Monroney Aeronautical
Center, Oklahoma City, OK, contact by telephone
(405) 954−6212, or by writing Aerospace Medical
Education Division, AAM−400, CAMI, Mike
Monroney Aeronautical Center, P.O. Box 25082,
Oklahoma City, OK 73125.
NOTE−
To attend the physiological training program at one of the
military installations having the training capability, an
application form and a fee must be submitted. Full
particulars about location, fees, scheduling procedures,
course content, individual requirements, etc., are con-
tained in the Physiological Training Application, Form
Number AC 3150−7, which is obtained by contacting the
accident prevention specialist or the office forms manager
in the nearest FAA office.

6. Hypoxia is prevented by heeding factors that
reduce tolerance to altitude, by enriching the inspired
air with oxygen from an appropriate oxygen system,
and by maintaining a comfortable, safe cabin
pressure altitude. For optimum protection, pilots are
encouraged to use supplemental oxygen above
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10,000 feet during the day, and above 5,000 feet at
night. The CFRs require that at the minimum, flight
crew be provided with and use supplemental oxygen
after 30 minutes of exposure to cabin pressure
altitudes between 12,500 and 14,000 feet and
immediately on exposure to cabin pressure altitudes
above 14,000 feet. Every occupant of the aircraft
must be provided with supplemental oxygen at cabin
pressure altitudes above 15,000 feet.

b. Ear Block.

1. As the aircraft cabin pressure decreases
during ascent, the expanding air in the middle ear
pushes the eustachian tube open, and by escaping
down it to the nasal passages, equalizes in pressure
with the cabin pressure. But during descent, the pilot
must periodically open the eustachian tube to
equalize pressure. This can be accomplished by
swallowing, yawning, tensing muscles in the throat,
or if these do not work, by a combination of closing
the mouth, pinching the nose closed, and attempting
to blow through the nostrils (Valsalva maneuver).

2. Either an upper respiratory infection, such as
a cold or sore throat, or a nasal allergic condition can
produce enough congestion around the eustachian
tube to make equalization difficult. Consequently, the
difference in pressure between the middle ear and
aircraft cabin can build up to a level that will hold the
eustachian tube closed, making equalization difficult
if not impossible. The problem is commonly referred
to as an “ear block.”

3. An ear block produces severe ear pain and
loss of hearing that can last from several hours to
several days. Rupture of the ear drum can occur in
flight or after landing. Fluid can accumulate in the
middle ear and become infected.

4. An ear block is prevented by not flying with
an upper respiratory infection or nasal allergic
condition. Adequate protection is usually not
provided by decongestant sprays or drops to reduce
congestion around the eustachian tubes. Oral
decongestants have side effects that can significantly
impair pilot performance.

5. If an ear block does not clear shortly after
landing, a physician should be consulted.

c. Sinus Block.

1. During ascent and descent, air pressure in the
sinuses equalizes with the aircraft cabin pressure
through small openings that connect the sinuses to the
nasal passages. Either an upper respiratory infection,
such as a cold or sinusitis, or a nasal allergic condition
can produce enough congestion around an opening to
slow equalization, and as the difference in pressure
between the sinus and cabin mounts, eventually plug
the opening. This “sinus block” occurs most
frequently during descent.

2. A sinus block can occur in the frontal sinuses,
located above each eyebrow, or in the maxillary
sinuses, located in each upper cheek. It will usually
produce excruciating pain over the sinus area. A
maxillary sinus block can also make the upper teeth
ache. Bloody mucus may discharge from the nasal
passages.

3. A sinus block is prevented by not flying with
an upper respiratory infection or nasal allergic
condition. Adequate protection is usually not
provided by decongestant sprays or drops to reduce
congestion around the sinus openings. Oral decon-
gestants have side effects that can impair pilot
performance.

4. If a sinus block does not clear shortly after
landing, a physician should be consulted.

d. Decompression Sickness After Scuba
Diving.

1. A pilot or passenger who intends to fly after
scuba diving should allow the body sufficient time to
rid itself of excess nitrogen absorbed during diving.
If not, decompression sickness due to evolved gas can
occur during exposure to low altitude and create a
serious inflight emergency.

2. The recommended waiting time before going
to flight altitudes of up to 8,000 feet is at least
12 hours after diving which has not required
controlled ascent (nondecompression stop diving),
and at least 24 hours after diving which has required
controlled ascent (decompression stop diving). The
waiting time before going to flight altitudes above
8,000 feet should be at least 24 hours after any
SCUBA dive. These recommended altitudes are
actual flight altitudes above mean sea level (AMSL)
and not pressurized cabin altitudes. This takes into
consideration the risk of decompression of the
aircraft during flight.
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8−1−3. Hyperventilation in Flight

a. Hyperventilation, or an abnormal increase in
the volume of air breathed in and out of the lungs, can
occur subconsciously when a stressful situation is
encountered in flight. As hyperventilation “blows
off” excessive carbon dioxide from the body, a pilot
can experience symptoms of lightheadedness,
suffocation, drowsiness, tingling in the extremities,
and coolness and react to them with even greater
hyperventilation. Incapacitation can eventually result
from incoordination, disorientation, and painful
muscle spasms. Finally, unconsciousness can occur.

b. The symptoms of hyperventilation subside
within a few minutes after the rate and depth of
breathing are consciously brought back under
control. The buildup of carbon dioxide in the body
can be hastened by controlled breathing in and out of
a paper bag held over the nose and mouth.

c. Early symptoms of hyperventilation and
hypoxia are similar. Moreover, hyperventilation and
hypoxia can occur at the same time. Therefore, if a
pilot is using an oxygen system when symptoms are
experienced, the oxygen regulator should immediate-
ly be set to deliver 100 percent oxygen, and then the
system checked to assure that it has been functioning
effectively before giving attention to rate and depth of
breathing.

8−1−4. Carbon Monoxide Poisoning in
Flight

a. Carbon monoxide is a colorless, odorless, and
tasteless gas contained in exhaust fumes. When
breathed even in minute quantities over a period of
time, it can significantly reduce the ability of the
blood to carry oxygen. Consequently, effects of
hypoxia occur.

b. Most heaters in light aircraft work by air
flowing over the manifold. Use of these heaters while
exhaust fumes are escaping through manifold cracks
and seals is responsible every year for several
nonfatal and fatal aircraft accidents from carbon
monoxide poisoning.

c. A pilot who detects the odor of exhaust or
experiences symptoms of headache, drowsiness, or
dizziness while using the heater should suspect
carbon monoxide poisoning, and immediately shut
off the heater and open air vents. If symptoms are

severe or continue after landing, medical treatment
should be sought.

8−1−5. Illusions in Flight

a. Introduction. Many different illusions can be
experienced in flight. Some can lead to spatial
disorientation. Others can lead to landing errors.
Illusions rank among the most common factors cited
as contributing to fatal aircraft accidents.

b. Illusions Leading to Spatial Disorientation.

1. Various complex motions and forces and
certain visual scenes encountered in flight can create
illusions of motion and position. Spatial disorienta-
tion from these illusions can be prevented only by
visual reference to reliable, fixed points on the ground
or to flight instruments.

2. The leans. An abrupt correction of a banked
attitude, which has been entered too slowly to
stimulate the motion sensing system in the inner ear,
can create the illusion of banking in the opposite
direction. The disoriented pilot will roll the aircraft
back into its original dangerous attitude, or if level
flight is maintained, will feel compelled to lean in the
perceived vertical plane until this illusion subsides.

(a) Coriolis illusion. An abrupt head move-
ment in a prolonged constant-rate turn that has ceased
stimulating the motion sensing system can create the
illusion of rotation or movement in an entirely
different axis. The disoriented pilot will maneuver the
aircraft into a dangerous attitude in an attempt to stop
rotation. This most overwhelming of all illusions in
flight may be prevented by not making sudden,
extreme head movements, particularly while making
prolonged constant-rate turns under IFR conditions.

(b) Graveyard spin. A proper recovery
from a spin that has ceased stimulating the motion
sensing system can create the illusion of spinning in
the opposite direction. The disoriented pilot will
return the aircraft to its original spin.

(c) Graveyard spiral. An observed loss of
altitude during a coordinated constant-rate turn that
has ceased stimulating the motion sensing system can
create the illusion of being in a descent with the wings
level. The disoriented pilot will pull back on the
controls, tightening the spiral and increasing the loss
of altitude.

(d) Somatogravic illusion. A rapid accel-
eration during takeoff can create the illusion of being

8/25/11 AIM



AIM 2/11/10

8−1−6 Fitness for Flight

in a nose up attitude. The disoriented pilot will push
the aircraft into a nose low, or dive attitude. A rapid
deceleration by a quick reduction of the throttles can
have the opposite effect, with the disoriented pilot
pulling the aircraft into a nose up, or stall attitude.

(e) Inversion illusion. An abrupt change
from climb to straight and level flight can create the
illusion of tumbling backwards. The disoriented pilot
will push the aircraft abruptly into a nose low attitude,
possibly intensifying this illusion.

(f) Elevator illusion. An abrupt upward
vertical acceleration, usually by an updraft, can create
the illusion of being in a climb. The disoriented pilot
will push the aircraft into a nose low attitude. An
abrupt downward vertical acceleration, usually by a
downdraft, has the opposite effect, with the
disoriented pilot pulling the aircraft into a nose up
attitude.

(g) False horizon. Sloping cloud forma-
tions, an obscured horizon, a dark scene spread with
ground lights and stars, and certain geometric
patterns of ground light can create illusions of not
being aligned correctly with the actual horizon. The
disoriented pilot will place the aircraft in a dangerous
attitude.

(h) Autokinesis. In the dark, a static light
will appear to move about when stared at for many
seconds. The disoriented pilot will lose control of the
aircraft in attempting to align it with the light.

3. Illusions Leading to Landing Errors.

(a) Various surface features and atmospheric
conditions encountered in landing can create illusions
of incorrect height above and distance from the
runway threshold. Landing errors from these
illusions can be prevented by anticipating them
during approaches, aerial visual inspection of
unfamiliar airports before landing, using electronic
glide slope or VASI systems when available, and
maintaining optimum proficiency in landing
procedures.

(b) Runway width illusion. A narrower-
than-usual runway can create the illusion that the
aircraft is at a higher altitude than it actually is. The
pilot who does not recognize this illusion will fly a
lower approach, with the risk of striking objects along
the approach path or landing short. A wider-than-
usual runway can have the opposite effect, with the

risk of leveling out high and landing hard or
overshooting the runway.

(c) Runway and terrain slopes illusion. An
upsloping runway, upsloping terrain, or both, can
create the illusion that the aircraft is at a higher
altitude than it actually is. The pilot who does not
recognize this illusion will fly a lower approach. A
downsloping runway, downsloping approach terrain,
or both, can have the opposite effect.

(d) Featureless terrain illusion. An
absence of ground features, as when landing over
water, darkened areas, and terrain made featureless
by snow, can create the illusion that the aircraft is at
a higher altitude than it actually is. The pilot who does
not recognize this illusion will fly a lower approach.

(e) Atmospheric illusions. Rain on the
windscreen can create the illusion of greater height,
and atmospheric haze the illusion of being at a greater
distance from the runway. The pilot who does not
recognize these illusions will fly a lower approach.
Penetration of fog can create the illusion of pitching
up. The pilot who does not recognize this illusion will
steepen the approach, often quite abruptly.

(f) Ground lighting illusions. Lights along
a straight path, such as a road, and even lights on
moving trains can be mistaken for runway and
approach lights. Bright runway and approach lighting
systems, especially where few lights illuminate the
surrounding terrain, may create the illusion of less
distance to the runway. The pilot who does not
recognize this illusion will fly a higher approach.
Conversely, the pilot overflying terrain which has few
lights to provide height cues may make a lower than
normal approach.

8−1−6. Vision in Flight

a. Introduction. Of the body senses, vision is the
most important for safe flight. Major factors that
determine how effectively vision can be used are the
level of illumination and the technique of scanning
the sky for other aircraft.

b. Vision Under Dim and Bright Illumination.

1. Under conditions of dim illumination, small
print and colors on aeronautical charts and aircraft
instruments become unreadable unless adequate
cockpit lighting is available. Moreover, another
aircraft must be much closer to be seen unless its
navigation lights are on.
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2. In darkness, vision becomes more sensitive to
light, a process called dark adaptation. Although
exposure to total darkness for at least 30 minutes is
required for complete dark adaptation, a pilot can
achieve a moderate degree of dark adaptation within
20 minutes under dim red cockpit lighting. Since red
light severely distorts colors, especially on aeronauti-
cal charts, and can cause serious difficulty in focusing
the eyes on objects inside the aircraft, its use is
advisable only where optimum outside night vision
capability is necessary. Even so, white cockpit
lighting must be available when needed for map and
instrument reading, especially under IFR conditions.
Dark adaptation is impaired by exposure to cabin
pressure altitudes above 5,000 feet, carbon monoxide
inhaled in smoking and from exhaust fumes,
deficiency of Vitamin A in the diet, and by prolonged
exposure to bright sunlight. Since any degree of dark
adaptation is lost within a few seconds of viewing a
bright light, a pilot should close one eye when using
a light to preserve some degree of night vision.

3. Excessive illumination, especially from light
reflected off the canopy, surfaces inside the aircraft,
clouds, water, snow, and desert terrain, can produce
glare, with uncomfortable squinting, watering of the
eyes, and even temporary blindness. Sunglasses for
protection from glare should absorb at least
85 percent of visible light (15 percent transmittance)
and all colors equally (neutral transmittance), with
negligible image distortion from refractive and
prismatic errors.

c. Scanning for Other Aircraft.

1. Scanning the sky for other aircraft is a key
factor in collision avoidance. It should be used
continuously by the pilot and copilot (or right seat
passenger) to cover all areas of the sky visible from
the cockpit. Although pilots must meet specific visual
acuity requirements, the ability to read an eye chart
does not ensure that one will be able to efficiently spot
other aircraft. Pilots must develop an effective
scanning technique which maximizes one’s visual
capabilities. The probability of spotting a potential
collision threat obviously increases with the time
spent looking outside the cockpit. Thus, one must use
timesharing techniques to efficiently scan the
surrounding airspace while monitoring instruments
as well.

2. While the eyes can observe an approximate
200 degree arc of the horizon at one glance, only a
very small center area called the fovea, in the rear of
the eye, has the ability to send clear, sharply focused
messages to the brain. All other visual information
that is not processed directly through the fovea will be
of less detail. An aircraft at a distance of 7 miles
which appears in sharp focus within the foveal center
of vision would have to be as close as 7/10 of a mile
in order to be recognized if it were outside of foveal
vision. Because the eyes can focus only on this
narrow viewing area, effective scanning is accom-
plished 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 10 degrees, and each area should be observed
for at least 1 second to enable detection. Although
horizontal back-and-forth eye movements seem
preferred by most pilots, each pilot should develop a
scanning pattern that is most comfortable and then
adhere to it to assure optimum scanning.

