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ANNEX 6 — OPERATION OF AIRCRAFT

Part I
Chapter 3 General
3.3.1 The U.S. Flight Operations Quality Assurance (FOQA) program is a voluntary program.
Chapter 4 Flight Operations
Chapter 4 Reference For multiengine aeroplanes, commuter and on—demand operators are required to maintain
432 copies of the load manifest for 30 days. Part 121 air carriers are required to keep copies of
the load manifest for 90 days
Chapter 4 Reference When determining the distance to a take—off alternate, the United States does not require
43412 commuter and on demand operations to calculate engine inoperative configurations.
However, it is required that the alternate must be within one—hour flying time (at normal
cruising speed, in still air) of the aerodrome of departure.
Chapter 4 Reference In the event of a loss of pressurization, the U.S. requires descent within four minutes to
43.9.2 14,000 ft, not the 13,000 ft as required by ICAO.

Chapter 4 Reference
492

The United States allows turbo—jets that are certificated for single pilot operations.

Chapter 5

Aeroplane performance operating limitations

Chapter 5 Reference
5.2.8.1

The United States does not have specific regulations that require the loss of Runway length
be considered due to alignment of the airplane prior to takeoff. However, the United States
does within its aircraft certification regulations require aircraft performance be determined
by using the point on the runway where takeoff is started when computing takeoff distance.
This same criteria is used when computing runway available for accelerate/stop distance.
Accounting for runway loss due to alignment is done within each air carrier’s approved
operations manual.

Chapter 5 Reference
541

The U.S. does not require turbine engine reliability to have a power loss rate of less than 1
per 100,000 engine hours, a radio altimeter, two attitude indicators, airborne weather radar, a
certified navigation system to identify aerodromes as forced landing areas, or an engine fire
warning system.

Chapter 5 Reference
542

The U.S. does not require an automatic trend monitoring system on aeroplanes certificated
after 1 January 2005.

Chapter 6

Aeroplane instruments, equipment and flight documents

6.3.23.2

The current operational rules require a CVR recording duration of at least the last 2
hours of operation.

Chapter 6 Reference
6.4.1

The U.S. does not require a time piece.

Chapter 6 Reference The United States does not require aeroplanes on VFR flights, when operated as controlled

6.4.2 flights, to be equipped in accordance with the requirements for aeroplanes operated under
instrument flight rules.

Chapter 6 Reference Seaplanes are not required to have equipment for making the sound signals prescribed in the

6.5.1 International Regulations for Preventing Collisions at Sea. Seaplanes are not required to be
equipped with one sea anchor (drogue).

Chapter 6 Reference The United States defines extended over water operations for aircraft other than helicopters

6.5.3.1 as an operation over water at a horizontal distance of more than 50 nautical miles from the
nearest shoreline.
For 6.5.3.1.c — The United States does not require 8.8. kHz underwater locating devices to be
installed on aircraft.

Chapter 6 Reference The United States does not require equipment to measure cosmic radiation.

6.12

Federal Aviation Administration
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6.15.1 The United States requires all Part 121 turbine aircraft to be equipped with terrain avoidance

equipment. However, 14 CFR Part 135 only defines that turbine aircraft with 10 or more
passenger seats be equipped and is silent on the 5700 KG weight/take off mass requirement.
Chapter 6 Reference The U.S. does not require ground proximity systems for piston powered airplanes.
6.15.5
6.17.2 The United States does not require an ELT for scheduled air carrier operations conducted by
scheduled operators unless the scheduled operation is operated over water or remote areas.
The United States only requires one ELT on flights over water or remote area.
6.17.3 The United States does not require an ELT for scheduled air carrier operations conducted by
scheduled operators unless the scheduled operation is operated over water or remote areas.
The United States only requires one ELT on flights over water or remote areas.
6.17.4 The United States does not require an ELT for scheduled air carrier operations conducted by
scheduled operators unless the scheduled operation is operated over water or remote areas.
The United States only requires one ELT on flights over water or remote areas.
6.17.5 The United States does not require an ELT for scheduled air carrier operations conducted by
scheduled operators unless the scheduled operation is operated over water or remote areas.
The United States only requires one ELT on flights over water or remote areas.
Chapter 6 Reference The U.S. does not require pressure altitude information with a resolution of 25 feet or better.
6.20.2
Chapter 6 Reference The U.S. does not require pressure altitude information with a resolution of 25 feet or better.
6.20.3
Chapter 6 Reference The United States requires the use of boom (or mask) microphones below 18,000 ft which
6.21 would be considered transition altitude.
However, if the flight is conducted below 18,000 ft and is in the cruise phase of the flight,
boom microphones may be removed.
Certain 14 CFR part 135 operations that do not have cockpit voice recorder requirements are
not required to wear boom microphones.
Chapter 6 Reference When operations by a single pilot are authorized the U.S. requires an autopilot for IFR
6.23 passenger operations, but not for VFR or cargo operations. A) The U.S. does not require a
boom microphone. B) The U.S. requires charts be available and used.
Chapter 8 Aeroplane Maintenance

Chapter 8 Reference
8.4.2

The United States requires that records of work be retained until the work is repeated,
superseded by other work or for one year after the work is performed, but does not require
the records be retained after the unit has been permanently withdrawn from service.

Chapter 9

Aeroplane flight crew

Chapter 9 Reference
9.4.2.1

The cited regulation addresses recency and current requirements. Air operators have the
discretion as to the extent the operator may qualify and keep current a cruise relief pilot
above the regulatory requirement. In lieu of a pilot qualified and current as only a cruise
relief pilot, a fully qualified and current SIC may serve as a cruise relief pilot.

Chapter 9 Reference The U.S prescribes processes for variant cross training for flight crews related to variants.

9.4.2.2 Air operators have the discretion as to what extent the operator may qualify and keep
current a cruise relief pilot above the regulatory requirement.

Chapter 9 Reference Operators are required to provide the information as outlined in this Standard and ensure the

9.4.3.2 pilot as adequate knowledge of, and the ability to use this information.

Twenty—Eighth Edition
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Chapter 9 Reference
9.4.3.5

The U.S. does not restrict operators from using a pilot as a pilot—-in—command on a route
where the pilot has not, within the preceding 12 months, made at least one trip between the
terminal points of that route as a pilot member of the flight crew, as a check pilot, or as an
observer on the flight deck, except for special areas and airports.

A list of U.S. Special airports may be found at the following link:
https://drs.faa.gov/browse/excelExternal Window/DRSDOCID183887239820230707194018
.0001 .

Chapter 9 Reference
9.4.3.6

The U.S. does not have an area/route 12 month currency requirement for pilots in command,
except for special areas and airports.

Chapter 9 Reference
9.4.4.1

For PICs, the U.S. requires 1 proficiency checks per 12 months and either proficiency check
or an approved simulator training course, for SICs, the U.S. requires 1 proficiency check
each 24 months and another proficiency check or an approved simulator training course
every 12 months.

PART II

Section I1

General Aviation Operations

Chapter 2.4

Aeroplane instruments, equipment and flight documents.

24.8

Airplanes operated under visual flight rules at night are not required to be equipped with: c)
to f) a) a turn and slip indicator; b) an attitude indicator (artificial horizon); c) a heading
indicator (directional gyroscope); d) a means of indicating whether the supply of power to
the gyroscopic instruments is adequate; €) a sensitive pressure altimeter; f) a means of
indicating the outside air temperature; g) a timepiece with a sweep second hand; h) an
airspeed indicating system with a means of preventing malfunctioning due to condensation
or icing; i) a rate—of—climb and descent indicator; j) a landing light; k) illumination for flight
instruments and equipment; 1) lights in passenger compartments; and m) a flashlight
(electric torch) for each crew member station.

Chapter 2.5

Aeroplane Communication, Navigation and Surveillance Equipment

2511

Except when operating under controlled flight, airplanes operated at night are not required
to have radio communications equipment capable of conducting two-way communications.
United States requirements for radio communications equipment are based upon the type of
airspace in which the operation occurs, and not on the time of the day.

2512

When more than one radio communications equipment unit is required, the United States
has no provision that each unit be independent of any other.

2514

Except when operating under controlled flight, airplanes on extended flights over water or
on flights over underdeveloped land are not required to have radio communications
equipment capable of conducting two-way communications.

2521

The United States has no provisions concerning required aircraft navigation instruments
enabling a flight to proceed in accordance with a flight plan, prescribed RNP types, or the
air traffic services provided. The United States does not specify a minimum distance
between landmark references used by flights operating under visual flight rules.

Chapter 2.6

Aeroplane Maintenance

2.6.2.2.

The FAA established Title 14 Code of Federal Regulations section 43.10, which speaks to
the disposition of parts, removed from type-certificated products. After April 15, 2002, each
person who removes a life-limited part from a type certificated product must ensure that the
part is controlled using: a record keeping system; tag or record attached to part;
non-permanent marking; permanent marking; or segregation.

Chapter 2.8

Manuals, logs and records

2.8.2.1

The FAA doesn’t require a journey logbook for General Aviation operations.