3. Studies show that the time a pilot spends on
visual tasks inside the cabin should represent no more
that 1/4 to 1/3 of the scan time outside, or no more than
4 to 5 seconds on the instrument panel for every
16 seconds outside. Since the brain is already trained
to process sight information that is presented from
left to right, one may find it easier to start scanning
over the left shoulder and proceed across the
windshield to the right.

4. Pilots should realize that their eyes may
require several seconds to refocus when switching
views between items in the cockpit and distant
objects. The eyes will also tire more quickly when
forced to adjust to distances immediately after
close-up focus, as required for scanning the
instrument panel. Eye fatigue can be reduced by
looking from the instrument panel to the left wing
past the wing tip to the center of the first scan quadrant
when beginning the exterior scan. After having
scanned from left to right, allow the eyes to return to
the cabin along the right wing from its tip inward.
Once back inside, one should automatically com-
mence the panel scan.

5. Effective scanning also helps avoid “empty-
field myopia.” This condition usually occurs when
flying above the clouds or in a haze layer that
provides nothing specific to focus on outside the
aircraft. This causes the eyes to relax and seek a
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comfortable focal distance which may range from
10 to 30 feet. For the pilot, this means looking
without seeing, which is dangerous.

8−1−7. Aerobatic Flight

a. Pilots planning to engage in aerobatics should
be aware of the physiological stresses associated with
accelerative forces during aerobatic maneuvers.
Many prospective aerobatic trainees enthusiastically
enter aerobatic instruction but find their first
experiences with G forces to be unanticipated and
very uncomfortable. To minimize or avoid potential
adverse effects, the aerobatic instructor and trainee
must have a basic understanding of the physiology of
G force adaptation.

b. Forces experienced with a rapid push-over
maneuver result in the blood and body organs being
displaced toward the head. Depending on forces
involved and individual tolerance, a pilot may
experience discomfort, headache, “red-out,” and
even unconsciousness.

c. Forces experienced with a rapid pull-up
maneuver result in the blood and body organ
displacement toward the lower part of the body away
from the head. Since the brain requires continuous
blood circulation for an adequate oxygen supply,
there is a physiologic limit to the time the pilot can
tolerate higher forces before losing consciousness.
As the blood circulation to the brain decreases as a
result of forces involved, a pilot will experience
“narrowing” of visual fields, “gray-out,” “black-
out,” and unconsciousness. Even a brief loss of
consciousness in a maneuver can lead to improper
control movement causing structural failure of the
aircraft or collision with another object or terrain.

d. In steep turns, the centrifugal forces tend to
push the pilot into the seat, thereby resulting in blood
and body organ displacement toward the lower part of
the body as in the case of rapid pull-up maneuvers and
with the same physiologic effects and symptoms.

e. Physiologically, humans progressively adapt to
imposed strains and stress, and with practice, any
maneuver will have decreasing effect. Tolerance to
G forces is dependent on human physiology and the
individual pilot. These factors include the skeletal
anatomy, the cardiovascular architecture, the nervous
system, the quality of the blood, the general physical
state, and experience and recency of exposure. The

pilot should consult an Aviation Medical Examiner
prior to aerobatic training and be aware that poor
physical condition can reduce tolerance to accelera-
tive forces.

f. The above information provides pilots with a
brief summary of the physiologic effects of G forces.
It does not address methods of “counteracting” these
effects. There are numerous references on the subject
of G forces during aerobatics available to pilots.
Among these are “G Effects on the Pilot During
Aerobatics,” FAA−AM−72−28, and “G Incapacita-
tion in Aerobatic Pilots: A Flight Hazard”
FAA−AM−82−13. These are available from the
National Technical Information Service, Springfield,
Virginia 22161.
REFERENCE−
FAA AC 91−61, A Hazard in Aerobatics: Effects of G−forces on Pilots.

8−1−8. Judgment Aspects of Collision
Avoidance

a. Introduction. The most important aspects of
vision and the techniques to scan for other aircraft are
described in paragraph 8−1−6, Vision in Flight. Pilots
should also be familiar with the following informa-
tion to reduce the possibility of mid-air collisions.

b. Determining Relative Altitude. Use the
horizon as a reference point. If the other aircraft is
above the horizon, it is probably on a higher flight
path. If the aircraft appears to be below the horizon,
it is probably flying at a lower altitude.

c. Taking Appropriate Action. Pilots should be
familiar with rules on right-of-way, so if an aircraft is
on an obvious collision course, one can take
immediate evasive action, preferably in compliance
with applicable Federal Aviation Regulations.

d. Consider Multiple Threats. The decision to
climb, descend, or turn is a matter of personal
judgment, but one should anticipate that the other
pilot may also be making a quick maneuver. Watch
the other aircraft during the maneuver and begin your
scanning again immediately since there may be other
aircraft in the area.

e. Collision Course Targets. Any aircraft that
appears to have no relative motion and stays in one
scan quadrant is likely to be on a collision course.
Also, if a target shows no lateral or vertical motion,
but increases in size, take evasive action.

f. Recognize High Hazard Areas.
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1. Airways, especially near VORs, and Class B,
Class C, Class D, and Class E surface areas are places
where aircraft tend to cluster.

2. Remember, most collisions occur during days
when the weather is good. Being in a “radar
environment” still requires vigilance to avoid
collisions.

g. Cockpit Management. Studying maps,
checklists, and manuals before flight, with other
proper preflight planning; e.g., noting necessary
radio frequencies and organizing cockpit materials,
can reduce the amount of time required to look at
these items during flight, permitting more scan time.

h. Windshield Conditions. Dirty or bug-
smeared windshields can greatly reduce the ability of
pilots to see other aircraft. Keep a clean windshield.

i. Visibility Conditions. Smoke, haze, dust, rain,
and flying towards the sun can also greatly reduce the
ability to detect targets.

j. Visual Obstructions in the Cockpit.

1. Pilots need to move their heads to see around
blind spots caused by fixed aircraft structures, such as
door posts, wings, etc. It will be necessary at times to
maneuver the aircraft; e.g., lift a wing, to facilitate
seeing.

2. Pilots must insure curtains and other cockpit
objects; e.g., maps on glare shield, are removed and
stowed during flight.

k. Lights On.

1. Day or night, use of exterior lights can greatly
increase the conspicuity of any aircraft.

2. Keep interior lights low at night.

l. ATC Support. ATC facilities often provide
radar traffic advisories on a workload-permitting
basis. Flight through Class C and Class D airspace
requires communication with ATC. Use this support
whenever possible or when required.
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Chapter 9. Aeronautical Charts and 
Related Publications

Section 1. Types of Charts Available

9−1−1. General

Civil aeronautical charts for the U.S. and its
territories, and possessions are produced by Aero-
nautical Navigation Products (AeroNav),
http://www.faa.gov/air_traffic/flight_info/
aeronav which is part of FAA’s Air Traffic
Organization, Mission Support Services.

9−1−2. Obtaining Aeronautical Charts

a. Most charts and publications described in this
Chapter can be obtained by subscription or one−time
sales from:

Aeronautical Navigation Products (AeroNav)
Logistics Group, AJV−372
Federal Aviation Administration
10201 Good Luck Road
Glenn Dale, MD  20769−9700
Telephone:  1−800−638−8972 (Toll free within U.S.)
                     301−436−8301
                     301−436−6829 (FAX)
e−mail:  9−AMC−Chartsales@faa.gov

b. Public sales of charts and publications are also
available through a network of FAA chart agents
primarily located at or near major civil airports. A
listing of products, dates of latest editions and agents
is available at the AeroNav Web site:
http://www.faa.gov/air_traffic/flight_info/
aeronav.

9−1−3. Selected Charts and Products
Available

VFR Navigation Charts
IFR Navigation Charts
Planning Charts
Supplementary Charts and Publications
Digital Products

9−1−4. General Description of each Chart
Series

a. VFR Navigation Charts.

1. Sectional Aeronautical Charts. Sectional
Charts are designed for visual navigation of slow to
medium speed aircraft. The topographic information
consists of contour lines, shaded relief, drainage
patterns, and an extensive selection of visual
checkpoints and landmarks used for flight under
VFR. Cultural features include cities and towns,
roads, railroads, and other distinct landmarks. The
aeronautical information includes visual and radio
aids to navigation, airports, controlled airspace,
special−use airspace, obstructions, and related data.
Scale 1 inch = 6.86nm/1:500,000. 60 x 20 inches
folded to 5 x 10 inches. Revised semiannually, except
most Alaskan charts are revised annually. 
(See FIG 9−1−1 and FIG 9−1−11.)

2. VFR Terminal Area Charts (TAC). TACs
depict the airspace designated as Class B airspace.
While similar to sectional charts, TACs have more
detail because the scale is larger. The TAC should be
used by pilots intending to operate to or from airfields
within or near Class B or Class C airspace. Areas with
TAC coverage are indicated by a • on the Sectional
Chart indexes. Scale 1 inch = 3.43nm/1:250,000.
Charts are revised semiannually, except Puerto
Rico−Virgin Islands revised annually.
(See FIG 9−1−1 and FIG 9−1−11.)

3. World Aeronautical Chart (WAC). WACs
cover land areas for navigation by moderate speed
aircraft operating at high altitudes. Included are city
tints, principal roads, railroads, distinctive land-
marks, drainage patterns, and relief. Aeronautical
information includes visual and radio aids to
navigation, airports, airways, special−use airspace,
and obstructions. Because of a smaller scale, WACs
do not show as much detail as sectional or TACs, and;
therefore, are not recommended for exclusive use by
pilots of low speed, low altitude aircraft. Scale
1 inch = 13.7nm/1:1,000,000. 60 x 20 inches folded
to 5 x 10 inches. WACs are revised annually, except
for a few in Alaska and the Caribbean, which are
revised biennially. 
(See FIG 9−1−12 and FIG 9−1−13.)
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FIG 9−1−1

Sectional and VFR Terminal Area Charts for the Conterminous U.S., 
Hawaii, Puerto Rico, and Virgin Islands

4. U.S. Gulf Coast VFR Aeronautical Chart.
The Gulf Coast Chart is designed primarily for
helicopter operation in the Gulf of Mexico area.
Information depicted includes offshore mineral
leasing areas and blocks, oil drilling platforms, and
high density helicopter activity areas. Scale 1 inch =
13.7nm/1:1,000,000. 55 x 27 inches folded to
5 x 10 inches. Revised annually.

5. Grand Canyon VFR Aeronautical Chart.
Covers the Grand Canyon National Park area and is
designed to promote aviation safety, flight free zones,
and facilitate VFR navigation in this popular area.
The chart contains aeronautical information for
general aviation VFR pilots on one side and
commercial VFR air tour operators on the other side.

6. Helicopter Route Charts. A three−color
chart series which shows current aeronautical
information useful to helicopter pilots navigating in
areas with high concentrations of helicopter activity.
Information depicted includes helicopter routes, four
classes of heliports with associated frequency and
lighting capabilities, NAVAIDs, and obstructions. In
addition, pictorial symbols, roads, and easily
identified geographical features are portrayed.
Helicopter charts have a longer life span than other

chart products and may be current for several years.
All new editions of these charts are printed on a
durable plastic material. Helicopter Route Charts are
updated as requested by the FAA. Scale 1 inch =
1.71nm/1:125,000. 34 x 30 inches folded to
5 x 10 inches.

b. IFR Navigation Charts.

1. IFR Enroute Low Altitude Charts
(Conterminous U.S. and Alaska). Enroute low
altitude charts provide aeronautical information for
navigation under IFR conditions below 18,000 feet
MSL. This four−color chart series includes airways;
limits of controlled airspace; VHF NAVAIDs with
frequency, identification, channel, geographic coor-
dinates; airports with terminal air/ground
communications; minimum en route and obstruction
clearance altitudes; airway distances; reporting
points; special use airspace; and military training
routes. Scales vary from 1 inch = 5nm to 1 inch =
20nm. 50 x 20 inches folded to 5 x 10 inches. Charts
revised every 56 days. Area charts show congested
terminal areas at a large scale. They are included with
subscriptions to any conterminous U.S. Set Low (Full
set, East or West sets).
(See FIG 9−1−2 and FIG 9−1−4.)
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3. U.S. Terminal Procedures Publication
(TPP). TPPs are published in 24 loose−leaf or
perfect bound volumes covering the conterminous
U.S., Puerto Rico and the Virgin Islands. A Change
Notice is published at the midpoint between revisions
in bound volume format and is available on the
internet for free download at the AeroNav web site.
(See FIG 9−1−9.) The TPPs include:

(a) Instrument Approach Procedure (IAP)
Charts. IAP charts portray the aeronautical data that
is required to execute instrument approaches to
airports. Each chart depicts the IAP, all related
navigation data, communications information, and an
airport sketch. Each procedure is designated for use
with a specific electronic navigational aid, such as
ILS, VOR, NDB, RNAV, etc.

(b) Instrument Departure Procedure (DP)
Charts. DP charts are designed to expedite
clearance delivery and to facilitate transition between
takeoff and en route operations. They furnish pilots’
departure routing clearance information in graphic
and textual form.

(c) Standard Terminal Arrival (STAR)
Charts. STAR charts are designed to expedite ATC
arrival procedures and to facilitate transition between
en route and instrument approach operations. They
depict preplanned IFR ATC arrival procedures in
graphic and textual form. Each STAR procedure is
presented as a separate chart and may serve either a
single airport or more than one airport in a given
geographic area.

(d) Airport Diagrams. Full page airport
diagrams are designed to assist in the movement of
ground traffic at locations with complex runway/taxi-
way configurations and provide information for
updating geodetic position navigational systems
aboard aircraft. Airport diagrams are available for
free download at the AeroNav website.

4. Alaska Terminal Procedures Publication.
This publication contains all terminal flight proce-
dures for civil and military aviation in Alaska.
Included are IAP charts, DP charts, STAR charts,
airport diagrams, radar minimums, and supplementa-
ry support data such as IFR alternate minimums,
take−off minimums, rate of descent tables, rate of
climb tables and inoperative components tables.
Volume is 5−3/8 x 8−1/4 inch top bound. Publication

revised every 56 days with provisions for a Terminal
Change Notice, as required.

c. Planning Charts.

1. U.S. IFR/VFR Low Altitude Planning
Chart. This chart is designed for prefight and
en route flight planning for IFR/VFR flights.
Depiction includes low altitude airways and mileage,
NAVAIDs, airports, special use airspace, cities, times
zones, major drainage, a directory of airports with
their airspace classification, and a mileage table
showing great circle distances between major
airports. Scale 1 inch = 47nm/1:3,400,000. Chart
revised annually, and is available either folded or
unfolded for wall mounting.  (See FIG 9−1−6.)

2. Gulf of Mexico and Caribbean Planning
Chart. This is a VFR planning chart on the reverse
side of the Puerto Rico − Virgin Islands VFR Terminal
Area Chart. Information shown includes mileage
between airports of entry, a selection of special use
airspace and a directory of airports with their
available services. Scale 1 inch = 85nm/1:6,192,178.
60 x 20 inches folded to 5 x 10 inches. Chart revised
annually.  (See FIG 9−1−6.)

FIG 9−1−6

Planning Charts

3. Charted VFR Flyway Planning Charts.
This chart is printed on the reverse side of selected
TAC charts. The coverage is the same as the
associated TAC. Flyway planning charts depict flight
paths and altitudes recommended for use to bypass
high traffic areas. Ground references are provided as
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a guide for visual orientation. Flyway planning charts
are designed for use in conjunction with TACs and
sectional charts and are not to be used for navigation.
Chart scale 1 inch = 3.43nm/1:250,000.

d. Supplementary Charts and Publications.

1. Airport/Facility Directory (A/FD). This
7−volume booklet series contains data on airports,
seaplane bases, heliports, NAVAIDs, communica-
tions data, weather data sources, airspace, special
notices, and operational procedures. Coverage
includes the conterminous U.S., Puerto Rico, and the
Virgin Islands. The A/FD shows data that cannot be
readily depicted in graphic form; e.g., airport hours of
operations, types of fuel available, runway widths,
lighting codes, etc. The A/FD also provides a means
for pilots to update visual charts between edition
dates (A/FD is published every 56 days while
sectional and Terminal Area Charts are generally
revised every six months). The VFR Chart Update
Bulletins are available for free download from the
AeroNav web site. Volumes are side−bound 5−3/8 x
8−1/4 inches.  (See FIG 9−1−10.)

2. Supplement Alaska. This is a civil/military
flight information publication issued by FAA every
56 days. It is a single volume booklet designed for use
with appropriate IFR or VFR charts. The Supplement
Alaska contains an A/FD, airport sketches, commu-
nications data, weather data sources, airspace, listing
of navigational facilities, and special notices and
procedures. Volume is side−bound 5−3/8 x
8−1/4 inches.

3. Chart Supplement Pacific. This supple-
ment is designed for use with appropriate VFR or IFR
enroute charts. Included in this one−volume booklet
are the A/FD, communications data, weather data
sources, airspace, navigational facilities, special
notices, and Pacific area procedures. IAP charts, DP
charts, STAR charts, airport diagrams, radar
minimums, and supporting data for the Hawaiian and

Pacific Islands are included. The manual is published
every 56 days. Volume is side−bound 5−3/8 x
8−1/4 inches.

4. North Pacific Route Charts. These charts
are designed for FAA controllers to monitor
transoceanic flights. They show established intercon-
tinental air routes, including reporting points with
geographic positions. Composite Chart: Scale
1 inch = 164nm/1:12,000,000. 48 x 41−1/2 inches.
Area Charts: Scale 1 inch = 95.9nm/1:7,000,000.
52 x 40−1/2 inches. All charts shipped unfolded.
Charts revised every 56 days. (See FIG 9−1−8.)

5. North Atlantic Route Chart. Designed for
FAA controllers to monitor transatlantic flights, this
5−color chart shows oceanic control areas, coastal
navigation aids, oceanic reporting points, and
NAVAID geographic coordinates. Full Size Chart:
Scale 1 inch = 113.1nm/1:8,250,000. Chart is shipped
flat only. Half Size Chart: Scale 1 inch =
150.8nm/1:11,000,000. Chart is 29−3/4 x
20−1/2 inches, shipped folded to 5 x 10 inches only.
Chart revised every 56 weeks.  (See FIG 9−1−7.)

FIG 9−1−7

North Atlantic Route Charts
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FIG 9−1−8

North Pacific Oceanic Route Charts

6. Airport Obstruction Charts (OC). The
OC is a 1:12,000 scale graphic depicting 14 CFR
Part 77, Objects Affecting Navigable Airspace,
surfaces, a representation of objects that penetrate
these surfaces, aircraft movement and apron areas,
navigational aids, prominent airport buildings, and a
selection of roads and other planimetric detail in the
airport vicinity. Also included are tabulations of
runway and other operational data.

7. FAA Aeronautical Chart User’s Guide.
A booklet designed to be used as a teaching aid and
reference document. It describes the substantial
amount of information provided on FAA’s aeronauti-
cal charts and publications. It includes explanations
and illustrations of chart terms and symbols
organized by chart type. The users guide is available
for free download at the AeroNav web site.

e. Digital Products.

1. The Digital Aeronautical Information CD
(DAICD). The DAICD is a combination of the
NAVAID Digital Data File, the Digital Chart
Supplement, and the Digital Obstacle File on one
Compact Disk. These three digital products are no

longer sold separately. The files are updated every
56 days and are available by subscription only.

(a) The NAVAID Digital Data File. This
file contains a current listing of NAVAIDs that are
compatible with the National Airspace System. This
file contains all NAVAIDs including ILS and its
components, in the U.S., Puerto Rico, and the Virgin
Islands plus bordering facilities in Canada, Mexico,
and the Atlantic and Pacific areas.

(b) The Digital Obstacle File. This file
describes all obstacles of interest to aviation users in
the U.S., with limited coverage of the Pacific,
Caribbean, Canada, and Mexico. The obstacles are
assigned unique numerical identifiers, accuracy
codes, and listed in order of ascending latitude within
each state or area.

(c) The Digital Aeronautical Chart Supple-
ment (DACS). The DACS is specifically designed
to provide digital airspace data not otherwise readily
available. The supplement includes a Change Notice
for IAPFIX.dat at the mid−point between revisions.
The Change Notice is available only by free
download from the AeroNav website.

The DACS individual data files are:

ENHIGH.DAT: High altitude airways (contermi-
nous U.S.)
ENLOW.DAT: Low altitude airways (conterminous
U.S.)
IAPFIX.DAT: Selected instrument approach proce-
dure NAVAID and fix data.
MTRFIX.DAT: Military training routes data.
ALHIGH.DAT: Alaska high altitude airways data.
ALLOW.DAT: Alaska low altitude airways data.
PR.DAT: Puerto Rico airways data.
HAWAII.DAT: Hawaii airways data.
BAHAMA.DAT: Bahamas routes data.
OCEANIC.DAT: Oceanic routes data.
STARS.DAT: Standard terminal arrivals data.
DP.DAT: Instrument departure procedures data.
LOPREF.DAT: Preferred low altitude IFR routes
data.
HIPREF.DAT: Preferred high altitude IFR routes
data.
ARF.DAT: Air route radar facilities data.
ASR.DAT: Airport surveillance radar facilities data.
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2. The National Flight Database (NFD)
(ARINC 424 [Ver 13 & 15]). The NFD is a basic
digital dataset, modeled to an international standard,
which can be used as a basis to support GPS
navigation. Initial data elements included are: Airport
and Helicopter Records, VHF and NDB Navigation
aids, en route waypoints and airways. Additional data
elements will be added in subsequent releases to
include: departure procedures, standard terminal
arrivals, and GPS/RNAV instrument approach
procedures. The database is updated every 28 days.
The data is available by subscription only and is
distributed on CD−ROM or by ftp download.

3. Sectional Raster Aeronautical Charts
(SRAC). These digital VFR charts are geo−
referenced scanned images of FAA sectional charts.
Additional digital data may easily be overlaid on the
raster image using commonly available Geographic
Information System software. Data such as weather,
temporary flight restrictions, obstacles, or other
geospatial data can be combined with SRAC data to
support a variety of needs. Most SRACs are provided
in two halves, a north side and a south side. The file
resolution is 200 dots per inch and the data is 8−bit
color. The data is provided as a GeoTIFF and
distributed on DVD−R media. The root mean square
error of the transformation will not exceed two pixels.
SRACs DVDs are updated every 28 days and are
available by subscription only.
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FIG 9−1−12

World Aeronautical Charts for Alaska
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9−1−12 Types of Charts Available

FIG 9−1−13

World Aeronautical Charts for the Conterminous U.S.
Mexico, and the Caribbean Areas

9−1−5. Where and How to Get Charts of
Foreign Areas

a. National Geospatial−Intelligence Agency
(NGA) Products. For the latest information regard-
ing publication availability visit the NGA Web site:
ht tps : / /www. nga .m i l /P roduct sServ ices /
Aeronautical/Pages/default.aspx

1. Flight Information Publication (FLIP)
Planning Documents.

General Planning (GP)
Area Planning
Area Planning − Special Use Airspace − 

Planning Charts

2. FLIP Enroute Charts and Chart Supple-
ments.

Pacific, Australasia, and Antarctica
U.S. − IFR and VFR Supplements
Flight Information Handbook
Caribbean and South America − Low Altitude
Caribbean and South America − High Altitude
Europe, North Africa, and Middle East − 

Low Altitude
Europe, North Africa, and Middle East − 

High Altitude
Africa
Eastern Europe and Asia
Area Arrival Charts
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10−1−7Helicopter IFR Operations

(a) The helicopter must be equipped for IFR
operations and equipped with IFR approved GPS
navigational units.

(b) The operator must obtain prior written
approval from the appropriate Flight Standards
District Office through a Letter of Authorization or
Operations Specification, as appropriate.

(c) The operator must be a signatory to the
Houston ARTCC Letter of Agreement.

4. Operators who wish to benefit from ADS−B
based ATC separation services must meet the
following additional requirements:

(a) The Operator’s installed ADS−B Out
equipment must meet the performance requirements
of one of the following FAA Technical Standard
Orders (TSO), or later revisions: TSO−C154c,
Universal Access Transceiver (UAT) Automatic
Dependent Surveillance−Broadcast (ADS−B) Equip-
ment, or TSO−C166b, Extended Squitter Automatic

Dependent Surveillance−Broadcast (ADS−B) and
Traffic Information.

(b) Flight crews must comply with the
procedures prescribed in the Houston ARTCC Letter
of Agreement dated December 17, 2009, or later.

NOTE−
The unique ADS−B architecture in the Gulf of Mexico
depends upon reception of an aircraft’s Mode C in addition
to the other message elements described in 14 CFR 91.227.
Flight crews must be made aware that loss of Mode C also
means that ATC will not receive the aircraft’s ADS−B
signal.

5. FAA/AeroNav publishes the grid system
waypoints on the IFR Gulf of Mexico Vertical Flight
Reference Chart. A commercial equivalent is also
available. The chart is updated annually and is
available from a FAA chart agent or FAA directly,
web site address:
http://www.faa.gov/air_traffic/flight_info/aerona
v.
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Appendix 4−1Abbreviations/Acronyms

Appendix 4. Abbreviations/Acronyms

As used in this manual, the following abbreviations/
acronyms have the meanings indicated.

Abbreviation/
Acronym

Meaning

AAWU . . . . . Alaskan Aviation Weather Unit

AAS . . . . . . . Airport Advisory Service

AC . . . . . . . . Advisory  Circular

ACAR . . . . . Aircraft Communications Addressing and
Reporting System

ADCUS . . . . Advise Customs

ADDS . . . . . . Aviation Digital Data Service

ADF . . . . . . . Automatic Direction Finder

ADIZ . . . . . . Air Defense Identification Zone

ADS−B . . . . . Automatic Dependent
Surveillance−Broadcast

AeroNav . . . . Aeronautical Navigation Products

AFB . . . . . . . Air Force Base

AFCS . . . . . . Automatic Flight Control System

A/FD . . . . . . Airport/Facility Directory

AFIS . . . . . . . Automatic Flight Information Service

AFM . . . . . . . Aircraft Flight Manual

AFSS . . . . . . Automated Flight Service Station

AGL . . . . . . . Above Ground Level

AHRS . . . . . . Attitude Heading Reference System

AIM . . . . . . . Aeronautical Information Manual

AIRMET . . . Airmen’s Meteorological Information

ALD . . . . . . . Available Landing Distance

ALS . . . . . . . Approach Light Systems

AMSL . . . . . Above Mean Sea Level

ANP . . . . . . . Actual Navigation Performance

AOCC . . . . . Airline Operations Control Center

AP . . . . . . . . Autopilot System

APV . . . . . . . Approach with Vertical Guidance

ARENA . . . . Areas Noted for Attention

ARFF IC . . . . Aircraft Rescue and Fire Fighting Incident
Commander

ARINC . . . . . Aeronautical Radio Incorporated

ARO . . . . . . . Airport Reservations Office

ARSA . . . . . . Airport Radar Service Area

ARSR . . . . . . Air Route Surveillance Radar

ARTCC . . . . . Air Route Traffic Control Center

ARTS . . . . . . Automated Radar Terminal System

ASDE−X . . . Airport Surface Detection Equipment −
Model X

ASOS . . . . . . Automated Surface Observing System

ASR . . . . . . . Airport Surveillance Radar

ASRS . . . . . . Aviation Safety Reporting System

Abbreviation/
Acronym

Meaning

ATC . . . . . . . Air Traffic Control

ATCRBS . . . . Air Traffic Control Radar Beacon System

ATCSCC . . . . Air Traffic Control System Command
Center

ATCT . . . . . . Airport Traffic Control Tower

ATD . . . . . . . Along−Track Distance

ATIS . . . . . . . Automatic Terminal Information Service

ATT . . . . . . . Attitude Retention System

AWC . . . . . . . Aviation Weather Center

AWOS . . . . . Automated Weather Observing System

AWSS . . . . . . Automated Weather Sensor System

AWTT . . . . . Aviation Weather Technology Transfer

AWW . . . . . . Severe Weather Forecast Alert

BAASS . . . . . Bigelow Aerospace Advanced Space
Studies

BBS . . . . . . . Bulletin Board System

BC . . . . . . . . Back Course

BECMG . . . . Becoming group

C/A . . . . . . . . Coarse Acquisition

CARTS . . . . . Common Automated Radar Terminal
System (ARTS) (to include ARTS IIIE and
ARTS IIE)

CAT . . . . . . . Clear Air Turbulence

CD . . . . . . . . Controller Display

CDI . . . . . . . . Course Deviation Indicator

CDR . . . . . . . Coded Departure Route

CERAP . . . . . Combined Center/RAPCON

CFA . . . . . . . Controlled Firing Area

CFIT . . . . . . . Controlled Flight into Terrain

CFR . . . . . . . Code of Federal Regulations

COA . . . . . . . Certificate of Waiver or Authorization

CPDLC . . . . . Controller Pilot Data Link
Communications

CTAF . . . . . . Common Traffic Advisory Frequency

CVFP . . . . . . Charted Visual Flight Procedure

CVRS . . . . . . Computerized Voice Reservation System

CWA . . . . . . . Center Weather Advisory

CWSU . . . . . Center Weather Service Unit

DA . . . . . . . . Decision Altitude

DCA . . . . . . . Ronald Reagan Washington National
Airport

DCP . . . . . . . Data Collection Package

DER . . . . . . . Departure End of Runway

DF . . . . . . . . Direction Finder

DH . . . . . . . . Decision Height
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Abbreviation/
Acronym