Federal Aviation Administration

Twenty—Eighth Edition


https://drs.faa.gov/browse/excelExternalWindow/DRSDOCID183887239820230707194018.0001
https://drs.faa.gov/browse/excelExternalWindow/DRSDOCID183887239820230707194018.0001

AIP
United States of America

GEN 1.7-52
5 SEP 24

2.8.3 The FAA doesn’t require pilots for General Aviation operations to carry a list of emergency
equipment. The list of required flying equipment and operating information is available in
14 CFR § 91.503.

Appendix 2.4 General aviation specific approvals

2. SPECIFIC The FAA monitors RVSM performance on a continual basis via ADS-B.

APROVAL

TEMPLATE

Section III Large and Turbojet Aeroplanes
Chapter 3.1 Applicability

3.1.1 Large aircraft means aircraft of more than 12,500 pounds, maximum certificated takeoff
weight. Additionally, 14 CFR part 91 requirements for non—commercial general aviation
operations apply to large and turbojet airplanes with additional specific requirements
established 14 CFR part 91 subparts F and G.

3.1.2 Large aircraft means aircraft of more than 12,500 pounds, maximum certificated takeoff
weight. Additionally, 14 CFR part 91 requirements for non—commercial general aviation
operations apply to large and turbojet airplanes with additional specific requirements
established 14 CFR part 91 subparts F and G.

34 Flight operations

34353 No person may begin a flight in an airplane under VFR conditions unless (considering wind

and forecast weather conditions) there is enough fuel to fly to the first point of intended
landing and, assuming normal cruising speed—

(1) During the day, to fly after that for at least 30 minutes; or
(2) At night, to fly after that for at least 45 minutes.

No person may operate a civil aircraft in IFR conditions unless it carries enough fuel
(considering weather reports and forecasts and weather conditions) to—

(1) Complete the flight to the first airport of intended landing;

(2) Except as provided in paragraph (b) of this section, fly from that airport to the alternate
airport; and

(3) Fly after that for 45 minutes at normal cruising speed or, for helicopters, fly after that for
30 minutes at normal cruising speed.

Twenty—FEighth Edition
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34354

No person may begin a flight in an airplane under VFR conditions unless (considering wind
and forecast weather conditions) there is enough fuel to fly to the first point of intended
landing and, assuming normal cruising speed—

(1) During the day, to fly after that for at least 30 minutes; or

(2) At night, to fly after that for at least 45 minutes.

No person may operate a civil aircraft in IFR conditions unless it carries enough fuel
(considering weather reports and forecasts and weather conditions) to—

(1) Complete the flight to the first airport of intended landing;

(2) Except as provided in paragraph (b) of this section, fly from that airport to the alternate
airport; and

(3) Fly after that for 45 minutes at normal cruising speed or, for helicopters, fly after that for
30 minutes at normal cruising speed.

3.4.3.6.1

For general aviation operations, the pilot is the operator as noted in the definition for operator
in Annex 6, Part II and is not required to develop policies or procedures.

Chapter 3.11

Manuals, logs and records

3.11.2.3

PART III

The FAA considers the terms Maintenance Program and Inspection Program to be different.
In addition, the FAA recognizes there are significant differences between an air carrier main-
tenance program and an inspection program used in non—air carrier operations. The FAA
requires air carriers that operate certain types of aircraft to have a maintenance program
(CAMP). In general, some non air—carrier aircraft, along with aircraft operated under 14
CFR part 91, are not required to have a maintenance program. However, FAA regulations
and various Advisory Circulars allow the operator/registered owner to use a maintenance
program if they decide to do so. 14 CFR § 91.409 identifies the inspection programs avail-
able for selection by a registered owner. Advisory Circular 120-16 may be used as a guide to
develop a maintenance program.

Section I

General

Chapter 1

Definitions

Section I1

International Commercial Air Transport

1.3.1

The U.S. Flight Operations Quality Assurance (FOQA) program is a voluntary program.

Chapter 2 Reference
2242

The pilot in command of an aircraft is directly responsible for, and is the final authority as to,
the operation of that aircraft.

Federal Aviation Administration
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2283 Takeoff and landing under IFR.

(a) Instrument approaches to civil airports. Unless otherwise authorized by the FAA, when it
is necessary to use an instrument approach to a civil airport, each person operating an
aircraft must use a standard instrument approach procedure prescribed in part 97 of this
chapter for that airport. This paragraph does not apply to United States military aircraft.

(b) Authorized DA/DH or MDA. For the purpose of this section, when the approach
procedure being used provides for and requires the use of a DA/DH or MDA, the authorized
DA/DH or MDA is the highest of the following:

——(1) The DA/DH or MDA prescribed by the approach procedure.
——(2) The DA/DH or MDA prescribed for the pilot in command.

——(3) The DA/DH or MDA appropriate for the aircraft equipment available and used during
the approach.

(c) Operation below DA/DH or MDA. Except as provided in § 91.176 of this chapter, where
a DA/DH or MDA is applicable, no pilot may operate an aircraft, except a military aircraft
of the United States, below the authorized MDA or continue an approach below the
authorized DA/DH unless —

——(1) The aircraft is continuously in a position from which a descent to a landing on the
intended runway can be made at a normal rate of 11descent using normal maneuvers, and
for operations conducted under part 121 or part 135 unless that descent rate will allow
touchdown to occur within the touchdown zone of the runway of intended landing;

——(2) The flight visibility is not less than the visibility prescribed in the standard instrument
approach being used; and

——(3) Except for a Category II or Category III approach where any necessary visual
reference requirements are specified by the Administrator, at least one of the following
visual references for the intended runway is distinctly visible and identifiable to the pilot:

————(i) The approach light system, except that the pilot may not descend below 100 feet
above the touchdown zone elevation using the approach lights as a reference unless the red
terminating bars or the red side row bars are also distinctly visible and identifiable.

————(ii) The threshold.
The U.S. has not adopted the 2D and 3D instrument approach operation language.
2.3.3.2 The United States does not require that the operations manual describe the contents and use
of the operational flight plan, but does require establishing procedures for locating each
flight.
23421 U.S. regulations allow for isolated aerodrome operations but do not require a point of no
return (PNR) calculation.
423 U.S. regulations do not require two alternates in marginal weather conditions.

6.3 The fuel requirements for commuter and on demand operations are expressed in terms of
flight time and do not include a specific altitude requirement.
Chapter 2 Reference The United States does not require IFR helicopter operations to maintain a specific altitude

2.3.63.1 above a destination.
Chapter 2 Reference Fuel reserves for IFR helicopter operations is 30 minutes at normal cruise speed beyond the
2.3.6.3.2 alternate heliport.
Chapter 2 Reference The United States has no provisions addressing when a suitable alternate is unavailable. If
I 2.3.633 the destination weather so requires, an alternate must be specified and 30-minute fuel
reserves must be carried.
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Chapter 2 Reference
2.3.6.4

The operations manual does not include procedures for loss of pressurization and other
contingencies.

2.3.6.5

VFR: Fuel Supply

No person may begin a flight operation in a helicopter under VFR unless, considering wind
and forecast weather conditions, it has enough fuel to fly to the first point of intended
landing and, assuming normal cruising fuel consumption, to fly after that for at least 20
minutes.

IFR: Alternate airport requirements

Except as provided in paragraph (b) of this section, no person may operate an aircraft in [IFR
conditions unless it carries enough fuel (considering weather reports or forecasts or any
combination of them) to—

(1) Complete the flight to the first airport of intended landing;
(2) Fly from that airport to the alternate airport; and

(3) Fly after that for 45 minutes at normal cruising speed or, for helicopters, fly after that
for 30 minutes at normal cruising speed.

(b) Paragraph (2)(2) of this section does not apply if part 97 of this chapter prescribes a
standard instrument approach procedure for the first airport of intended landing and, for at
least one hour before and after the estimated time of arrival, the appropriate weather reports
or forecasts, or any combination of them, indicate that—

(1) The ceiling will be at least 1,500 feet above the lowest circling approach MDA; or

(2) If a circling instrument approach is not authorized for the airport, the ceiling will be
at least 1,500 feet above the lowest published minimum or 2,000 feet above the airport
elevation, whichever is higher; and

(3) Visibility for that airport is forecast to be at least three miles, or two miles more than
the lowest applicable visibility minimums, whichever is the greater, for the instrument
approach procedure to be used at the destination airport.

Chapter 2 Reference
2371

The operator’s manual must include:

Procedures for refueling aircraft, eliminating fuel contamination, protecting from fire
(including electrostatic protection), and supervising and protecting passengers during
refueling;

Chapter 2 Reference
23.74

The operator’s manual must include:

Procedures for refueling aircraft, eliminating fuel contamination, protecting from fire
(including electrostatic protection), and supervising and protecting passengers during
refueling;

Procedures for ensuring compliance with emergency procedures, including a list of the
functions assigned each category of required crewmembers in connection with an
emergency and emergency evacuation duties under §135.123;

AC 150/3230 requires compliance with National Fire Protection Association standards in
NPA 407 which provides:

Accessibility to aircraft by emergency fire equipment shall be considered in establishing
aircraft fuel servicing positions.
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Chapter 2 Reference The operator’s manual must include:
2.3.7.6
Procedures for refueling aircraft, eliminating fuel contamination, protecting from fire
(including electrostatic protection), and supervising and protecting passengers during
refueling;
Chapter 2 Reference The United States requires oxygen at all times for passengers experiencing cabin pressure
2.3.8.1 altitudes above 15,000 ft, not 13,000 ft (620hPa) as per ICAO.
Chapter 2 Reference In the event of a loss of pressurization the U.S. requires descent within four minutes to
2.3.8.2 14,000 ft, not the 13,000 ft as required by ICAO.
Chapter 2 Reference The United States does not utilize a 1,000 ft minimum for non-precision approaches
24.1.3

Chapter 3 Reference
3.2.7

US does not require the helicopter weight limitations found I n3.2.7 a), c), and d).