Meaning

DME/N . . . . . Standard DME

DME/P . . . . . Precision DME

DOD . . . . . . . Department of Defense

DP . . . . . . . . Instrument Departure Procedure

DPU . . . . . . . Data Processor Unit

DRT . . . . . . . Diversion Recovery Tool

DRVSM . . . . Domestic Reduced Vertical Separation
Minimum

DUATS . . . . . Direct User Access Terminal System

DVA . . . . . . . Diverse Vector Area

DVFR . . . . . . Defense Visual Flight Rules

DVRSN . . . . Diversion

EDCT . . . . . . Expect Departure Clearance Time

EFAS . . . . . . En Route Flight Advisory Service

EFV . . . . . . . Enhanced Flight Visibility

EFVS . . . . . . Enhanced Flight Vision System

ELT . . . . . . . . Emergency Locator Transmitter

EMAS . . . . . Engineered Materials Arresting System

EPE . . . . . . . Estimate of Position Error

ESV . . . . . . . Expanded Service Volume

ETA . . . . . . . Estimated Time of Arrival

ETD . . . . . . . Estimated Time of Departure

ETE . . . . . . . Estimated Time En Route

EWINS . . . . . Enhanced Weather Information System

EWR . . . . . . . Newark International Airport

FA . . . . . . . . . Area Forecast

FAA . . . . . . . Federal Aviation Administration

FAF . . . . . . . . Final Approach Fix

FAROS . . . . . Final Approach Runway Occupancy Signal

FAWP . . . . . . Final Approach Waypoint

FB . . . . . . . . . Fly−by

FCC . . . . . . . Federal Communications Commission

FD . . . . . . . . Flight Director System

FDC . . . . . . . Flight Data Center

FDE . . . . . . . Fault Detection and Exclusion

FIR . . . . . . . . Flight Information Region

FIS . . . . . . . . Flight Information Service

FISDL . . . . . Flight Information Services Data Link

FLIP . . . . . . . Flight Information Publication

FMS . . . . . . . Flight Management System

FMSP . . . . . . Flight Management System Procedure

FO . . . . . . . . Fly−over

FPA . . . . . . . . Flight Path Angle

FPV . . . . . . . Flight Path Vector

FPNM . . . . . . Feet Per Nautical Mile

FSDO . . . . . . Flight Standards District Office

FSS . . . . . . . . Flight Service Station

Abbreviation/
Acronym

Meaning

DME . . . . . . . Distance Measuring Equipment

GBAS . . . . . . Ground Based Augmentation System

GEO . . . . . . . Geostationary Satellite

GLS . . . . . . . GBAS Landing System

GNSS . . . . . . Global Navigation Satellite System

GNSSP . . . . . Global Navigation Satellite System Panel

GPS . . . . . . . Global Positioning System

GRI . . . . . . . . Group Repetition Interval

GSD . . . . . . . Geographical Situation Display

GUS . . . . . . . Ground Uplink Station

HAT . . . . . . . Height Above Touchdown

HDTA . . . . . . High Density Traffic Airports

HEMS . . . . . Helicopter Emergency Medical Services

HIRL . . . . . . High Intensity Runway Lights

HIWAS . . . . . Hazardous Inflight Weather Advisory
Service

HRR . . . . . . . Helicopter Rapid Refueling Procedures

HUD . . . . . . . Head−Up Display

Hz . . . . . . . . . Hertz

IAF . . . . . . . . Initial Approach Fix

IAP . . . . . . . . Instrument Approach Procedure

IAS . . . . . . . . Indicated Air Speed

IAWP . . . . . . Initial Approach Waypoint

ICAO . . . . . . International Civil Aviation Organization

IF . . . . . . . . . Intermediate Fix

IFIM . . . . . . . International Flight Information Manual

IFR . . . . . . . . Instrument Flight Rules

ILS . . . . . . . . Instrument Landing System

ILS/PRM . . . Instrument Landing System/Precision
Runway Monitor

IM . . . . . . . . . Inner Marker

IMC . . . . . . . Instrument Meteorological Conditions

INS . . . . . . . . Inertial Navigation System

IOC . . . . . . . . Initial Operational Capability

IR . . . . . . . . . IFR Military Training Route

IRU . . . . . . . . Inertial Reference Unit

ITWS . . . . . . Integrated Terminal Weather System

JFK . . . . . . . . John F. Kennedy International Airport

kHz . . . . . . . . Kilohertz

LAA . . . . . . . Local Airport Advisory

LAAS . . . . . . Local Area Augmentation System

LAHSO . . . . Land and Hold Short Operations

LAWRS . . . . Limited Aviation Weather Reporting
Station

LDA . . . . . . . Localizer Type Directional Aid

LDA/PRM . . Localizer Type Directional Aid/Precision
Runway Monitor
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Abbreviation/
Acronym

Meaning

LGA . . . . . . . LaGuardia Airport

LIRL . . . . . . . Low Intensity Runway Lights

LLWAS . . . . . Low Level Wind Shear Alert System

LLWAS NE . Low Level Wind Shear Alert System
Network Expansion

LLWAS−RS . Low Level Wind Shear Alert System
Relocation/Sustainment

LNAV . . . . . . Lateral Navigation

LOC . . . . . . . Localizer

LOP . . . . . . . Line−of−position

LORAN . . . . Long Range Navigation System

LP . . . . . . . . . Localizer Performance

LPV . . . . . . . Localizer Performance with Vertical
Guidance

LUAW . . . . . Line Up and Wait

LZ . . . . . . . . . Landing Zone

MAHWP . . . Missed Approach Holding Waypoint

MAP . . . . . . . Missed Approach Point

MAWP . . . . . Missed Approach Waypoint

MDA . . . . . . Minimum Descent Altitude

MEA . . . . . . . Minimum En Route Altitude
MEARTS . . . Micro En Route Automated Radar

Tracking System
METAR . . . . Aviation Routine Weather Report
MHz . . . . . . . Megahertz

MIRL . . . . . . Medium Intensity Runway Lights

MLS . . . . . . . Microwave Landing System

MM . . . . . . . Middle Marker

MOA . . . . . . Military Operations Area

MOCA . . . . . Minimum Obstruction Clearance Altitude

MRA . . . . . . Minimum Reception Altitude

MRB . . . . . . . Magnetic Reference Bearing

MSA . . . . . . . Minimum Safe Altitude

MSAW . . . . . Minimum Safe Altitude Warning

MSL . . . . . . . Mean Sea Level

MTI . . . . . . . Moving Target Indicator

MTOS . . . . . . Mountain Obscuration

MTR . . . . . . . Military Training Route

MVA . . . . . . . Minimum Vectoring Altitude

MWA . . . . . . Mountain Wave Activity

MWO . . . . . . Meteorological Watch Office

NAS . . . . . . . National Airspace System

NASA . . . . . . National Aeronautics and Space
Administration

NAVAID . . . . Navigational Aid

NAVCEN . . . Coast Guard Navigation Center

NCWF . . . . . National Convective Weather Forecast

NDB . . . . . . . Nondirectional Radio Beacon

Abbreviation/
Acronym

Meaning

NEXRAD . . . Next Generation Weather Radar

NFDC . . . . . . National Flight Data Center

NGA . . . . . . . National Geospatial−Intelligence Agency

NM . . . . . . . . Nautical Mile

NMAC . . . . . Near Midair Collision

NOAA . . . . . National Oceanic and Atmospheric
Administration

NOPAC . . . . North Pacific

NoPT . . . . . . No Procedure Turn Required

NOTAM . . . . Notice to Airmen

NPA . . . . . . . Nonprecision Approach

NRS . . . . . . . Navigation Reference System

NSA . . . . . . . National Security Area

NSW . . . . . . . No Significant Weather

NTAP . . . . . . Notices to Airmen Publication

NTSB . . . . . . National Transportation Safety Board

NTZ . . . . . . . No Transgression Zone

NWS . . . . . . . National Weather Service

OAT . . . . . . . Outside Air Temperature

OBS . . . . . . . Omni−bearing Selector

ODP . . . . . . . Obstacle Departure Procedure

OIS . . . . . . . . Operational Information System

OIS . . . . . . . . Obstacle Identification Surface

OM . . . . . . . . Outer Marker

ORD . . . . . . . Chicago O’Hare International Airport

PA . . . . . . . . . Precision Approach

PAPI . . . . . . . Precision Approach Path Indicator

PAR . . . . . . . Precision Approach Radar

PAR . . . . . . . Preferred Arrival Route

PC . . . . . . . . . Personal Computer

P/CG . . . . . . . Pilot/Controller Glossary

PDC . . . . . . . Pre−departure Clearance

PFD . . . . . . . Personal Flotation Device

PinS . . . . . . . Point−in−Space

PIREP . . . . . . Pilot Weather Report

POB . . . . . . . Persons on Board

POFZ . . . . . . Precision Obstacle Free Zone

POI . . . . . . . . Principal Operations Inspector

PPS . . . . . . . . Precise Positioning Service

PRM . . . . . . . Precision Runway Monitor

PT . . . . . . . . . Procedure Turn

QICP . . . . . . Qualified Internet Communications
Provider

RA . . . . . . . . Resolution Advisory

RAA . . . . . . . Remote Advisory Airport

RAIM . . . . . . Receiver Autonomous Integrity Monitoring

RAIS . . . . . . Remote Airport Information Service
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Abbreviation/
Acronym

Meaning

RBDT . . . . . . Ribbon Display Terminals

RCAG . . . . . Remote Center Air/Ground

RCC . . . . . . . Rescue Coordination Center

RCLS . . . . . . Runway Centerline Lighting System

RCO . . . . . . . Remote Communications Outlet

RD . . . . . . . . Rotor Diameter

REIL . . . . . . . Runway End Identifier Lights

REL . . . . . . . Runway Entrance Lights

RFM . . . . . . . Rotorcraft Flight Manual

RIL . . . . . . . . Runway Intersection Lights

RLIM . . . . . . Runway Light Intensity Monitor

RMI . . . . . . . Radio Magnetic Indicator

RNAV . . . . . . Area Navigation

RNP . . . . . . . Required Navigation Performance

ROC . . . . . . . Required Obstacle Clearance

RPAT . . . . . . RNP Parallel Approach Runway
Transitions

RVR . . . . . . . Runway Visual Range

RVSM . . . . . . Reduced Vertical Separation Minimum

RWSL . . . . . . Runway Status Light

SAAAR . . . . Special Aircraft and Aircrew Authorization
Required

SAM . . . . . . . System Area Monitor

SAR . . . . . . . Search and Rescue

SAS . . . . . . . Stability Augmentation System

SBAS . . . . . . Satellite−based Augmentation System

SCAT−1
DGPS . . . . . . Special Category I Differential GPS

SDF . . . . . . . Simplified Directional Facility

SFL . . . . . . . . Sequenced Flashing Lights

SFR . . . . . . . Special Flight Rules

SIAP . . . . . . . Standard Instrument Approach Procedure

SID . . . . . . . . Standard Instrument Departure
SIGMET . . . . Significant Meteorological Information

SM . . . . . . . . Statute Mile

SMGCS . . . . Surface Movement Guidance Control
System

SNR . . . . . . . Signal−to−noise Ratio

SOIA . . . . . . Simultaneous Offset Instrument
Approaches

SOP . . . . . . . Standard Operating Procedure

SPC . . . . . . . Storm Prediction Center

SPS . . . . . . . . Standard Positioning Service

STAR . . . . . . Standard Terminal Arrival

STARS . . . . . Standard Terminal Automation
Replacement System

STMP . . . . . . Special Traffic Management Program

SWSL . . . . . . Supplemental Weather Service Locations

Abbreviation/
Acronym

Meaning

TA . . . . . . . . . Traffic Advisory

TAA . . . . . . . Terminal Arrival Area

TAC . . . . . . . Terminal Area Chart

TACAN . . . . Tactical Air Navigation

TAF . . . . . . . Aerodrome Forecast

TAS . . . . . . . True Air Speed

TCAS . . . . . . Traffic Alert and Collision Avoidance
System

TCH . . . . . . . Threshold Crossing Height

TD . . . . . . . . Time Difference

TDLS . . . . . . Tower Data Link System

TDWR . . . . . Terminal Doppler Weather Radar

TDZ . . . . . . . Touchdown Zone

TDZE . . . . . . Touchdown Zone Elevation

TDZL . . . . . . Touchdown Zone Lights

TEC . . . . . . . Tower En Route Control

THL . . . . . . . Takeoff Hold Lights

TIBS . . . . . . . Telephone Information Briefing Service

TIS . . . . . . . . Traffic Information Service

TIS−B . . . . . . Traffic Information Service−Broadcast

TLS . . . . . . . Transponder Landing System

TPP . . . . . . . . Terminal Procedures Publications

TRSA . . . . . . Terminal Radar Service Area

TSO . . . . . . . Technical Standard Order

TWEB . . . . . Transcribed Weather Broadcast

TWIB . . . . . . Terminal Weather Information for Pilots
System

UA . . . . . . . . Unmanned Aircraft

UAS . . . . . . . Unmanned Aircraft System

UAV . . . . . . . Unmanned Aerial Vehicle

UFO . . . . . . . Unidentified Flying Object

UHF . . . . . . . Ultrahigh Frequency

U.S. . . . . . . . United States

USCG . . . . . . United States Coast Guard

UTC . . . . . . . Coordinated Universal Time

UWS . . . . . . . Urgent Weather SIGMET

VAR . . . . . . . Volcanic Activity Reporting

VASI . . . . . . . Visual Approach Slope Indicator

VCOA . . . . . Visual Climb Over the Airport

VDA . . . . . . . Vertical Descent Angle

VDP . . . . . . . Visual Descent Point

VFR . . . . . . . Visual Flight Rules

VGSI . . . . . . Visual Glide Slope Indicator

VHF . . . . . . . Very High Frequency

VIP . . . . . . . . Video Integrator Processor

VMC . . . . . . Visual Meteorological Conditions
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PCG−1

PILOT/CONTROLLER
GLOSSARY

PURPOSE

a. This Glossary was compiled to promote a common understanding of the terms used in the Air Traffic
Control system. It includes those terms which are intended for pilot/controller communications. Those terms
most frequently used in pilot/controller communications are printed in bold italics. The definitions are primarily
defined in an operational sense applicable to both users and operators of the National Airspace System. Use of
the Glossary will preclude any misunderstandings concerning the system’s design, function, and purpose.

b. Because of the international nature of flying, terms used in the Lexicon, published by the International
Civil Aviation Organization (ICAO), are included when they differ from FAA definitions. These terms are
followed by “[ICAO].” For the reader’s convenience, there are also cross references to related terms in other parts
of the Glossary and to other documents, such as the Code of Federal Regulations (CFR) and the Aeronautical
Information Manual (AIM).

c. This Glossary will be revised, as necessary, to maintain a common understanding of the system.