3.2.7.2.1 The rotorcraft must be able to maintain any required flight condition and make a smooth
transition from any flight condition to any other flight condition without exceptional
piloting skill, alertness, or strength, and without danger of exceeding the limit load factor
under any operating condition probable for the type, including—
(1) Sudden failure of one engine, for multiengine rotorcraft meeting Transport Category A
engine isolation requirements;
(2) Sudden, complete power failure, and
(3) Sudden, complete control system failures.
Aircraft operational approval that does not require guaranteed engine out performance (Part
29 Category B or Part 27 Normal Category for single or multi—engine helicopters) shall be
operated per the specific approved flight manual procedures that ensure a safe landing
following an engine failure or all engine failure.

Chapter 4 Reference Precaution Kits and First aid equipment are not required on helicopters.

4.2.2

Chapter 4 Reference The US does not require marking of break-in points.

4.24.1

Chapter 4 Reference The U.S. does not require marking of break-in points.

4.24.2

Chapter 4 Reference The FAA does not specify a requirement for two landing lights.

4.4.2

Chapter 4 Reference B) and C) Life—saving rafts and pyrotechnic devices are only required for extended

45.2.1 over—water operations. That is in respect to helicopters in operations over water with a
horizontal distance of more than 50 NM from the nearest shoreline and more than 50 NM
from an offshore heliport structure.

Chapter 4 Reference Helicopters operated over land areas designated as areas in which search and rescue would

4.6 be especially difficult are not required to be equipped with signaling devices or life-saving

equipment. The U.S. does not designate areas in which search and rescue would be
especially difficult and therefore does not require additional equipment.

Chapter 5 Reference
5.1.1

Except when operating under controlled flight, helicopters are not required to have radio
communications for night operations.

Chapter 5 Reference
521

The United States does not require a helicopter to be provided with navigation equipment in
accordance with RNP types for navigation with the United States. However, the United
States does provide information and operations specifications for IFR operating
requirements when U.S. operators and aircraft conduct operations in the European Airspace
Designated for Basic Area Navigation (RNP-5 and 10).

Chapter 6 Reference The U.S. requires that records of work be retained until the work is repeated, superseded by

6.4.2 other work for one year after the work is performed, but does not require the records be
retained after the until has been permanently withdrawn from service.

Chapter 6 Reference The U.S. requires that records of work must be retained until the work is repeated,

6.8.2 superseded by other work, or for one year after the work is performed.
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Chapter 7 Reference
7.4.2.2

US CAT helicopter pilots must demonstrate their proficiencies in the provisions of 7.4.2.2
through various means.

Chapter 9 Reference
9.5

The U.S. does not require that an operator keep a list of the emergency and survival
equipment carried on board any of their helicopters engaged in international air navigation.

Chapter 11 Reference
11.1

In the United States, certificate holders regulated under Part 135 of the CFR shall prepare
and keep current a manual setting forth the certificate holder’s procedures and policies.
Additionally, the Aircraft Operators Standard Security Program, (required by 49 CFR 1544,
Subpart B) mandates crew members (both flight deck and attendants) be trained in the
proper conduct of an aircraft cabin search, including likely areas of an aircraft that could
conceal a weapon or improvised explosive devices and how to recognize weapons or
devices.

Chapter 11 Reference
11.3

Upon receipt of a specific and credible threat, the aircraft operator must immediately notify
the appropriate airport operator and the necessary ground and in—flight security operators.
Additionally, upon receiving information that an act or suspected act of air piracy has been
committed, the aircraft operator must notify the U.S. Transportation Security
Administration. If the aircraft is outside U.S. airspace, the aircraft operator must notify the
appropriate authorities of the State in which the aircraft is located. Additionally, if different,
the operator must also notify the appropriate authorities in which the aircraft is to land.

Section 111 International General Aviation
2.18 The pilot in command of an aircraft is directly responsible for, and is the final authority as
to, the operation of that aircraft.
2.6.3.2 The United States allows the continuation of an approach regardless of the reported weather.
5.21 The U.S. has no provision that visual landmarks used in VFR be located at least every 60

NM (110km).
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ANNEX 7 - AIRCRAFT NATIONALITY AND REGISTRATION MARKS

43.1

The marks are not required on wing structure; only tail or fuselage.

43.2

522

14 CFR § 45.25(b)(2) allows the marks to be placed on engine pods or appurtenances if they
are located between the trailing edge of the wing and the leading edge of the horizontal
stabilizer and are an integral part of the fuselage side surfaces. Annex 7, §4.3.2 does not
mention the ability to place markings on the engine pod or appurtenances.

United States regulations use inches rather than centimeters. 14 CFR § 45.29 prescribes
minimum heights of marks as 12 inches generally for fixed—wing aircraft, except marks may
be 2 inches in some grandfathered cases, and 3 inches on a glider and for certain
experimental certificates. Marks must be at least 3 inches high for airships, spherical
balloons, nonspherical balloons, powered parachutes and weight—shift—control aircraft. Marks
must be at least 12 inches high for rotorcraft except certain grandfathered rotorcraft.

The minimum height of marks on small (12,500 Ib. or less), fixed—wing aircraft is 3 inches
when none of the following exceeds 180 knots true airspeed: (1) design cruising speed; (2)
maximum operating limit speed; (3) maximum structural cruising speed; and (4) if none of
the foregoing speeds have been determined for the aircraft, the speed shown to be the
maximum cruising speed of the aircraft.

10.1

The U.S. identification plate does not include the nationality or registration mark.

10.2

With respect to location of identification plate: for aircraft other than 14 CFR part 121,
location must be either adjacent to and aft of the rear—most entrance door or on the fuselage
near the tail surfaces.

a) There is no explicit U.S. registration requirement for unmanned free balloons and no
requirement to carry an identification plate. A centralized registry of unmanned free balloons
is not maintained. Operators are required to furnish the nearest ATC facility with a prelaunch
notice containing information on the date, time, and location of release, and the type of
balloon. This information is not maintained for any specified period of time.

b) With respect to RPA/small Unmanned Aircraft, in place of a “plate”, the FAA requires
“markings” for the small UAS, which are not required to be fireproof. The FAA only allows
markings on external surfaces.
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ANNEX 8 — AIRWORTHINESS OF AIRCRAFT

PART II Procedures for Certification and Continued Airworthiness

Chapter 1 Type Certification

1.2.5 ICAO requires that the design of an aircraft under ICAO Annex 8, Parts IIIB, IVB, and V
use alternative fire extinguishing agents to halon in the lavatories, engines, and auxiliary
power units. The United States does not have a similar requirement.

PART III Large Aeroplanes

Part I1IA Aeroplanes over 5 700 kg for which application for certification was submitted on or after
13 June 1960, but before 2 March 2004

Chapter 4 Design and Construction

4.1.6 (b), 4.1.6 (),
4.1.6 (g), 4.1.6 (h),
4.1.6 (i)

The FAA does not have similar requirements relative to paragraphs b) and f). The FAA
published a notice to amend the U.S. regulations with the purpose of eventually meet-
ing the intent of these provisions for new designs. However, the amendment will not be
retroactive and will apply to airplanes for which application for certification is submit-
ted after the effective dates of the future amendment. For b), the FAA does not have a
specific requirement for physical separation of systems. However, physical separation is
considered in the means of compliance to various regulations such as 25.1309,
25.901(c) and 25.903(d). The FAA also does not have a requirement for continued safe
flight and landing after ANY event resulting in damage to the airplane structure or sys-
tems.

For g), h) and i), the FAA does not have specific requirements to consider the effects of
explosions or incendiary devices.

Chapter 8 Instruments and Equipment

8.4.1 ICAO requires that airplanes operating on the movement area of an airport shall have air-
plane lights of such intensity, color, fields of coverage and other characteristics to furnish
personnel on the ground with as much time as possible for interpretation and for subsequent
maneuver necessary to avoid a collision. The FAA has no such requirement.

8.4.2 This provision addresses the lights’ effect on outside observers in reference to “harmful
dazzle.” The U.S. regulations do not address the effect of aircraft lights on outside observ-
ers. However, visibility to other pilots and the lights’ effect on the flight crew is addressed.

Chapter 9 Operating Limitations and Information

9.3.5 The United States does not have similar requirements. The FAA has begun work in an effort
to amend the U.S. regulations with the purpose of eventually meeting the intent of these
provisions.

Chapter 11 Security

11.2,11.3,11.4 With the exception of the door required by 11.3, the United States does not have similar re-
quirements. The FAA has begun work in an effort to amend the U.S. regulations with the
purpose of eventually meeting the intent of these provisions.

Part IIIB Aeroplanes over 5 700 kg for which application for certification was submitted on or after
2 March 2004

Chapter 3 Structure
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382

14 CFR 25.571 addresses structural durability. The damage—tolerance principles were intro-
duced at amendment 25-45 of 14 CFR 25.571 (effective 12/1/1978), and therefore all appli-
cable products/parts certified on or after 12/1/1978 are required to be damage~tolerant (ex-
cept as provided by 14 CFR 21.101). It is noted that Likely structural repairs” is not a con-
sideration under 14 CFR 25.571, and therefore Section 3.8.2 appears to be different in this
regard. However, as a post-type certification requirement, 14 CFR part 26 requires TC hold-
ers who develop published repair data to perform a damage tolerance evaluation of any re-
pair that affects fatigue critical structure and incorporate any required damage tolerance—
based inspections into the published repair data. In addition, the provisions for repairs reside
in 14 CFR part 43, not part 21. All structural repairs are required to meet the certification
basis of the airplane. 14 CFR 25.571 considers sonic fatigue whereas Section 3.8.1 of Annex
8 does not have a corresponding explicit requirement for sonic fatigue considerations. It is
thus observed that 14 CFR 25.571 is more stringent in this regard. Lastly, amendment
25-132 of 14 CFR 25.571 (effective 1/14/2011) introduced the requirement for a Limit of
Validity on the airframe of an airplane (on top of the requirement for considering WFD),
and therefore 14 CFR is more stringent in this regard.

Chapter 4

Design and Construction

4.1.6

On November 28, 2008, the FAA adopted new regulations that meet the intent of these pro-
visions. However, Part IIIB applies to airplanes with a date of application of March 2, 2004
or later, but the U.S. requirements apply to airplanes with a date of application of November
28, 2008 or later.

4.2 g)4)

The United States has not modified regulations to require manufacturers to include the elements
of the aeroplane design associated with cargo compartment fire protection and a summary of
the demonstrated standards that were considered in the process of aeroplane certification, in the
documentation made available to the operator for those aircraft certificated on or after 1 January
2025.

D.2(g)

Paragraph D.2.g.1 of the ICAO standard requires a fire suppression system for each cargo
compartment accessible to a crewmember in a passenger—carrying airplane. U.S. require-
ments permit manual fire fighting in an accessible cargo compartment by a crewmember or
members for an all-passenger—carrying airplane or a passenger—cargo combination carrying
airplane.

Additionally, the FAA does not have specific requirements to consider the effects of explo-
sions or incendiary devices.

D.2 (h)

The United States does have provisions to protect against possible instances of cabin depres-
surization. However, the FAA does not have specific requirements to consider the effects of
explosions or incendiary devices.

F4.1

ICAO requires that airplanes operating on the movement area of an airport shall have air-
plane lights of such intensity, color, fields of coverage and other characteristics to furnish
personnel on the ground with as much time as possible for interpretation and for subsequent
maneuver necessary to avoid a collision. The U.S. has no such requirement.

PART IV Helicopters

Part IVA

Chapter 2

Helicopters for which application for certification was submitted on or after 22 March
1991 but before 13 December 2007

Flight

2.2.3.1,
22311-22314

These provisions address take—off performance data for all classes of helicopters and require
that this performance data include the take—off distance required. However, the United
States has adopted the requirements only for Category A helicopters.

Chapter 6

Rotor and Power Transmissions Systems and Powerplant Installation
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6.7

This provision requires that there be a means for restarting a helicopter’s engine at altitudes
up to a declared maximum altitude. In some cases the FAA does not require demonstration
of engine restart capability. Since there is a different level of certitude for transport and nor-
mal category helicopters in the United States, the engine restart capability is only required
for Category A and B helicopters (14 CFR Part 29) and Category A normal helicopters (14
CFR Part 27).

Chapter 7

Instruments and Equipment

7.4.2

This provision addresses the need to switch off or reduce the intensity of the flashing lights.
The United States has minimum acceptable intensities that are prescribed for navigation
lights and anti—collision lights. No reduction below these levels is possible.

7.4.2 (b)

This provision addresses the lights’ effect on outside observers in reference to “harmful
dazzle.” The U.S. regulations do not address the effect of aircraft lights on outside observ-
ers. However, visibility to other pilots and the lights’ effect on the flight crew is addressed.

PART V Small Aeropl

anes

Part VA

Aeroplanes over 750 kg but not exceeding 5 700 kg for which application for certification
was submitted on or after 13 December 2007 but before 7 March 2021

Chapter 8

Crashworthiness and Cabin Safety

8.5 (e)

The FAA provides requirements for emergency lighting systems in 14CFR 23.812. These
requirements do not address the impact of the fuel spillage on emergency lighting systems.
Only commuter category airplanes are required to install emergency lighting systems.
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ANNEX 9 - FACILITATION

*The list of differences include Guam, Puerto Rico, and the U.S. Virgin Islands. The status of implementation of

Annex 9 in Guam with respect to public health quarantine is not covered in the list of differences.

Chapter 2 Entry and Departure of Aircraft

23 Written crew baggage declaration is required in certain circumstances, and a special
Embarkation/Disembarkation Card is required for most alien crew members.

24 A General Declaration for all inbound and for outbound flights with commercial cargo are
required. However, the General Declaration outbound flights with commercial cargo shall not
be required if the declaratory statement is made on the air cargo manifest. No declaration is
required for outbound flights without commercial cargo if Customs clearance is obtained by
telephone.

Remarks 19 CFR 122

241 Each crew member must be listed showing surname, given name, and middle initial.

244 The signing or stamping of the General Declaration protects the carrier by serving as proof of
clearance.

25 The crew list is required by statute.

2.7 There is a statutory requirement for the Cargo Manifest.

2.8 In order to combat illicit drug smuggling, the U.S. requires the additional following
information: the shipper’s and the consignee’s name and address, the type of air waybills,
weight, and number of house air waybills. The manifest submitted in electronic form may
become legally acceptable in the future. However, until the compliance rate for the automated
manifest is acceptable, the U.S. must be able to require the written form of the manifest.

Remarks 19 CFR 122.48

2.9 Nature of goods information is required.

2.10 Stores list required in all cases but may be recorded on General Declaration in lieu of a
separate list.

217 A cargo manifest is required except for merchandise, baggage and stores arriving from and
departing for a foreign country on the same through flight. “All articles on board which must
be licensed by the Secretary of State shall be listed on the cargo manifest.” “Company mail
shall be listed on the cargo manifest.”

2.18 Traveling general declaration and manifest, crew purchases and stores list as well as a permit
to proceed are required under various conditions when aircraft arrive in the U.S. from a
foreign area with cargo shown on the manifest to be traveling to other airports in the U.S. or
to foreign areas.

2.21 There is a statutory requirement that such changes can only be made prior to or at the time of
formal entry of the aircraft.

2.25 The U.S. does not support the use of insecticides in aircraft with passengers present.
Pesticides registered for such use should not be inhaled. In effect, the passenger safety issue
has precluded the use of such insecticides in the presence of passengers since 1979.

2.35 Advance notice is required of the number of citizens and aliens on board (non—scheduled
flights only).

2.40 A copy of the contract for remuneration or hire is required to be a part of the application in
the case of non—common carrier operations.

241 Single inspection is accorded certain aircraft not by size of aircraft but rather by type of
operation. Loads (cargo) of an agricultural nature require inspection by a plant or animal
quarantine inspector.

2.41c Fees are charged for services provided in connection with the arrival of private aircraft
(nonscheduled aircraft).

Chapter 3 Entry and Departure of Persons and Their Baggage

3.3 Medical reports are required in some cases.
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Remarks 8 CFR 212.7 and INA 234

34 Documents such as visas with certain security devices serve as identity documents.

341 The U.S. has not standardized the personal identification data included in all national
passports to conform with the recommendation in Doc 9303.

3.5.6 U.S. passport fees exceed the cost of the operation.

3.5.7 U.S. allows separate passports for minor dependents under the age of 16 entering the U.S.
with a parent or legal guardian.

3.7 The U.S. has a pilot program that allows nationals of certain countries which meet certain
criteria to seek admission to the U.S. without a visa for up to 90 days as a visitor for pleasure
or business.

Remarks 22 CFR 41.112(d) INA 212(d)(4), INA 238, 8 CFR 214.2(c) INA 217
The law permits visa waivers for aliens from contiguous countries and adjacent islands or in
emergency cases. Visas are also waived for admissible aliens arriving on a carrier which is
signatory to an agreement assuring immediate transit of its passengers provided they have a
travel document or documents establishing identity, nationality, and ability to enter some
country other than the U.S.

3.8 The U.S. charges a fee for visas.

3.8.3 Duration of stay is determined at port of entry.

Remarks INA 217

3.84 A visitor to the U.S. cannot enter without documentation.

Remarks INA 212(a) (26)

3.8.5 Under U.S. law, the duration of stay is determined by the Immigration Authorities at the port
of entry and thus cannot be shown on the visa at the time of issuance.

3.10 Embarkation/Disembarkation Card does not conform to Appendix 4 in some particulars.

3.10.1 The operator is responsible for passengers’ presentation of completed
embarkation/disembarkation cards.

Remarks 8 CFR 299.3

3.10.2 Embarkation/Disembarkation cards may be purchased from the U.S. Government,
Superintendent of Documents.

Remarks 8 CFR 299.3

3.14.2 The U.S. fully supports the electronic Advance Passenger Information (API) systems.
However, the WCO/IATA Guideline is too restrictive and does not conform to the
advancements in the PAXLIST EDIFACT international standard.