EXPLANATION OF CHANGES

a. Terms Added:
WIND SHEAR ESCAPE

b. Terms Modified:
AIRPORT LIGHTING
NATIONAL GEOSPATIAL−INTELLIGENCE AGENCY (NGA)

c. Editorial/format changes were made where necessary. Revision bars were not used due to the insignificant
nature of the changes.
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PCG A−7

AIRCRAFT SURGE LAUNCH AND
RECOVERY− Procedures used at USAF bases to
provide increased launch and recovery rates in
instrument flight rules conditions. ASLAR is based
on:

a. Reduced separation between aircraft which is
based on time or distance. Standard arrival separation
applies between participants including multiple
flights until the DRAG point. The DRAG point is a
published location on an ASLAR approach where
aircraft landing second in a formation slows to a
predetermined airspeed. The DRAG point is the
reference point at which MARSA applies as
expanding elements effect separation within a flight
or between subsequent participating flights.

b. ASLAR procedures shall be covered in a Letter
of Agreement between the responsible USAF
military ATC facility and the concerned Federal
Aviation Administration facility. Initial Approach
Fix spacing requirements are normally addressed as
a minimum.

AIRMEN’S METEOROLOGICAL
INFORMATION−

(See AIRMET.)

AIRMET− In-flight weather advisories issued only
to amend the area forecast concerning weather
phenomena which are of operational interest to all
aircraft and potentially hazardous to aircraft having
limited capability because of lack of equipment,
instrumentation, or pilot qualifications. AIRMETs
concern weather of less severity than that covered by
SIGMETs or Convective SIGMETs. AIRMETs
cover moderate icing, moderate turbulence, sustained
winds of 30 knots or more at the surface, widespread
areas of ceilings less than 1,000 feet and/or visibility
less than 3 miles, and extensive mountain
obscurement.

(See AWW.)
(See CONVECTIVE SIGMET.)
(See CWA.)
(See SIGMET.)
(Refer to AIM.)

AIRPORT− An area on land or water that is used or
intended to be used for the landing and takeoff of
aircraft and includes its buildings and facilities, if
any.

AIRPORT ADVISORY AREA− The area within ten
miles of an airport without a control tower or where

the tower is not in operation, and on which a Flight
Service Station is located.

(See LOCAL AIRPORT ADVISORY.)
(Refer to AIM.)

AIRPORT ARRIVAL RATE (AAR)− A dynamic
input parameter specifying the number of arriving
aircraft which an airport or airspace can accept from
the ARTCC per hour. The AAR is used to calculate
the desired interval between successive arrival
aircraft.

AIRPORT DEPARTURE RATE (ADR)− A dynamic
parameter specifying the number of aircraft which
can depart an airport and the airspace can accept per
hour.

AIRPORT ELEVATION− The highest point of an
airport’s usable runways measured in feet from mean
sea level.

(See TOUCHDOWN ZONE ELEVATION.)
(See ICAO term AERODROME ELEVATION.)

AIRPORT/FACILITY DIRECTORY− A publication
designed primarily as a pilot’s operational manual
containing all airports, seaplane bases, and heliports
open to the public including communications data,
navigational facilities, and certain special notices and
procedures. This publication is issued in seven
volumes according to geographical area.

AIRPORT LIGHTING− Various lighting aids that
may be installed on an airport. Types of airport
lighting include:

a. Approach Light System (ALS)− An airport
lighting facility which provides visual guidance to
landing aircraft by radiating light beams in a
directional pattern by which the pilot aligns the
aircraft with the extended centerline of the runway on
his/her final approach for landing. Condenser-
Discharge Sequential Flashing Lights/Sequenced
Flashing Lights may be installed in conjunction with
the ALS at some airports. Types of Approach Light
Systems are:

1. ALSF-1− Approach Light System with
Sequenced Flashing Lights in ILS Cat-I configura-
tion.

2. ALSF-2− Approach Light System with
Sequenced Flashing Lights in ILS Cat-II configura-
tion. The ALSF-2 may operate as an SSALR when
weather conditions permit.

3. SSALF− Simplified Short Approach Light
System with Sequenced Flashing Lights.
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4. SSALR− Simplified Short Approach Light
System with Runway Alignment Indicator Lights.

5. MALSF− Medium Intensity Approach Light
System with Sequenced Flashing Lights.

6. MALSR− Medium Intensity Approach Light
System with Runway Alignment Indicator Lights.

7. RLLS− Runway Lead-in Light System
Consists of one or more series of flashing lights
installed at or near ground level that provides positive
visual guidance along an approach path, either
curving or straight, where special problems exist with
hazardous terrain, obstructions, or noise abatement
procedures.

8. RAIL− Runway Alignment Indicator Lights−
Sequenced Flashing Lights which are installed only
in combination with other light systems.

9. ODALS− Omnidirectional Approach Light-
ing System consists of seven omnidirectional
flashing lights located in the approach area of a
nonprecision runway. Five lights are located on the
runway centerline extended with the first light
located 300 feet from the threshold and extending at
equal intervals up to 1,500 feet from the threshold.
The other two lights are located, one on each side of
the runway threshold, at a lateral distance of 40 feet
from the runway edge, or 75 feet from the runway
edge when installed on a runway equipped with a
VASI.

(Refer to FAAO JO 6850.2, VISUAL GUIDANCE
LIGHTING SYSTEMS.)

b. Runway Lights/Runway Edge Lights− Lights
having a prescribed angle of emission used to define
the lateral limits of a runway. Runway lights are
uniformly spaced at intervals of approximately 200
feet, and the intensity may be controlled or preset.

c. Touchdown Zone Lighting− Two rows of
transverse light bars located symmetrically about the
runway centerline normally at 100 foot intervals. The
basic system extends 3,000 feet along the runway.

d. Runway Centerline Lighting− Flush centerline
lights spaced at 50-foot intervals beginning 75 feet
from the landing threshold and extending to within 75
feet of the opposite end of the runway.

e. Threshold Lights− Fixed green lights arranged
symmetrically left and right of the runway centerline,
identifying the runway threshold.

f. Runway End Identifier Lights (REIL)− Two
synchronized flashing lights, one on each side of the

runway threshold, which provide rapid and positive
identification of the approach end of a particular
runway.

g. Visual Approach Slope Indicator (VASI)− An
airport lighting facility providing vertical visual
approach slope guidance to aircraft during approach
to landing by radiating a directional pattern of high
intensity red and white focused light beams which
indicate to the pilot that he/she is “on path” if he/she
sees red/white, “above path” if white/white, and
“below path” if red/red. Some airports serving large
aircraft have three-bar VASIs which provide two
visual glide paths to the same runway.

h. Precision Approach Path Indicator (PAPI)− An
airport lighting facility, similar to VASI, providing
vertical approach slope guidance to aircraft during
approach to landing. PAPIs consist of a single row of
either two or four lights, normally installed on the left
side of the runway, and have an effective visual range
of about 5 miles during the day and up to 20 miles at
night. PAPIs radiate a directional pattern of high
intensity red and white focused light beams which
indicate that the pilot is “on path” if the pilot sees an
equal number of white lights and red lights, with
white to the left of the red; “above path” if the pilot
sees more white than red lights; and “below path” if
the pilot sees more red than white lights.

i. Boundary Lights− Lights defining the perimeter
of an airport or landing area.

(Refer to AIM.)

AIRPORT MARKING AIDS− Markings used on
runway and taxiway surfaces to identify a specific
runway, a runway threshold, a centerline, a hold line,
etc. A runway should be marked in accordance with
its present usage such as:

a. Visual.

b. Nonprecision instrument.

c. Precision instrument.
(Refer to AIM.)

AIRPORT REFERENCE POINT (ARP)− The
approximate geometric center of all usable runway
surfaces.

AIRPORT RESERVATION OFFICE− Office
responsible for monitoring the operation of slot
controlled airports. It receives and processes requests
for unscheduled operations at slot controlled airports.

AIRPORT ROTATING BEACON− A visual
NAVAID operated at many airports. At civil airports,

Pilot/Controller Glossary 8/25/11
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AN/TPX-42 Interrogator System. The Navy has two
adaptations of the DAIR System-Carrier Air Traffic
Control Direct Altitude and Identification Readout
System for Aircraft Carriers and Radar Air Traffic
Control Facility Direct Altitude and Identity Readout
System for land-based terminal operations. The
DAIR detects, tracks, and predicts secondary radar
aircraft targets. Targets are displayed by means of
computer-generated symbols and alphanumeric
characters depicting flight identification, altitude,
ground speed, and flight plan data. The DAIR System
is capable of interfacing with ARTCCs.

DIRECTION FINDER− A radio receiver equipped
with a directional sensing antenna used to take
bearings on a radio transmitter. Specialized radio
direction finders are used in aircraft as air navigation
aids. Others are ground-based, primarily to obtain a
“fix” on a pilot requesting orientation assistance or to
locate downed aircraft. A location “fix” is established
by the intersection of two or more bearing lines
plotted on a navigational chart using either two
separately located Direction Finders to obtain a fix on
an aircraft or by a pilot plotting the bearing
indications of his/her DF on two separately located
ground-based transmitters, both of which can be
identified on his/her chart. UDFs receive signals in
the ultra high frequency radio broadcast band; VDFs
in the very high frequency band; and UVDFs in both
bands. ATC provides DF service at those air traffic
control towers and flight service stations listed in the
Airport/Facility Directory and the DOD FLIP IFR En
Route Supplement.

(See DF FIX.)
(See DF GUIDANCE.)

DIRECTLY BEHIND− An aircraft is considered to
be operating directly behind when it is following the
actual flight path of the lead aircraft over the surface
of the earth except when applying wake turbulence
separation criteria.

DISCRETE BEACON CODE−
(See DISCRETE CODE.)

DISCRETE CODE− As used in the Air Traffic
Control Radar Beacon System (ATCRBS), any one
of the 4096 selectable Mode 3/A aircraft transponder
codes except those ending in zero zero; e.g., discrete
codes: 0010, 1201, 2317, 7777; nondiscrete codes:
0100, 1200, 7700. Nondiscrete codes are normally
reserved for radar facilities that are not equipped with

discrete decoding capability and for other purposes
such as emergencies (7700), VFR aircraft (1200), etc.

(See RADAR.)
(Refer to AIM.)

DISCRETE FREQUENCY− A separate radio
frequency for use in direct pilot-controller commu-
nications in air traffic control which reduces
frequency congestion by controlling the number of
aircraft operating on a particular frequency at one
time. Discrete frequencies are normally designated
for each control sector in en route/terminal ATC
facilities. Discrete frequencies are listed in the
Airport/Facility Directory and the DOD FLIP IFR En
Route Supplement.

(See CONTROL SECTOR.)

DISPLACED THRESHOLD− A threshold that is
located at a point on the runway other than the
designated beginning of the runway.

(See THRESHOLD.)
(Refer to AIM.)

DISTANCE MEASURING EQUIPMENT− Equip-
ment (airborne and ground) used to measure, in
nautical miles, the slant range distance of an aircraft
from the DME navigational aid.

(See MICROWAVE LANDING SYSTEM.)
(See TACAN.)
(See VORTAC.)

DISTRESS− A condition of being threatened by
serious and/or imminent danger and of requiring
immediate assistance.

DIVE BRAKES−
(See SPEED BRAKES.)

DIVERSE VECTOR AREA− In a radar environ-
ment, that area in which a prescribed departure route
is not required as the only suitable route to avoid
obstacles. The area in which random radar vectors
below the MVA/MIA, established in accordance with
the TERPS criteria for diverse departures, obstacles
and terrain avoidance, may be issued to departing
aircraft.

DIVERSION (DVRSN)− Flights that are required to
land at other than their original destination for
reasons beyond the control of the pilot/company, e.g.
periods of significant weather.

DME−
(See DISTANCE MEASURING EQUIPMENT.)
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DME FIX− A geographical position determined by
reference to a navigational aid which provides
distance and azimuth information. It is defined by a
specific distance in nautical miles and a radial,
azimuth, or course (i.e., localizer) in degrees
magnetic from that aid.

(See DISTANCE MEASURING EQUIPMENT.)
(See FIX.)
(See MICROWAVE LANDING SYSTEM.)

DME SEPARATION− Spacing of aircraft in terms of
distances (nautical miles) determined by reference to
distance measuring equipment (DME).

(See DISTANCE MEASURING EQUIPMENT.)

DOD FLIP− Department of Defense Flight Informa-
tion Publications used for flight planning, en route,
and terminal operations. FLIP is produced by the
National Geospatial−Intelligence Agency (NGA) for
world-wide use. United States Government Flight
Information Publications (en route charts and
instrument approach procedure charts) are incorpo-
rated in DOD FLIP for use in the National Airspace
System (NAS).

DOMESTIC AIRSPACE− Airspace which overlies
the continental land mass of the United States plus
Hawaii and U.S. possessions. Domestic airspace
extends to 12 miles offshore.

DOWNBURST− A strong downdraft which induces
an outburst of damaging winds on or near the ground.
Damaging winds, either straight or curved, are highly
divergent. The sizes of downbursts vary from 1/2
mile or less to more than 10 miles. An intense
downburst often causes widespread damage. Damag-
ing winds, lasting 5 to 30 minutes, could reach speeds
as high as 120 knots.

DOWNWIND LEG−
(See TRAFFIC PATTERN.)

DP−
(See INSTRUMENT DEPARTURE PROCEDURE.)

DRAG CHUTE− A parachute device installed on
certain aircraft which is deployed on landing roll to
assist in deceleration of the aircraft.

DSP−
(See DEPARTURE SEQUENCING PROGRAM.)

DT−
(See DELAY TIME.)

DTAS−
(See DIGITAL TERMINAL AUTOMATION
SYSTEM.)

DUE REGARD− A phase of flight wherein an
aircraft commander of a State-operated aircraft
assumes responsibility to separate his/her aircraft
from all other aircraft.

(See also FAAO JO 7110.65, Para 1−2−1, WORD
MEANINGS.)

DUTY RUNWAY−
(See RUNWAY IN USE/ACTIVE RUNWAY/DUTY
RUNWAY.)

DVA−
(See DIVERSE VECTOR AREA.)

DVFR−
(See DEFENSE VISUAL FLIGHT RULES.)

DVFR FLIGHT PLAN− A flight plan filed for a VFR
aircraft which intends to operate in airspace within
which the ready identification, location, and control
of aircraft are required in the interest of national
security.

DVRSN−
(See DIVERSION.)

DYNAMIC− Continuous review, evaluation, and
change to meet demands.

DYNAMIC RESTRICTIONS− Those restrictions
imposed by the local facility on an “as needed” basis
to manage unpredictable fluctuations in traffic
demands.
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W
WA−

(See AIRMET.)
(See WEATHER ADVISORY.)

WAAS−
(See WIDE-AREA AUGMENTATION SYSTEM.)

WAKE TURBULENCE− Phenomena resulting from
the passage of an aircraft through the atmosphere.
The term includes vortices, thrust stream turbulence,
jet blast, jet wash, propeller wash, and rotor wash
both on the ground and in the air.

(See AIRCRAFT CLASSES.)
(See JET BLAST.)
(See VORTICES.)
(Refer to AIM.)

WARNING AREA−
(See SPECIAL USE AIRSPACE.)

WAYPOINT− A predetermined geographical posi-
tion used for route/instrument approach definition,
progress reports, published VFR routes, visual
reporting points or points for transitioning and/or
circumnavigating controlled and/or special use
airspace, that is defined relative to a VORTAC station
or in terms of latitude/longitude coordinates.

WEATHER ADVISORY− In aviation weather
forecast practice, an expression of hazardous weather
conditions not predicted in the area forecast, as they
affect the operation of air traffic and as prepared by
the NWS.

(See AIRMET.)
(See SIGMET.)

WHEN ABLE− When used in conjunction with ATC
instructions, gives the pilot the latitude to delay
compliance until a condition or event has been
reconciled. Unlike “pilot discretion,” when instruc-
tions are prefaced “when able,” the pilot is expected
to seek the first opportunity to comply. Once a
maneuver has been initiated, the pilot is expected to
continue until the specifications of the instructions
have been met. “When able,” should not be used
when expeditious compliance is required.

WIDE-AREA AUGMENTATION SYSTEM
(WAAS)− The WAAS is a satellite navigation system
consisting of the equipment and software which

augments the GPS Standard Positioning Service
(SPS). The WAAS provides enhanced integrity,
accuracy, availability, and continuity over and above
GPS SPS. The differential correction function
provides improved accuracy required for precision
approach.

WILCO− I have received your message, understand
it, and will comply with it.

WIND GRID DISPLAY− A display that presents the
latest forecasted wind data overlaid on a map of the
ARTCC area. Wind data is automatically entered and
updated periodically by transmissions from the
National Weather Service. Winds at specific
altitudes, along with temperatures and air pressure
can be viewed.

WIND SHEAR− A change in wind speed and/or wind
direction in a short distance resulting in a tearing or
shearing effect. It can exist in a horizontal or vertical
direction and occasionally in both.

WIND SHEAR ESCAPE– An unplanned abortive
maneuver initiated by the pilot in command (PIC) as
a result of onboard cockpit systems. Wind shear
escapes are characterized by maximum thrust climbs
in the low altitude terminal environment until wind
shear conditions are no longer detected.

WING TIP VORTICES−
(See VORTICES.)

WORDS TWICE−

a. As a request: “Communication is difficult.
Please say every phrase twice.”

b. As information: “Since communications are
difficult, every phrase in this message will be spoken
twice.”

WORLD AERONAUTICAL CHARTS−
(See AERONAUTICAL CHART.)

WS−
(See SIGMET.)
(See WEATHER ADVISORY.)

WST−
(See CONVECTIVE SIGMET.)
(See WEATHER ADVISORY.)
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INDEX
[References are to page numbers]

A
Accident, Aircraft, Reporting, 7−6−1

Accident Cause Factors, 7−5−1

Adherence to Clearance, 4−4−5

ADIZ. See Air Defense Identification Zones

ADS−B. See Automatic Dependent Broadcast Services

ADS−R. See Automatic Dependent
Surveillance−Rebroadcast

Advisories
Braking Action, 4−3−11
Inflight Aviation Weather, 7−1−9
Minimum Fuel, 5−5−6
Runway Friction, 4−3−11
Traffic, 5−5−4

Aerobatic Flight, 8−1−8

Aerodrome Forecast (TAF), 7−1−69, 7−1−70

Aeronautical
Charts, 9−1−1
Publications, 9−1−1

Aeronautical Light Beacons, 2−2−1

AFIS. See Automatic Flight Information Service

AHRS. See Attitude Heading Reference System

Air Ambulance Flights, 4−2−4

Air Defense Identification Zone, Land−Based, 5−6−1

Air Defense Identification Zones, 5−6−1, 5−6−8

Air Route Surveillance Radar, 4−5−7

Air Route Traffic Control Centers, 4−1−1

Air Traffic Control
Aircraft Separation, 4−4−1
Clearances, 4−4−1
Pilot Services, 4−1−1

Air Route Traffic Control Centers, 4−1−1
Airport Reservations, 4−1−21
Approach Control Service, Arriving VFR Aircraft,

4−1−2
Automatic Terminal Information Service, 4−1−7
Communications, Release of IFR Aircraft, Airports

without Operating Control Tower, 4−1−1
Control Towers, 4−1−1
Flight Service Stations, 4−1−1
Ground Vehicle Operations, 4−1−6
Hazardous Area Reporting Service, 4−1−18
IFR Approaches, 4−1−6

Operation Raincheck, 4−1−2
Operation Take−off, 4−1−2
Radar Assistance to VFR Aircraft, 4−1−11
Radar Traffic Information Service, 4−1−8
Recording and Monitoring, 4−1−1
Safety Alert, 4−1−10
Terminal Radar Services for VFR Aircraft, 4−1−12
Tower En Route Control, 4−1−14
Traffic Advisory Practices, Airports Without

Operating Control Towers, 4−1−2
Transponder Operation, 4−1−15
Unicom, Use for ATC Purposes, 4−1−7
Unicom/Multicom, 4−1−6

Air Traffic Control Radar Beacon System, 4−1−15,
4−5−2

Aircraft
Arresting Devices, 2−3−30
Call Signs, 4−2−3
Lights, Use in Airport Operations, 4−3−23
Unmanned, 7−5−2
VFR, Emergency Radar Service, 6−2−1

Aircraft Conflict Alert, 4−1−11

Airport
Aids, Marking, 2−3−1

Holding Position, 2−3−12
Pavement, 2−3−1

Holding Position, 2−3−1
Other, 2−3−1
Runway, 2−3−1
Taxiway, 2−3−1

Airport Advisory/Information Services, 3−5−1
Lighting Aids, 2−1−1
Local Airport Advisory (LAA), 4−1−3
Operations, 4−3−1

Communications, 4−3−16
Exiting the Runway, After Landing, 4−3−21
Flight Check Aircraft, In Terminal Areas, 4−3−24
Flight Inspection, 4−3−24
Gate Holding, Departure Delays, 4−3−17
Intersection Takeoffs, 4−3−12
Low Approach, 4−3−15
Low Level Wind Shear/Microburst Detection

Systems, 4−3−11
Option Approach, 4−3−23
Signals, Hand, 4−3−24
Taxi During Low Visibility, 4−3−20
Traffic Control Light Signals, 4−3−15
Traffic Patterns, 4−3−1, 4−3−2
Use of Aircraft Lights, 4−3−23
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Use of Runways, 4−3−6
VFR Flights in Terminal Areas, 4−3−17
VFR Helicopter at Controlled Airports, 4−3−17
With Operating Control Tower, 4−3−1
Without Operating Control Tower, 4−3−5

Remote Airport Advisory (RAA), 3−5−1, 4−1−4
Remote Airport Information Service (RAIS), 3−5−1,

4−1−4
Signs, 2−3−1, 2−3−19

Destination, 2−3−28
Direction, 2−3−25
Information, 2−3−29
Location, 2−3−23
Mandatory Instruction, 2−3−20
Runway Distance Remaining, 2−3−29

Airport Reservations, 4−1−21

Airport Surface Detection Equipment −  Model X,
4−5−7

Airport Surveillance Radar, 4−5−7

Airspace, 3−1−1
Basic VFR Weather Minimums, 3−1−1
Class D, 3−2−8
Class E, 3−2−9
Class G, 3−3−1
Controlled, 3−2−1

Advisories, Traffic, 3−2−1
Alerts, Safety, 3−2−1
Class A, 3−2−2
Class B, 3−2−2
Class C, 3−2−4
IFR Requirements, 3−2−1
IFR Separation, 3−2−1
Parachute Jumps, 3−2−2
Ultralight Vehicles, 3−2−2
Unmanned Free Balloons, 3−2−2
VFR Requirements, 3−2−1

Flight Levels, 3−1−2
General Dimensions, Segments, 3−1−1
Military Training Routes, 3−5−1
Other Areas, 3−5−1
Parachute Jumping, 3−5−5
Special Use, 3−4−1
Temporary Flight Restrictions, 3−5−2
Terminal Radar Service Areas, 3−5−9
VFR Cruising Altitudes, 3−1−2
VFR Routes, Published, 3−5−5

Class B Airspace, VFR Transition Routes, 3−5−7
VFR Corridors, 3−5−7
VFR Flyways, 3−5−5

Airway, 5−3−5

Airways, Course Changes, 5−3−7

Alcohol, 8−1−1

Alert, Safety, 4−1−10, 5−5−3

Alert Areas, 3−4−2

Alignment of Elements Approach Slope Indicator,
2−1−5

Alphabet, Phonetic, 4−2−5

ALS. See Approach Light Systems

Altimeter
Density Altitude, 7−5−4
Errors, 7−2−3
Setting, 7−2−1

High Barometric Pressure, 7−2−4
Low Barometric Pressure, 7−2−4

Altitude
Automatic Reporting, 4−1−15
Effects, 8−1−3

Hypoxia, 8−1−3
High Altitude Destinations, 5−1−25
Mandatory, 5−4−6
Maximum, 5−4−6
Minimum, 5−4−6

Ambulance, Air, 4−2−4

Amended Clearances, 4−4−2

Approach
Advance Information, Instrument Approach, 5−4−3
Approach Control, 5−4−2
Clearance, 5−4−25
Contact, 5−4−59, 5−5−2
Direction Finding, Emergency, 6−2−1
Instrument, 5−5−2
Instrument Approach Procedure, Charts, 5−4−4
Instrument Approach Procedures, 5−4−26
Low, 4−3−15
Minimums, 5−4−49
Missed, 5−4−52, 5−5−2
No−Gyro, 5−4−35
Option, 4−3−23
Overhead Approach Maneuver, 5−4−59
Precision, 5−4−34
Surveillance, 5−4−34
Visual, 5−4−57, 5−5−5

Approach Control Service, VFR Arriving Aircraft,
4−1−2

Approach Light Systems, 2−1−1

Approaches
IFR, 4−1−6
Parallel Runways, ILS/MLS, 5−4−36
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Radar, 5−4−34
Timed, 5−4−31

Area Navigation (RNAV), 1−2−1, 5−1−14, 5−3−6,
5−5−7

Area Navigation (RNAV) Routes, 5−3−6

Area Navigation (RNAV) Standard Terminal Arrival
(STAR), 5−4−1

ARFF (Aircraft Rescue and Fire Fighting) Emergency
Hand Signals, 6−5−1

ARFF (Aircraft Rescue and Fire Fighting) Radio Call
Sign, 6−5−1

Arresting Devices, Aircraft, 2−3−30

ARSR. See Air Route Surveillance Radar

ARTCC. See Air Route Traffic Control Centers

ASDE−X. See Airport Surface Detection
Equipment−Model X

Ash, Volcanic, 7−5−7

ASOS. See Automated Surface Observing System

ASR. See Airport Surveillance Radar; Surveillance
Approach

ATCRBS. See Air Traffic Control Radar Beacon
System

ATCT. See Control Towers

ATIS. See Automatic Terminal Information Service

Attitude Heading Reference System (AHRS), 1−1−25

Authority, Statutory, 1−1−1

Automated Surface Observing System (ASOS), 4−3−28,
7−1−29

Automated Weather Observing System (AWOS),
4−3−28, 7−1−27

Automated Weather Sensor System (AWSS), 4−3−28

Automated Weather Sensor System (AWSS), 7−1−29

Automatic Altitude Reporting, 4−1−15

Automatic Dependent Surveillance−Broadcast Services,
4−5−14

Automatic Dependent Surveillance−Rebroadcast,
4−5−20

Automatic Flight Information Service (AFIS) − Alaska
FSSs Only, 4−1−8

Automatic Terminal Information Service, 4−1−7

AWOS. See Automated Weather Observing System

B
Balloons, Unmanned, 7−5−2

Free, 3−2−2

Beacon
Aeronautical Light, 2−2−1
Code, 2−2−1
Marker, 1−1−9
Nondirectional Radio, 1−1−1

Beacons, Airport/Heliport, 2−1−13

Bird
Bird Strike

Reduction, 7−4−1
Reporting, 7−4−1

Hazards, 7−4−1
Migratory, 7−4−1

Bird/Other Wildlife Strike Reporting, Form. See
Appendix 1

Block Island Reporting Service, 4−1−19

Braking Action Advisories, 4−3−11

Braking Action Reports, 4−3−11

Briefing, Preflight, 7−1−6

C
Call Signs

Aircraft, 4−2−3
Ground Station, 4−2−4

Cape Code Radar Overwater Flight Following, 4−1−19

Carbon Monoxide Poisoning, 8−1−5

CAT. See Clear Air Turbulence

CDR. See Coded Depature Route

Changeover Points, 5−3−8

Charted Visual Flight Procedures, 5−4−58

Charts, Aeronautical, 9−1−1

Class A Airspace, 3−2−2
Definition, 3−2−2
Operating Rules, 3−2−2
Pilot/Equipment Requirements, 3−2−2

Class B Airspace, 3−2−2
ATC Clearances, 3−2−3
Definition, 3−2−2
Flight Procedures, 3−2−3
Mode C Veil, 3−2−3
Operating Rules, 3−2−2
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Pilot/Equipment  Requirements, VFR Operations,
3−2−2

Proximity Operations, 3−2−4
Separation, 3−2−3
VFR Transition Routes, 3−5−7

Class C Airspace, 3−2−4
Air Traffic Services, 3−2−5
Aircraft Separation, 3−2−5
Definition, 3−2−4
Operating Rules, 3−2−4
Outer Area, 3−2−5
Pilot/Equipment Requirements, 3−2−4
Secondary Airports, 3−2−6

Class D Airspace, 3−2−8
Definition, 3−2−8
Operating Rules, 3−2−8
Pilot/Equipment Requirements, 3−2−8
Separation for VFR Aircraft, 3−2−8

Class E Airspace, 3−2−9
Definition, 3−2−9
Operating Rules, 3−2−9
Pilot/Equipment Requirements, 3−2−9
Separation for VFR Aircraft, 3−2−9
Types, 3−2−9
Vertical Limits, 3−2−9