3.15 U.S. Federal Inspection Services’ officials see individuals more than once.

3.16 Written baggage declarations by crew members are required in some instances.

3.17.1 The U.S. uses a multiple channel system rather than the dual channel clearance system.

3.23,3.23.1 Statute requires a valid visa and passport of all foreign crew members.

3.24,3.24.1, 3.25, Crew members, except those eligible under Visa Waiver Pilot Program guidelines, are

3.25.1,3.25.2,3.25.3 | required to have valid passports and valid visas to enter the U.S.

Remarks INA 212(a) (26), INA 252 and 253, 8 CFR 214.1(a), 8 CFR 252.1(c)

3.26,3.27,3.28,3.29 | Passports and visas are required for crew and non-U.S. nationals to enter the U.S.

3.33 Does not apply to landing card.

3.35 Law requires that the alien shall be returned to the place whence he/she came. Interpretation
of this provision requires that he/she be returned to the place where he/she began his/her
journey and not only to the point where he/she boarded the last—used carrier.

3.35.1 Law requires that certain aliens be deported from the U.S. at the expense of the transportation
line which brought them to the U.S.

3.36 Statute provides for a fine if a passenger is not in possession of proper documents.
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3.393 NOTE: The U.S. considers security for individuals in airline custody to be the carrier’s
responsibility.

3.40.2 Annex 9 recommends that fines and penalties be mitigated if an alien with a document
deficiency is eventually admitted to the country of destination.

3.43 Operator can be held responsible for some detention costs.

Chapter 4 Entry and Departure of Cargo and Other Articles

4.20 The Goods Declaration as defined by the Kyoto Convention serves as the fundamental
Customs document rather than the commercial invoice.

4.40 Aircraft equipment and parts, certified for use in civil aircraft, may be entered duty—free by
any nation entitled to most—favored nation tariff treatment. Security equipment and parts,
unless certified for use in the aircraft, are not included.

4.41 Customs currently penalizes the exporting carrier for late filing of Shipper’s Export
Declarations (SEDs) and inaccuracies on bills of lading with respect to the SEDs.

4.42 Regulations require entry of such items, most of which are dutiable by law.

4.44 Certain items in this category are dutiable by law.

4.48 Carriers are required to submit new documentation to explain the circumstances under which
cargo manifest is not unladen. No penalty is imposed if the carrier properly reports this
condition.

4.50 The procedures for adding, deleting, or correcting manifest items require filing a separate
document.

4.55 The U.S. requires a transportation in—bond entry or a special manifest bonded movement for
this type of movement.

Chapter 5 Traffic Passing Through the Territory of a Contracting State

5.1 Such traffic must be inspected at airports where passengers are required to disembark from
the aircraft and no suitable sterile area is available.

52 Passports and visas are waived for admissible aliens arriving on a carrier which is signatory
to an agreement assuring immediate transit of its passengers provided they have a travel
document or documents establishing identity, nationality, and ability to enter some country
other than the U.S.

53 Such traffic must be inspected at airports where no suitable sterile area is available.

54 Passports and visas are waived for admissible aliens arriving on a carrier which is signatory
to an agreement assuring immediate transit of its passengers provided they have a travel
document or documents establishing identity, nationality, and ability to enter some country
other than the U.S.

541 Passengers will not be required to obtain and present visas if they will be departing from the
U.S. within 8 hours of arrival or on the first flight thereafter departing for their destination.

5.8 Examination of transit traffic is required by law. Transit passengers without visas are allowed
one stopover between the port of arrival and their foreign destination.

5.9 Passports and visas are required generally for transit passengers who are remaining in the
U.S. beyond 8 hours or beyond the first available flight to their foreign destinations.

Chapter 6 International Airports — Facilities and Services for Traffic

6.3.1 Procedures involving scheduling committees raise a number of anti—trust problems under
U.S. law.

6.33 Sterile physical facilities shall be provided, and in—transit passengers within those areas shall
be subject to immigration inspection at any time.

Remarks 01214.2(c)

6.34 The U.S. inspects crew and passengers in transit.

6.36 The U.S. inspects crew and passengers in transit.
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6.56 Operators of aircraft are statutorily required to pay overtime charges for federal inspections
conducted outside normal scheduled hours of operation. This requirement places aircraft
operators in a less favorable position than operators of highway vehicles and ferries who are
statutorily exempt from such charges.

Chapter 8 Other Facilitation Provisions
8.1 Separate bonds are required.
8.3.2 Visas are issued by the Department of State and are not issued at ports of entry.
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ANNEX 10 - AERONAUTICAL TELECOMMUNICATIONS

ANNEX 10 - VOLUME 1 - RADIO NAVIGATION AIDS

PART I

Chapter 3 Specifications for Radio Navigation Aids

31332 Per FAA Order 6050.32B, in the U.S., the ILS Localizer minimum signal strength requirement is
—120.5- -123 dBW which is equivalent to —120.0 dBW/m2. ICAO requirement is =114 dBW/m2.
However, FAA-E-2970 states in paragraph 3.3.3.4, “The transmitter of any subsystem shall have
sufficient power to meet the coverage requirements as defined in paragraph 3.3.2.1

3141, The United States does not require such aircraft ILS equipment immunity. Interference from FM

3142 broadcast signals will not adversely affect aircraft navigation and communications systems in the
United States airspace.

3342 The US minimum VOR signal strength is -120 dBW/m2. The ICAO requirement is - 107 dBW/m?2.

3.3.8.1, The United States does not require such equipage for aircraft. Interference from FM broadcast

3.3.82 signals will not adversely affect aircraft navigation and communications systems in the United
States airspace.

3.7.353.1 Currently, the service volume of GBAS in FAA Order 6050.32B is 23 NM up to 10,000 feet vs. 15
and 20 NM ICAO standard.

3.7354.1 'In the U.S., the LAAS operates on center frequencies from 112.050 to 117.950 MHz vs. ICAQO’s
108.0 t0117.975 MHz with the lowest assignable frequency of 112.05 MHz and the last upper
assignable frequency of 117.150 MHz vs. ICAO’s 108.025 MHz and 117.900 MHz respectively.

3.7.3.5.3 Currently, the service volume of GBAS in FAA Order 6050.32B is 23 NM up to 10,000 feet.

Appendix B TECHNICAL SPECIFICATIONS FOR THE GLOBAL NAVIGATION SATELLITE
SYSTEM (GNSS)

3.6.7.2.3.5 A solution has been implemented in the US which does not require protection level bounding for
rare anomalous ionospheric storms under extreme conditions. The solution requires denial of the
approach service when anomalous ionosphere conditions could cause potentially large residual
errors and allows operations when estimated residual errors would be below a threshold. The
resulting errors under the threshold were found to be acceptable using specific safety assessments
and criteria for this equipment.

3.6.8.2.25.3 In the U.S., the LAAS operates above the ILS LOC frequency band on center frequencies from
112.05 to 117.950 MHz; therefore, this standard does not apply.

3.6.8.2.2.6 . Currently, the D/U standard for co—channel rejection is the same as the ICAO standard of 26 dB.
However, D/U standard for the second adjacent channel rejection is 46 dB, which is 3 dB less than
the ICAO standard. In addition, no third adjacent channel rejection standard exists in Order
6050.32B.

3.6.8.2.2.6.1c In the U.S., the LAAS operates above the ILS LOC frequency band on center frequencies from
112.05 to 117.950 MHz; therefore, this standard does not apply.

3.6.8.2.2.6.2a In the U.S., the LAAS receiver protection from an undesired LAAS signal offset by +/— 50 kHz is
46 dB vs. ICAOs 43 dB.

3.6.8.2.2.6.2¢c In the U.S., the LAAS operates above the ILS LOC frequency band on center frequencies from
112.05 to 117.950 MHz.

3.6.8.2.2.6.3 In the U.S., the LAAS receiver protection from an undesired LAAS, VOR, or ILS signal offset by
+/— 75 to +/- 975 kHz is not considered during the frequency assignment process.

3.6.8.2.2.6.3c In the U.S., the LAAS operates above the ILS LOC frequency band on center frequencies from
112.05 to 117.950 MHz.

3.6.8.2.2.6.4 In the U.S., the LAAS receiver protection from an undesired LAAS, VOR, or ILS signal offset by
+/— 1 MHz or more is not considered during the frequency assignment process.

Attachment C | INFORMATION AND MATERIAL FOR GUIDANCE IN THE APPLICATION OF THE
STANDARDS AND RECOMMENDED PRACTICES FOR ILS, VOR, PAR, 75 MHz
MARKER BEACONS (EN-ROUTE), NDB AND DME
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2.6.2.1.1 and The US frequency protections for ILS localizers are 3 dB more stringent than the ICAO protections

2.6.2.1.2 (i.e. 23 dB vs. 20 dB for co—channel, -4 dB vs. —7 dB for interim 1st adjacent channels, -31 dB
vs.—34 dB for final 1st adjacent channels, —43 dB vs. —-46 dB for 2nd adjacent channels, and —-47 dB
vs. =50 dB for 3rd adjacent channels).