Class G Airspace, 3−3−1
IFR Requirements, 3−3−1
VFR Requirements, 3−3−1

Clear Air Turbulence, 7−1−48

Clearance
Abbreviated IFR Departure, 5−2−2
Adherence, 4−4−5
Air Traffic, 5−5−1
Air Traffic Control, 4−4−1
Amended, 4−4−2
Approach, 5−4−25
IFR, VFR−on−Top, 4−4−4
IFR Flights, 4−4−5
Issuance, Pilot Responsibility, 4−4−4
Items, 4−4−1

Altitude Data, 4−4−2
Clearance Limit, 4−4−1
Departure Procedure, 4−4−1
Holding Instructions, 4−4−2
Route of Flight, 4−4−1

Pre−Taxi, 5−2−1
Prefix, 4−4−1
Taxi, 5−2−1
VFR Flights, 4−4−5
Void Times, 5−2−4

Clearances, Special VFR Clearances, 4−4−3

Clearing Procedures, Visual, 4−4−10

CNF. See Computer Navigation Fix

Coded Depature Route, 4−4−3

Collision, Avoidance, Judgment, 8−1−8

Communication, Radio
Contact, Reestablishing, 6−4−2
Two−way Failure, 6−4−1

IFR Conditions, 6−4−1
Transponder Usage, 6−4−2
VFR Conditions, 6−4−1

Communications
ARTCC, 5−3−1

Additional Reports, 5−3−4
Position Reporting, 5−3−3

Distress, 6−3−1
Radio, 4−2−1

Phonetic Alphabet, 4−2−5
Release, 4−1−1
Urgency, 6−3−1

Computer Navigation Fix (CNF), 1−1−34

Conflict Alert, Aircraft, 4−1−11

Contact Approach, 5−4−59

Contact Procedures, 4−2−1
Initial Contact, 4−2−1

Control of Lighting Systems, 2−1−10

Control Towers, 4−1−1

Controlled Firing Areas, 3−4−2

Controller, Responsibility, 5−3−8, 5−4−58, 5−5−1

COP. See Changeover Points

CORONA, 7−5−9

Course Lights, 2−2−1

CVFP. See Charted Visual Flight Procedures

D
Decompression Sickness, 8−1−4

Density Altitude, Effects, 7−5−4

Departure, Restrictions, 5−2−4

Departure Control, 5−2−5

Departures, Instrument, 5−5−6

DF. See Direction Finder

Direct User Access Terminal System, 7−1−3
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Direction Finder, VHF, 1−1−25

Discrete Emergency Frequency, 6−5−1

Distance Measuring Equipment, 1−1−3, 1−1−9, 5−3−12

Distress, 6−3−1

Ditching Procedures, 6−3−3

DME. See Distance Measuring Equipment

Doppler Radar, 1−1−25

DUATS. See Direct User Access System

E
Ear Block, 8−1−4

EFAS. See En Route Flight Advisory Service

EFVS. See Enhanced Flight Vision Systems

ELT. See Emergency Locator Transmitters

Emergency, 6−1−1
Air Piracy, 6−3−6
Airborne Aircraft Inspection, 7−5−8
Aircraft, Overdue, 6−2−5
Body Signals, 6−2−6
Direction Finding Instrument Approach, 6−2−1
Ditching Procedures, 6−3−3
Explosives Detection, FAA K−9 Team Program,

6−2−4
Fuel Dumping, 6−3−7
Inflight Monitoring and Reporting, 6−2−4
Intercept and Escort, 6−2−2
Locator Transmitters, 6−2−2
Obtaining Assistance, 6−3−2
Pilot Authority, 6−1−1
Pilot Responsibility, 6−1−1
Request Assistance Immediately, 6−1−1
Search and Rescue, 6−2−5
Services, 6−2−1

Radar Service for VFR Aircraft in Difficulty,
6−2−1

Survival Equipment, 6−2−6
Transponder Operation, 6−2−1
VFR Search and Rescue Protection, 6−2−6

Emergency Locator Transmitter, 6−2−2

En Route Flight Advisory Service, 7−1−8

Enhanced Flight Vision Systems, 5−4−55

Escort, 6−2−2

Explosives, FAA K−9 Detection Team Program, 6−2−4

F
Final Guard, 3−5−1

FIS−B. See Flight Information Service−Broadcast

Fitness, Flight
Alcohol, 8−1−1
Emotion, 8−1−2
Fatigue, 8−1−2
Hypoxia, 8−1−3
Stress, 8−1−2

Flight
Aerobatic, 8−1−8
Fitness, 8−1−1
Illusions, 8−1−5
Over National Forests, 7−4−1
Over National Parks, 7−4−1
Over National Refuges, 7−4−1
Safety, Meteorology, 7−1−1
Vision, 8−1−6

Flight Check Aircraft, 4−3−24

Flight Information Service−Broadcast, 4−5−18

Flight Information Services, 7−1−23

Flight Inspections Aircraft, 4−3−24

Flight Management System, 1−2−3, 5−1−12

Flight Management System Procedures, 5−4−1

Flight Plan
Change, 5−1−27

Proposed Departure Time, 5−1−28
Closing

DVFR, 5−1−28
VFR, 5−1−28

Composite, VFR/IFR, 5−1−10
DVFR Flights, 5−1−10
Explanation of IFR, 5−1−15
Explanation of VFR, 5−1−9
Form 7233−1, 5−1−9, 5−1−16
IFR, Canceling, 5−1−28
IFR Flights, Domestic, 5−1−11
VFR Flights, 5−1−8

Flight Restrictions, Temporary, 3−5−2

Flight Service Stations, 4−1−1

Flights, Outside the United States, 5−1−26

Fly Visual to Airport, 5−4−19

Flying, Mountain, 7−5−3

FMS. See Flight Management System

FMSP. See Flight Management System Procedures
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Forms
Bird Strike Incident/Ingestion Report, Appendix 1−1
Volcanic Activity Reporting Form, Appendix 2−1

Frequency, Instrument Landing System, 1−1−10

FSS. See Flight Service Stations

Fuel Dumping, 6−3−7

G
Gate Holding, 4−3−17

GBAS. See Ground Based Augmentation System

Glideslope, Visual Indicators, 2−1−1

Global Navigation Satellite System, 1−1−41, 5−1−12

Global Positioning System, 1−1−25
Database, 1−1−32
Equipment, 1−1−32
GPS Approach Procedures, 1−1−32

GNSS. See Global Navigation Satellite System

GPS. See Global Positioning System

GPS Approach Procedures, 1−1−32

Ground Based Augmentation System (GBAS), 1−1−42

Ground Based Augmentation System (GBAS) Landing
System (GLS), 1−1−41

Ground Station, Call Signs, 4−2−4

Ground Vehicle Operations, 4−1−6

Gulf of Mexico Grid System, 10−1−6

H
Half−Way Signs, 7−5−5

Hand Signals, 4−3−24

Hazard
Antenna Tower, 7−5−1
Bird, 7−4−1
Flight

Obstructions to Flight, 7−5−1
Potential, 7−5−1
VFR in Congested Areas, 7−5−1

Ground Icing Conditions, 7−5−12
Mountain Flying, 7−5−3
Overhead Wires, 7−5−2
Thermal Plumes, 7−5−13
Unmanned Balloons, 7−5−2
Volcanic Ash, 7−5−7

Hazardous Area Reporting Service, 4−1−18

HDTA. See High Density Traffic Airports

Helicopter
IFR Operations, 10−1−1
Landing Area Markings, 2−3−19
VFR Operations at Controlled Airports, 4−3−17
Special Operations, 10−2−1
Wake Turbulence, 7−3−6

High Density Traffic Airports, 4−1−21

Hold, For Release, 5−2−4

Holding, 5−3−8

Holding Position Markings, 2−3−1, 2−3−12
for Instrument Landing Systems, 2−3−12
for Taxiway/Taxiway Intersections, 2−3−12

Holding Position Signs, Surface Painted, 2−3−12

Hypoxia, 8−1−3

I
Icing Terms, 7−1−45

IFR, 4−4−4
Operations, To High Altitude Destinations, 5−1−25
Procedures, Use When Operating VFR, 5−1−2

IFR
Approaches, 4−1−6
Military Training Routes, 3−5−2
Separation Standards, 4−4−7

ILS. See Instrument Landing System

In−Runway Lighting, 2−1−6
Taxiway Centerline Lead−off Lights, 2−1−6
Taxiway Centerline Lead−On Lights, 2−1−6
Touchdown Zone Lighting, 2−1−6

Incident, Aircraft, Reporting, 7−6−1

Inertial Navigation System, 1−1−25

Inertial Reference Unit (IRU), 1−1−25, 5−1−12

Initial Contact, 4−2−1

INS. See Internal Navigation System

Instrument Departure Procedures (DP), 5−2−5

Instrument Landing System, 1−1−7
Category, 1−1−10
Compass Locator, 1−1−10
Course, Distortion, 1−1−11
Distance Measuring Equipment, 1−1−9
Frequency, 1−1−10
Glide Path, 1−1−8
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Glide Slope, 1−1−8
Critical Area, 1−1−11

Holding Position Markings, 2−3−12
Inoperative Components, 1−1−11
Localizer, 1−1−7

Critical Area, 1−1−11
Locators, Compass, 1−1−7
Marker Beacon, 1−1−9
Minimums, 1−1−10

Instrument Meteorological Conditions (IMC), 5−2−5

Integrated Terminal Weather System, 4−3−11

Intercept, 6−2−2

Interception
Procedures, 5−6−2
Signals, 5−6−6

Interchange Aircraft, 4−2−4

International Flight Plan, IFR, Domestic, International,
5−1−17

International Flight Plan (FAA Form 7233−4)− IFR
Flights (For Domestic or International Flights),
5−1−17

Intersection Takeoffs, 4−3−12

IR. See IFR Military Training Routes

IRU. See Inertial Reference Unit

ITWS. See Integrated Terminal Weather System

K
K−9 Explosives Detection Team, 6−2−4

L
LAHSO. See Land and Hold Short Operations

Land and Hold Short Lights, 2−1−6

Land and Hold Short Operations (LAHSO), 4−3−13

Landing
Minimums, 5−4−49
Priority, 5−4−59

Laser Beam Exposure Questionnaire, Appendix 3−1

Laser Operations, 7−5−10

Law Enforcement Operations
Civil, 5−6−5
Military, 5−6−5

LDA. See Localizer−Type Directional Aid

Leased Aircraft, 4−2−4

Lifeguard, 4−2−4

Light Signals, Traffic Control, 4−3−15

Lighting
Aeronautical Light Beacons, 2−2−1
Aids

Airport, 2−1−1
Approach Light Systems, 2−1−1
Control of Lighting Systems, 2−1−10
In−Runway Lighting, 2−1−6
Pilot Control of Airport Lighting, 2−1−10
Runway End Identifier Lights, 2−1−6
Taxiway Lights, 2−1−13

Airport/Heliport Beacons, 2−1−13
Airport, Radio Control, 4−1−6
Code Beacon, 2−2−1
Course, 2−2−1
Navigation, 2−2−1
Obstruction, 2−2−1

Line Up and Wait , 5−2−1

LLWAS. See Low Level Wind Shear Alert System

Local Airport Advisory (LAA), 3−5−1, 4−1−3

Local Flow Traffic Management Program, 5−4−2

Localizer Performance with Vertical Guidance, 1−1−38

Localizer−Type Directional Aid, 1−1−8

Locator, Compass, 1−1−10

Long Island Sound Reporting Service, 4−1−18

Long Range Navigation, 1−1−17
Chain, 1−1−18
Receiver, 1−1−23

LORAN. See Long Range Navigation

Low Approach, 4−3−15

Low Level Wind Shear Alert System (LLWAS),
4−3−11, 7−1−52

Low Level Wind Shear/Microburst Detection Systems,
4−3−11

LPV. See Localizer Perfomance with Vertical Guidance

LUAW. See Line Up and Wait

M
MAYDAY, 6−3−1

Medical
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Carbon Monoxide Poisoning, 8−1−5
Decompression Sickness, 8−1−4
Facts, Pilots, 8−1−1
Flight, Ear Block, 8−1−4
Illness, 8−1−1
Medication, 8−1−1
Sinus Block, 8−1−4

Meteorology, 7−1−1
ATC InFlight Weather Avoidance, 7−1−38
Automated Surface Observing System, 7−1−29
Categorical Outlooks, 7−1−19
Clear Air Turbulence, 7−1−48
Cloud Heights, Reporting, 7−1−42
Direct User Access Terminal System, 7−1−3
Drizzle, Intensity, 7−1−43
En Route Flight Advisory Service, 7−1−8
FAA Weather Services, 7−1−1
ICAO, Weather Formats, 7−1−63
Icing, Airframe, 7−1−44
Inflight Aviation Weather Advisories, 7−1−9
Inflight Weather Broadcasts, 7−1−20
Microbursts, 7−1−48
National Weather Service, Aviation Products, 7−1−1
Pilot Weather Reports, 7−1−43
Precipitation, Intensity, 7−1−42
Preflight Briefing, 7−1−6
Runway Visual Range, 7−1−40
Telephone Information Briefing Service, 7−1−20
Thunderstorms, 7−1−58

Flying, 7−1−59
Transcribed Weather Broadcast, 7−1−20
Turbulence, 7−1−47
Visibility, Reporting, 7−1−42
Weather, Radar Services, 7−1−34
Weather Observing Programs, 7−1−27
Wind Shear, 7−1−48

Microwave Landing System, 1−1−14
Approach Azimuth Guidance, 1−1−14
Data Communications, 1−1−15
Elevation Guidance, 1−1−15
Operational Flexibility, 1−1−16
Range Guidance, 1−1−15

Military NOTAMs, 5−1−4

Military Operations Areas, 3−4−2

Military Training Routes, 3−5−1
IFR, 3−5−2
VFR, 3−5−2

Minimum, Fuel Advisory, 5−5−6

Minimum Safe Altitudes, 5−4−7

Minimum Vectoring Altitudes, 5−4−18

Minimums
Approach, 5−4−49
Instrument Landing Systems, 1−1−10
Landing, 5−4−49

Missed Approach, 5−4−52

MLS. See Microwave Landing System

MOA. See Military Operations Areas

Mode C, 4−1−15

Mountain Flying, 7−5−3

Mountain Wave, 7−5−4

Mountainous Areas, 5−6−8

MSA. See Minimum Safe Altitudes

Multicom, 4−1−6

MVA. See Minimum Vectoring Altitudes

N
National Forests, 7−4−1

National Geospatial−Intelligence Agency (NGA),
5−4−6

National Parks, 7−4−1

National Refuges, 7−4−1

National Security Areas, 3−5−9

National Weather Service, Aviation Products, 7−1−1

NAVAID
Identifier Removal During Maintenance, 1−1−16
Maintenance, 1−1−16
Performance, User Report, 1−1−17
Service Volumes, 1−1−4
with Voice, 1−1−17