2.6.2.2.1 The US frequency protections for ILS localizers are 3 dB more stringent than the ICAO protections

(i.e. 23 dB vs. 20 dB for co—channel, -4 dB vs. -7 dB for interim 1st adjacent channels, =31 dB vs.
-34 dB for final 1st adjacent channels, —43 dB vs. —46 dB for 2nd adjacent channels, and -47 dB vs.
-50 dB for 3rd adjacent channels).

3.4.6.1 a),b).c)

The US frequency protections for co—channel, 1st and 2nd adjacent channels for VOR are 3 dB

3.4.6.2 a),b),c) | more stringent than the ICAO protections (i.e. 23 dB vs. 20 dB for co—channel, -4 dB vs. -7 dB for
interim 1st adjacent channels, —31 dB vs. =34 dB for final 1st adjacent channels, —43 dB vs. —46 dB
for 2nd adjacent channels).

3.4.6.1d) The US does not provide any VOR frequency protection for 3rd adjacent channels. The ICAO

3.4.6.2d) protection provides —50 dB for 3rd adjacent channels.

7.1.8.1 ' The US frequency protections for co—channel and 1st adjacent channels for DME are 3 dB more

7.1.8.2 stringent than the ICAO protections (i.e. 11 dB vs. 8 dB for co—channel, -39 dB vs. —42 dB for 1st

Table C-6 adjacent channels). The US frequency protection for 2nd adjacent channels for DME is 28 dB more
stringent than the ICAO protection (i.e. — 47 dB vs. — 75 dB).

Attachment D | INFORMATION AND MATERIAL FOR GUIDANCE IN THE APPLICATION OF THE
GNSS STANDARDS AND RECOMMENDED PRACTICES

7.2.1.5 and In the U.S., the LAAS/LAAS co-channel geographical separation is 159 nm at 10,000 and 20,000

Table D-4 ft. ICAO separation is 195 nm at 10,000 ft.
The first adjacent channel in the U.S. is equivalent to the ICAO second adjacent channel or +/- 50
kHz.
The ICAO separation requirement for GBAS/GBAS second adjacent channel separation is 24 NM.
In the U.S., geographical separations are not required between LAAS facilities, which differ in
frequency by more than 25 kHz.

7.2.1.6 and Distances shown in ICAO Table D-5 are different from the distances in FAA Order 6050.32B

Table D-5 figures 203 and 204 since in the U.S. the separation distances are calculated using the same method

ANNEX 10 - VOLUME II - COMMUNICATION PROCEDURES INCLUDING THOSE WITH PANS

as for VOR described in FAA Order 6050.32B.

STATUS

Chapter 3 General Procedures for the International Aeronautical Telecommunication Service

3.2.2, US regulations do not have any specific procedures for closing down international aeronautical

323 stations. All international aeronautical stations in the U.S. operate continuously (24 hours a day
and seven days a week)

Chapter 5 Aeronautical Mobile Service — Voice Communications

5.1.5 US regulations do not require pilots to wait 10 seconds before making a second call. US
regulations only require “a few seconds” instead of “10 seconds.”

5.2.14.1.1 The United States directs that, for air carriers and other civil aircraft having FAA authorized call
signs, the call sign should be followed by the flight number in group form; and for air carriers of
foreign registry, the flight number should be stated in group form, or using separate digits if that is
the format used by the pilot.

5.2.14.1.1 | The United States issues surface wind using the word “wind” followed by the separate digits of the
indicated wind direction to the nearest 10—degree multiple, the word “at” and the separate digits of
the indicated velocity in knots, to include any gusts.

521413 The United States issues the separate digits of a frequency, inserting the word “point” where the

decimal point occurs.
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522712

US regulations do not specifically require pilots to send a message twice preceded with the phrase
“TRANSMITTING BLIND”.

US regulations provides general procedures which allow pilots to make blind transmissions in case
of emergency.

5.22.7.13.1

US regulations do not specifically require pilots to make a blind transmission preceded by
“TRANSMITTING BLIND DUE TO RECEIVER FAILURE” with respect to the continuation of
the flight of the aircraft.

US regulations provide general procedures which allow pilots to make appropriate blind
transmissions.

522.7.2.1,
522722,
522723

US regulations do not specifically require aeronautical stations to get assistance from other aircraft
in case of communications failure.

US regulations require aeronautical stations to use “all appropriate means” available to
re—establish communications with aircraft.

522724

US regulations do not provide this specific standard.

US regulations require aeronautical stations to use “all appropriate means” available to
re—establish communications with aircraft.

522731

US regulations do not specifically require pilots to make a blind transmission preceded by
“TRANSMITTING BLIND DUE TO RECEIVER FAILURE”.

US regulations provide general procedures which allow pilots to make appropriate blind
transmissions.

5.3.1.2

The initial communication, and if considered necessary, any subsequent transmissions by an
aircraft in distress “should” begin with the signal MAYDAY....

ANNEX 10 - VOLUME III - COMMUNICATION SYSTEMS

PART I - DIGITAL DATA COMMUNICATION SYSTEMS

Chapter 7

Aeronautical Mobile Airport Communications System (AeroMACS)

7.4.5.1 (d)

In the U.S., the power spectral density of any frequency removed from the assigned frequency
above 150% of the authorized frequency is 50 dB or 55 + log (P) dB, whichever is the lesser
attenuation. ICAO requires 50 dB.

PART II - VOICE COMMUNICATION SYSTEMS

Chapter 2 Aeronautical Mobile Service

22.1.2 ICAO recommends a signal-in—space field strength of 75 uv/m (-109dBW/m?2), which translates
to —82.5 dBm at the input of the receiver assuming 0 dB system losses. In the U.S., per RTCA
DO-186a MOPS, the input power to the aircraft receiver should be —87 dBm.

2331 The US does not require aircraft flying within the US airspace to meet the interference immunity

2332 performance of paragraphs 2.3.3.1, 2.3.3.2, and 2.3.3.3 and the recommendation of paragraph

2333 2.3.3.4 of Annex 10, Vol 3, Part 2, Chapter 2. The FAA, based on the recommendations of the.

2334 Aviation Rulemaking Advisory Committee, made a decision, in 1996, not to adopt the FM
interference immunity performance standards in the U.S. The U.S. continues to use its own FM
immunity standards to avoid FM interference in aircraft.

2334 The U.S. does not require airborne VHF communications receiving systems to meet the FM

broadcast immunity performance standards recommended by ICAO.

ANNEX 10 - VOLUME IV - SURVEILLANCE AND COLLISION AVOIDANCE SYSTEMS

Chapter 3 Surveillance Systems

3.1.1.7.13 SPI required to be transmitted for 18 +/- 1 second.

Chapter 4 Airborne Collision Avoidance System

42334 The TSO-C118 (RTCA DO-197) implements this requirement. However, the requirement of
limiting Mode S power to the level of Mode A/C (paragraph 4.2.3.4) is not implemented.

43111 Specifies a nominal cycle of 1 second
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43.2.1.2 The US specifies a false track probability of less than 1.2% for Mode A/C and less than 0.1% for
Mode S.
43531 Software versions 6.04A, version 7.0 and version 7.1 are all approved for operations in U.S.
airspace.
43532 No changes planned to the current U.S. guidance. Per Advisory Circular (AC) 120-55C, Change 1,
Section 11 (MAINTENANCE), para c., TCAS Software Updates: “when necessary, operators
should ensure that appropriate TCAS software updates are incorporated. The latest version of
software for TCAS II is version 7.1. To ensure compatibility with international standards, the FAA
encourages the installation of this software as practical. Software version 6.04A, version 7.0 and
version 7.1 are all approved for operations in U.S. airspace.”
43533 'No changes planned to the current U.S. guidance. Per Advisory Circular (AC) 120-55C, Change 1,

Section 11 (MAINTENANCE), para c., TCAS Software Updates: “when necessary, operators
should ensure that appropriate TCAS software updates are incorporated. The latest version of
software for TCAS II is version 7.1. To ensure compatibility with international standards, the FAA
encourages the installation of this software as practical. Software version 6.04A, version 7.0 and
version 7.1 are all approved for operations in U.S. airspace.”

ANNEX 10 - VOLUME V - AERONAUTICAL RADIO FREQUENCY SPECTRUM UTILIZATION

Chapter 2

Distress frequencies

2.1.1

All emergency locator transmitters installed on or after 1 January 2002 and carried in compliance

with Standards of Annex 6, Parts I, I and III may operate on both 406 MHz and 121.500 MHz or
on 121.5 MHz.

Chapter 4

Utilization of frequencies above 30 MHz

4.1.2.4

FAA has not issued a mandatory carriage of VDL Mode 3 and VDL Mode 4. Participation in
CPDLC (VDL Mode 2) “is at the discretion of the flight crew and/or operator” (NAS Data
Communications Guide, version 11 dated May 26, 2021).

4.1.2.41

FAA has not issued a mandatory carriage of VDL Mode 3 and VDL Mode 4. Participation in
CPDLC (VDL Mode 2) “is at the discretion of the flight crew and/or operator” (NAS Data
Communications Guide, version 11 dated May 26, 2021).

4.1.4.1

The US does not provide the 20 dB desired—to—undesired signal protection for VHF frequency
assignments. The US provides 14 dB.

4142

The US does not require aircraft flying within the US airspace to meet one of the characteristics
dealing with the FM interference immunity performance. The U.S. Aviation Rulemaking
Committee made a decision not to adopt the FM interference immunity performance standards in
the U.S. The U.S. continues to use its own FM immunity standards to avoid FM interference in
aircraft.

4.1.6.1.2

Assignable frequencies in 25 KHz steps in the US are 121.550 — 123.075 MHz instead of 121.550 —
123.050 MHz, and 123.125 — 136.975 MHz instead of 123.150 — 136.475 MHz.

423

The US does not follow the VOR assignment priority as defined in Section 4.2.3. Due to severe
frequency congestion in the U.S., the ICAO frequency assignment priority order would result in
inefficient use of the radio spectrum.
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ANNEX 11 - AIR TRAFFIC SERVICES

Chapter 1 Definitions

Accepting Un- | The term “receiving facility” is used.

it

Advisory Advisory service is provided in terminal radar service areas and the outer area associated with

Airspace class C airspace areas as well as Class E airspace.

Advisory Advisory service is provided in terminal radar service areas and the outer area associated with

Route class C airspace areas as well as Class E airspace.

ACAS- Traffic Alert and Collision Avoidance System (TCAS) — An airborne collision avoidance system

Airborne based on radar beacon signals which operates independent of ground-based equipment. 14 CFR

Collision 1.1 further defines and breaks down TCAS into TCAS 1 — provides traffic advisories 2 — provides

Avoidance traffic advisories and resolution advisories in the vertical plane and 3 — provides traffic advisories

System and resolution advisories in the vertical and horizontal planes.

AIRMET FAA Pilot Controller Glossary defines (in part) AIRMET as “A concise description of an occur-
rence or expected occurrence of specified en route weather phenomena that may affect the safety
of aircraft operations, but at intensities lower than those that require the issuance of a SIGMET.”
The ICAO definition of AIRMET narrows the purpose of the advisory to “low-level aircraft opera-
tions”, where the FAA has a more broad definition to encompass “all aircraft and...aircraft having
limited capability...” Also, ICAO uses the term “forecast...for the flight information region”
where the FAA uses “area forecast”. Difference in character (terminology) for area forecast. FAA
uses AIRMETS for broader purpose.

Air taxiing The U.S. does not limit this definition to apply only to above the surface of an aerodrome.

Air traffic con-
trol service

The U.S. uses “Air Traffic Control” with a definition of “A service operated by appropriate author-
ity to promote the safe, orderly and expeditious flow of air traffic.”

Air traffic flow | The U.S. does not define air traffic flow management.

management

(ATFM)

Air traffic con- | The U.S. uses the term “air traffic control facility”. (i.e., En Route, Terminal, or Flight Service)
trol unit

Air traffic ser-
vices reporting
office

FAA Pilot Control Glossary defines (in part) Flight Service Stations (FSS) as “air traffic facilities
which provide pilot briefing, en route communications and VFR search and rescue services, assist
lost aircraft in emergency situations, relay ATC clearances, originate Notices to Air Missions,
broadcast aviation weather and NAS information, receive and process IFR flight plans....” FSSs
are available to receive any reports concerning air traffic services as well as accept and file flight
plans.

Air traffic ser-

The U.S. uses “Air Route Traffic Control Center”.

Control Unit

vices unit

Airway A Class E airspace area established in the form of a corridor, the centerline of which is defined by
radio navigational aids.

Alert Phase Alert — a notification to a position that there is an aircraft—to—aircraft or aircraft—to—airspace
conflict as detected by automated problem detection.

Altitude Height above ground level (AGL), mean sea level (MSL) or indicate altitude.

Approach The U.S. not only includes arriving and departing controlled flights but also includes en route

Control controlled flights. Additionally, as opposed to Annex 2 Amdt 47, the U.S. specifies the control

Service facility that provides the service.

Approach The U.S. uses “Approach Control Facility” and also includes the possibility of providing ATS to

en route aircraft.
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Appropriate The U.S. does not define “Appropriate ATS Authority.” The P/CG does contain a definition

ATS Authority | annotated as [ICAO] that adds “In the United States, the “appropriate ATS authority™ is the
Program Director for Air Traffic Planning and Procedures, ATP-1.”

Apron The U.S. adds reference to seaplane operations to the definition.

Apron Ground control or ramp control provide the same service. There is no formal definition in the Pilot

Management Controller Glossary.

Service

Area Control The U.S. uses the terms “Traffic Control Center”, “Radar Approach Control Facility”, and

Centre “Tower” to define a facility that provides air traffic control service to aircraft operating on IFR

flight plans within controlled airspace and principally during the en route phase of flight. When
equipment capabilities and controller workload permit, certain advisory/assistance services may be
provided to VFR aircraft.

Area Control

Air Traffic Control — A service operated by appropriate authority to promote the safe, orderly and

Service expeditious flow of air traffic.
Controlled The US uses the term “IFR Clearance”.
flight

Control Zone

The US uses the term “Surface Area”. Surface area is airspace contained by the lateral boundary of
the Class B, C, D, or E airspace designated for an airport that begins at the surface and extends
upward.

Cruising Level

Cruising Altitude — an altitude or flight level maintained during en route level flight. This is a
constant altitude and should not be confused with a cruise clearance.

Data Quality The U.S. does not define data quality in its ATS operational documents.

Datum The U.S. does not define datum in its ATS operational documents.

Declared The U.S. does not define declared capacity in its ATS operational documents.

capacity

DETRESFA The U.S. does not define DETRESFA, although the P/CG does contain DETRESFA [ICAO].

Distress phase

The U.S. does not define distress phase, although the P/CG does contain the Annex 11 Amdt 52
verbiage in the definition of DETRESFA [ICAO].

Downstream Same as air traffic control clearance. Authorization for an aircraft to proceed under conditions

Clearance specified by an air traffic control unit.

Duty While “duty” is frequently used in ATS documents and Title 14 of the U.S. Code of Federal
Regulations, the U.S. does not define duty in its ATS operational documents.

Duty period While “duty period” is used in ATS documents and Title 14 of the U.S. Code of Federal
Regulations, the U.S. does not define duty period in its ATS operational documents.

Emergency The U.S. defines ‘emergency’ but only uses some of the language from the Annex 11 Amdt 52

phase definition of “emergency phase”.

Final The U.S. defines the aspects of “Final Approach” separately.

Approach

Flight In the US, flight information service and alerting service are often provided by flight service

Information stations.

Centre

Flight level The U.S. uses the measurement of a level of constant atmospheric pressure related to a reference
datum of 29.92 inches of mercury instead of 1 013.2 hectopascals (hPa).

Geodetic The U.S. does not define Geodetic datum in aeronautical publications.

Datum

Height The U.S defines Height as the height above ground level (or AGL) expressed in meters or feet.

INCERFA The U.S. does not define INCERFA.

Level The term “altitude” is used.
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Maneuvering Any locality either on land, water, or structures, including airports/heliports and intermediate

Area landing fields, which is used, or intended to be used, for the landing and takeoff of aircraft whether
or not facilities are provided for the shelter, servicing, or for receiving or discharging passengers or
cargo.

Meteorological | No PCG definition. However FSSs perform this duty.

office

Movement The runways, taxiways, and other areas of an airport/heliport which are utilized for taxiing/hover

Area taxiing, air taxiing, takeoff, and landing of aircraft, exclusive of loading ramps and parking areas.
At those airports/heliports with a tower, specific approval for entry onto the movement area must
be obtained from ATC.

Non-duty The U.S. uses the term “rest period.”

period

NOTAM The U.S. uses NOTICE TO AIR MISSIONS (NOTAM).

Obstacle The U.S. limits its definition of obstacle to an existing object, object of natural growth, or terrain at
a fixed geographical location.

Pilot-in- The person who has final authority for the operation and safety of the flight has been designated as

command pilot in command before or during the flight and hold the appropriate category, class and type
rating for the flight.

Prohibited The U.S. allows flight into prohibited areas with proper permissions. Special use area.

area

Radio The U.S. describes its radio navigation services in AIP GEN 3.4 but does not define it.

navigation

service

Radiotelepho- | The U.S. does not explicitly define radiotelephony.

ny only

Traffic US uses the term “Safety Alert”

avoidance

advice

Traffic US uses the term “Traffic Advisory”

information

Transferring The U.S. uses the term “TRANSFERRING CONTROLLER.”

unit

Uncertainty The U.S. does not define uncertainty phase.

phase

Waypoint A predetermined geographical position 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.

Chapter 2 General

232 Annex 11, paragraph 2.3.2 directs the flight information service to accomplish objective d) of para
2.2, “to provide advice and information for the safe and efficient conduct of flight.” Details on
procedures to accomplish this objective are contained in FAA Order JO 7210.3, Part 4, Flight
Service Stations. Specific procedures for accomplishing this objective are contained in FAA Order
JO 7110.10, Flight Services. Also, the FAA Pilot Controller Glossary defines a Flight Service
Station (FSS) as an air traffic facility which provides pilot briefings, flight plan processing, en
route flight advisories, search and rescue services, and assistance to lost aircraft and aircraft in
emergency situations. FSSs also relay ATC clearances, process Notices to Air Missions, and
broadcast aviation weather and aeronautical information. In Alaska, FSSs provide Airport
Advisory Services.