Navigation, Aids, 1−1−1
Nondirectional Radio Beacon, 1−1−1
Radio, VHF Omni−directional Range, 1−1−1

Navigation Reference System (NRS), 5−1−15

Navigational
Aids, Radio

Distance Measuring Equipment, 1−1−3
Doppler Radar, 1−1−25
Identifier Removal During Maintenance, 1−1−16
Instrument Landing System, 1−1−7
Localizer−Type Directional Aid, 1−1−8
Long Range Navigation, 1−1−17
Microwave Landing System, 1−1−14



8/25/11 AIM

Index I−9

[References are to page numbers]

Navaid Service Volumes, 1−1−4
NAVAIDs with Voice, 1−1−17
Performance, User Report, 1−1−17
Simplified Directional Facility, 1−1−11
Tactical Air Navigation, 1−1−3
VHF Direction Finder, 1−1−25
VHF Omni−directional Range/Tactical Air

Navigation, 1−1−3
Inertial Navigation System, 1−1−25

NDB. See Nondirectional Radio Beacon

Near Midair Collision, 7−6−2

NGA. See National Geospatial−Intelligence Agency

NMAC. See Near Midair Collision

Nondirectional Radio Beacon, 1−1−1

Nonmovement Area Boundary Markings, 2−3−18

NOTAM. See Notice to Airmen

Notice to Airmen, 5−1−2
FDC NOTAM, 5−1−3
NOTAM Contractions, 5−1−4
NOTAM D, 5−1−3

Notice to Airmen System, 5−1−2

O
Obstacle Departure Procedures, 5−2−5

Obstruction Alert, 4−1−10

Operation Raincheck, 4−1−2

Operation Take−off, 4−1−2

Operational Information System (OIS), 5−1−10

Option Approach, 4−3−23

P
P−static, 7−5−9

PAN−PAN, 6−3−1

PAPI. See Precision Approach Path Indicator

PAR. See Precision Approach; Precision Approach
Radar

Parachute Jumps, 3−2−2, 3−5−5

Phonetic Alphabet, 4−2−5

Pilot

Authority, 6−1−1
Responsibility, 4−1−14, 4−4−1, 4−4−4, 5−4−58,

5−5−1, 6−1−1, 7−3−6

Pilot Control of Airport Lighting, 2−1−10

Pilot Visits to Air Traffic Facilities, 4−1−1

Pilot Weather Reports, 7−1−43

Piracy, Air, Emergency, 6−3−6

PIREPs. See Pilot Weather Reports

Pointer NOTAMs, 5−1−4

Position Reporting, 5−3−3

Pre−departure Clearance Procedures, 5−2−1

Precipitation Static, 7−5−9

Precision Approach, 5−4−34

Precision Approach Path Indicator, 2−1−4

Precision Approach Radar, 4−5−7

Precision Approach Systems, 1−1−42

Preflight, Preparation, 5−1−1

Priority, Landing, 5−4−59

Procedure Turn, 5−4−28
Limitations, 5−4−31

Procedures
Arrival, 5−4−1
En Route, 5−3−1
Instrument Approach, 5−4−26
Interception, 5−6−2

Prohibited Areas, 3−4−1

Publications, Aeronautical, 9−1−1

Published Instrument Approach Procedure Visual
Segment, 5−4−19

Pulsating Visual Approach Slope Indicator, 2−1−5

R
Radar

Air Traffic Control Radar Beacon System, 4−5−2
Airport Route Surveillance Radar, 4−5−7
Airport Surveillance Radar, 4−5−7
Approach Control, 5−4−3
Approaches, 5−4−34
Capabilities, 4−5−1
Doppler, 1−1−25
Limitations, 4−5−1
Monitoring of Instrument Approaches, 5−4−35
Precision Approach, 4−5−7
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Precision Approach Radar, 4−5−7
Surveillance, 4−5−7
Vector, 5−5−3

Radar Assistance to VFR Aircraft, 4−1−11

Radar Beacon, Phraseology, 4−1−17

Radar Sequencing and Separation, VFR Aircraft,
TRSA, 4−1−13

Radar Traffic Information Service, 4−1−8

Radio, Communications, 4−2−1
Altitudes, 4−2−6
Contact Procedures, 4−2−1
Directions, 4−2−6
Inoperative Transmitter, 4−2−7
Phonetic Alphabet, 4−2−5
Receiver Inoperative, 4−2−7
Speeds, 4−2−6
Student Pilots, 4−2−4
Technique, 4−2−1
Time, 4−2−6
Transmitter and Receiver Inoperative, 4−2−7
VFR Flights, 4−2−8

RCLS. See Runway Centerline Lighting

Receiver, VOR, Check, 1−1−2

REIL. See Runway End Identifier Lights

REL. See Runway Entrance Lights

Release Time, 5−2−4

Remote Airport Advisory (RAA), 3−5−1, 4−1−4

Remote Airport Information Service (RAIS), 3−5−1,
4−1−4

Required Navigation Performance (RNP), 1−2−1,
5−4−23

Required Navigation Performance (RNP) Operations,
5−1−28, 5−5−7

Rescue Coordination Center
Air Force, 6−2−5

Alaska, 6−2−5
Coast Guard, 6−2−5
Joint Rescue, Hawaii, 6−2−5

Reservations, Airport, 4−1−21

Responsibility
Controller, 5−3−8, 5−4−58, 5−5−1
Pilot, 4−1−14, 4−4−1, 4−4−4, 5−4−58, 5−5−1, 6−1−1,

7−3−6

Restricted Areas, 3−4−1

Restrictions

Departure, 5−2−4
Flight, Temporary, 3−5−2

RNAV. See Area Navigation

RNP. See Required Navigation Performance

Route
Coded Departure Route, 4−4−3
Course Changes, 5−3−7

Route System, 5−3−5

Runway
 Friction Reports, 4−3−11
Aiming Point Markings, 2−3−2
Centerline Markings, 2−3−2
Closed

Lighting, 2−3−18
Marking, 2−3−18

Demarcation Bar, 2−3−4
Designators, 2−3−2
Friction Advisories, 4−3−11
Holding Position Markings, 2−3−12
Markings, 2−3−1
Separation, 4−4−9
Shoulder Markings, 2−3−3
Side Stripe Markings, 2−3−3
Signs, Distance Remaining, 2−3−29
Threshold Bar, 2−3−4
Threshold Markings, 2−3−3
Touchdown Zone Markers, 2−3−2

Runway
 Edge Light Systems, 2−1−6
End Identifier Lights, 2−1−6
Entrance Lights, 2−1−7, 2−1−8
Centerline Lighting System, 2−1−6
Status Light (RWSL) System, 2−1−7, 2−1−8

Runway Intersection Lights (RIL), 2−1−9

RWSL System, Runway Status Light (RWSL) System.
See Runway Status Light (RWSL) System

Runway,  Visual Range, 7−1−40

Runways, Use, 4−3−6

RVR. See Runway Visual Range

S
Safety

Alert, 5−5−3
Alerts, 3−2−1

Aircraft Conflict, 3−2−1
Mode C Intruder, 3−2−1
Terrain/Obstruction, 3−2−1
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Aviation, Reporting, 7−6−1
Seaplane, 7−5−6

Safety Alert, 4−1−10
Aircraft Conflict Alert, 4−1−11
Obstruction Alert, 4−1−10
Terrain Alert, 4−1−10

SAR. See Search and Rescue

SCAT−I DGPS. See Special Category I Differential
GPS

Scuba Diving, Decompression Sickness, 8−1−4

SDF. See Simplified Directional Facility

Seaplane, Safety, 7−5−6

Search and Rescue, 6−2−2, 6−2−5

Security, National, 5−6−1

Security Identification Display Area, 2−3−31

See and Avoid, 5−5−4

Separation
IFR, Standards, 4−4−7
Runway, 4−4−9
Visual, 4−4−9, 5−5−5
Wake Turbulence, 7−3−7

Sequenced flashing lights (SFL), 2−1−10

SFL. See Sequenced flashing lights

SIDA. See Security Identifications Display Area

Side−Step Maneuver, 5−4−49

Signs
Airport, 2−3−1
Half−Way, 7−5−5

Simplified Directional Facility, 1−1−11

Sinus Block, 8−1−4

Special Category I Differential GPS (SCAT−I DGPS),
1−1−42

Special Instrument Approach Procedures, 1−1−42,
5−4−28

Special Traffic Management Programs, 4−1−21

Special Use Airspace, 3−4−1
Alert Areas, 3−4−2
Controlled Firing Areas, 3−4−2
Military Operations Areas, 3−4−2
Prohibited Areas, 3−4−1
Restricted Areas, 3−4−1
Warning Areas, 3−4−1

Special Use Airspace (SUA) NOTAMs, 5−1−4

Special VFR Clearances, 4−4−3

Speed, Adjustments, 4−4−7, 5−5−4

Standard Instrument Departures, 5−2−5

Standard Terminal Arrival, 5−4−1

STAR. See Standard Terminal Arrival

Surface Painted Holding Position Signs, 2−3−12

Surveillance Approach, 5−4−34

Surveillance Radar, 4−5−7

Surveillance Systems, 4−5−1

T
TACAN. See Tactical Air Navigation

Tactical Air Navigation, 1−1−3

TAF. See Aerodrome Forecast

Takeoff Hold Lights (THL), 2−1−8

Takeoffs, Intersection, 4−3−12

Taxi
Clearance, 5−2−1
During Low Visibility, 4−3−20

Taxiway
Centerline Markings, 2−3−7
Closed

Lighting, 2−3−18
Marking, 2−3−18

Edge Markings, 2−3−7
Geographic Position Markings, 2−3−10
Holding Position Markings, 2−3−12
Markings, 2−3−1, 2−3−7
Shoulder Markings, 2−3−7
Surface Painted Direction Signs, 2−3−10
Surface Painted Location Signs, 2−3−10

Taxiway Centerline Lead−Off Lights, 2−1−6

Taxiway Lights, 2−1−13
Centerline, 2−1−13
Clearance Bar, 2−1−14
Edge, 2−1−13
Runway Guard, 2−1−14
Stop Bar, 2−1−14

TCAS. See Traffic Alert and Collision Avoidance
System

TDWR. See Terminal Doppler Weather Radar

TDZL. See Touchdown Zone Lights

TEC. See Tower En Route Control
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Telephone Information Briefing Service, 7−1−20

Temporary Flight Restrictions, 3−5−2

Terminal Arrival Area (TAA), 5−4−7

Terminal Doppler Weather Radar (TDWR), 4−3−11,
7−1−53

Terminal Radar Service Areas, 3−5−9

Terminal Radar Services for VFR Aircraft, 4−1−12

Terminal Weather Information For Pilots System
(TWIP), 7−1−58

Terrain Alert, 4−1−10

THL. See Takeoff Hold Lights

TIBS. See Telephone Information Briefing Service

Time
Clearance Void, 5−2−4
Release, 5−2−4

TIS. See Traffic Information Service

TIS−B. See Traffic Information Service−Broadcast

TLS. See Transponder Landing System

Touchdown Zone Lights (TDZL), 2−1−6

Tower, Antenna, 7−5−1

Tower En Route Control, 4−1−14

Traffic
Advisories, 5−5−4
Local Flow Traffic Management Program, 5−4−2

Traffic Advisory Practices, Airports Without Operating
Control Towers, 4−1−2

Traffic Alert and Collision Avoidance System, 4−4−10

Traffic Control Light Signals, 4−3−15

Traffic Information Service, 4−5−8

Traffic Information Service (TIS), 4−4−11

Traffic Information Service−Broadcast , 4−5−17

Traffic Patterns, 4−3−2

Transcribed Weather Broadcast, 7−1−20

Transponder Landing System (TLS), 1−1−42

Transponder Operation, 4−1−15
Automatic Altitude Reporting, 4−1−15
Code Changes, 4−1−16
Emergency, 6−2−1
Ident Feature, 4−1−16
Mode C, 4−1−15
Under Visual Flight Rules, 4−1−17
VFR, 4−1−17

Tri−Color Visual Approach Slope Indicator, 2−1−4

TRSA. See Terminal Radar Service Areas

Turbulence, Wake, 7−3−1
Air Traffic Separation, 7−3−7
Helicopters, 7−3−6
Pilot Responsibility, 7−3−6
Vortex Behavior, 7−3−2
Vortex Generation, 7−3−1
Vortex Strength, 7−3−1

TWEB. See Transcribed Weather Broadcast

TWIP. See Terminal Weather Information For Pilots
System

U
Ultralight Vehicles, 3−2−2

Unicom, 4−1−6

Unidentified Flying Object (UFO) Reports, 7−6−3

Unmanned Aircraft, 7−5−2

Urgency, 6−3−1

V
VASI. See Visual Approach Slope Indicator

VCOA. See Visual Climb Over the Airport

VDP. See Visual Descent Points

Vector, Radar, 5−5−3

Vehicle Roadway Markings, 2−3−16

Vertical Navigation, 5−1−12

VFR Corridors, 3−5−7

VFR Flights in Terminal Areas, 4−3−17

VFR Flyways, 3−5−5

VFR Military Training Routes, 3−5−2

VFR Transition Routes, 3−5−7

VFR−on−Top, 5−5−6

VHF, Direction Finder, 1−1−25

VHF Omni−directional Range, 1−1−1

VHF Omni−directional Range/Tactical Air Navigation,
1−1−3

Visual
Approach, 5−4−57, 5−5−5
Clearing Procedures, 4−4−10
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Glideslope Indicators, 2−1−1
Separation, 4−4−9, 5−5−5

Visual Approach Slope Indicator, 2−1−1

Visual Climb Over the Airport (VCOA), 5−2−8

Visual Descent Points, 5−4−18

Visual Meteorological Conditions (VMC), 5−2−5

Visual Segment, 5−4−19

VNAV. See Vertical Navigation

Void Times, Clearance, 5−2−4

Volcanic, Ash, 7−5−7

Volcanic Activity Reporting, Forms. See Appendix 2

VORSee also VHF Omni−directional Range
Receiver Check, 1−1−2

VOR Receiver Checkpoint Markings, 2−3−16

VORTAC. See VHF Omni−directional Range/Tactical
Air Navigation

VR. See VFR Military Training Routes

W
Waivers, 4−1−23

Wake, Turbulence, 7−3−1

Warning Areas, 3−4−1

Weather
Deviations in Oceanic Controlled Airspace, 7−1−39
ICAO, Weather Formats, 7−1−63

Weather System Processor (WSP), 4−1−23, 4−3−11,
7−1−54

WSP. See Weather System Processor
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