25221 FAA uses the generic term “controlled airspace” and “surface areas”
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252211

FAA also provides this service in Class E.

25222

Annex 11, paragraph 2.3.2 directs the flight information service to accomplish objective d) of para
2.2, “to provide advice and information for the safe and efficient conduct of flight.” Details on
procedures to accomplish this objective are contained in FAA Order 7210.3, Part 4, Flight Service
Stations. Specific procedures for accomplishing this objective are contained in FAA Order
7110.10, Flight Services. Also, the FAA Pilot Controller Glossary defines Flight Service Stations
as “air traffic facilities which provide pilot briefing, en route communications and VFR search and
rescue services, assist lost aircraft and aircraft in emergency situations, relay ATC clearances,
originate Notices to Air Missions, broadcast aviation weather and NAS information, receive and
process IFR flight plans, and monitor NAVAIDs. In addition, at selected locations, FSSs provide
En Route Flight Advisory Service (Flight Watch), take weather observations, issue airport
advisories, and advise Customs and Immigration of trans—border flights.”

2.6.1

The U.S. has chosen not to use Class F airspace.

2.11.3.2.2

Class E-5 700/1200-foot airspace areas are used for transitioning aircraft to/from the terminal or
en route environment.

21133

En Route Domestic Airspace Areas consist of Class E airspace that extends upward from a spe-
cified altitude to provide controlled airspace in those areas where there is a requirement to provide
IFR en route ATC services but the Federal airway structure is inadequate. En Route Domestic
Airspace Areas may be designated to serve en route operations when there is a requirement to
provide ATC service but the desired routing does not qualify for airway designation. Offshore/
Control Airspace Areas are locations designated in international airspace (between the U.S.
12-mile territorial limit and the CTA/FIR boundary, and within areas of domestic radio navigation-
al signal or ATC radar coverage) wherein domestic ATC procedures may be used for separation
purposes.

2.11.5.1

A Class D airspace area shall be of sufficient size to: 1. Allow for safe and efficient handling of
operations. 2. Contain IFR arrival operations while between the surface and 1,000 feet above the
surface, and IFR departure operations while between the surface and the base of adjacent
controlled airspace. Size and shape may vary to provide for 1 and 2. The emphasis is that a Class
D area shall be sized to contain the intended operations.

21153

Refer to Surface Areas. The U.S. uses the term “Surface Area”. Surface area is airspace contained
by the lateral boundary of the Class B, C, D, or E airspace designated for an airport that begins at
the surface and extends upward.

2.26.5

No time is issued prior to taxi for take—off. Time checks are given to the nearest quarter minute.

2.29
Chapter 3

Process is described in the FAA Safety Management System Manual and the FAA Order 1100.161.
Air Traffic Control Service

32

Air Route Traffic Control Facilities (ARTCC) are used instead of Area Control Service, and
Terminal Control Facilities instead of Approach Control Service.

3.6.2.4

The U.S does not specify notification of 2-way communication. The accepting unit shall not alter
the clearance of an aircraft that has not yet reached the transfer of control point without the prior
approval of the transferring unit.
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3.7.3.1

Air crews are not required to read back clearances, only to acknowledge receipt of clearances.

Certain air traffic controller safety—related parts of ATC clearances and instructions which are
transmitted by voice and which must be read back according to US requirements.

“Ensure pilots acknowledge all Air Traffic Clearances and ATC Instructions. When a pilot reads
back an Air Traffic Clearance or ATC Instruction:

Ensure that items read back are correct.

Ensure the read back of hold short instructions, whether a part of taxi instructions or a LAHSO
clearance.

Ensure pilots use call signs and/or registration numbers in any read back acknowledging an Air
Traffic Clearance or ATC Instruction.”

3.73.1.1

Air crews are not required to read back clearances, only to acknowledge receipt of clearances.

3.7.3.3

The U.S. only requires a read back for operations regarding hold short instructions. Controllers
may request a read back whenever they feel a read back is necessary.

3.7.4.3

4-3-8. COORDINATION WITH RECEIVING FACILITY Coordinate with the receiving facility
before the departure of an aircraft if the departure point is less than 15 minutes flying time from
the transferring facility’s boundary unless an automatic transfer of data between automated
systems will occur, in which case the flying time requirement may be reduced to 5 minutes or
replaced with a mileage from the boundary parameter when mutually agreeable to both facilities.

3.74.4

4-4-5. CLASS G AIRSPACE Include routes through Class G airspace only when requested by the
pilot. NOTE-1. Flight plans filed for random RNAV routes through Class G airspace are
considered a request by the pilot. 2. Flight plans containing MTR segments in/through Class G
airspace are considered a request by the pilot. Air Traffic Control Clearance means an
authorization by air traffic control within controlled airspace.

Chapter 4

Flight Information Service

422

No Class F airspace. Collision Hazard information is provided between known traffic to aircraft in
Class G airspace.

Chapter 6

Air Traffic Services Requirements for Communications

6.1.1.4
6.2.2.3.8

The US uses a 45 day retention period.

6.2.3.6

The US has a 45 day or longer retention period, with some exceptions. US en route facilities using
system analysis recording tapes as their radar retention media shall retain radar data for 15 days.
Facilities using a teletype emulator or console printout must be retained for 30 days unless they are
related to an accident or incident. A facility using a console typewriter printout take—up device
may retain the printout on the spool for 15 days after the last date on the spool. If a request is
received to retain data information following an accident or incident, the printout of the relative
data will suffice and the tape/disc may then be returned to service through the normal established
rotational program.

6.3.1.3

The US has a 45 day or longer retention period except that those facilities utilizing an analog voice
recorder system shall retain voice recordings for 15 days.

6.4.1.2

The US retains surveillance data recordings for 45 days or longer when they are pertinent to an
accident or incident investigation, except that en route facilities using system analysis recording
tapes as their radar retention media (regardless of the type of voice recorder system being used)
shall retain voice recordings for 15 days and those facilities using an analog voice recorder system
shall retain voice recordings for 15 days. FAA’s Air Traffic Control System Command Center shall
retain voice recordings for 15 days.

Chapter 7

Air Traffic Services Requirements for Information

7.1.5

The term “communication station” is not used but the flight information is passed.
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7.6

Temporary Flight Restrictions (TFRs) are the mechanism that would be implemented in such
cases.

Appendix 2

Principles Governing the Establishment and Identification of Significant Points

31

In US, per FAA Order 8260.19D, there are some points not to be named. Fixes used for navigation
not to be named include Visual Descent Points (VDPs), radar fixes used on ASR and/or PAR
procedures, RNAV missed approach point at threshold, and an ATD fix located between the MAP
and the landing area marking the visual segment descent point on COPTER RNAYV PinS approach
annotated “PROCEED VISUALLY.”

Additionally, there are some non-pronounceable points allowed. Order 8260.19 states “Except as
noted below, each name must consist of a 5-letter pronounceable word. These non-pronounceable
exceptions include; Stepdown fixes between FAF and MAP, Missed Approach Points (MAP),
Computer Navigation Fixes (CNFs), and VFR Waypoints.

Appendix 4

ATS Airspace Classifications

. Speed restrictions of 250 knots do not apply to aircraft operating beyond 12 NM from the coast line

within the U.S. Flight Information Region, in offshore Class E airspace below 10,000 feet MSL.

Paragraph (a) of § 91.117 of Title 14 of the Code of Federal Regulations (CFR) provides that
“Unless otherwise authorized by the Administrator, no person may operate an aircraft below 10,000
feet MSL at an indicated airspeed of more than 250 knots.” Within domestic airspace, a pilot
operating at or above 10,000 MSL on an assigned speed adjustment greater than 250 knots is
expected to comply with § 91.117(a) when cleared below 10,000 feet MSL without notifying Air
Traffic Control (ATC).

The Federal Aviation Administration has proceeded from an operational perspective that the speed
restrictions of § 91.117(a) do not apply to U.S.-registered aircraft, via § 91.703(a)(3), when
operating outside the United States (and not within another country’s territorial airspace).

Appendix 6

Fatigue Risk Management System (FRMS) Requirements

121)

Breaks (“relief periods”) required to be “of reasonable duration” (Section 2-5-4c) and
“administered in an equitable manner” (2—-6—6a)y. Minimum duration not defined except for a meal
break (30 minutes).

1.2 Note

Variation from prescriptive schedule rules must be entered into the Daily Record of Facility
Operation at the time of the deviation.

3b)

FAA does not have specific processes for deviations or variations from prescriptive fatigue
management regulations.
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ANNEX 12 - SEARCH AND RESCUE

There are no reportable differences between U.S. regulations and the Standards and Recommended Practices contained
in this Annex.
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ANNEX 13 - AIRCRAFT ACCIDENT INVESTIGATION

Chapter 5

Investigation

5.1.2

The U.S. is unable to investigate all serious incidents. A decision on whether to investigate a serious
incident will consider factors such as the potential consequences of the incident, an assessment of
available staff and resources, and the potential benefit to future safety.

5.12

The laws of the United States require the determination and public reporting of the facts,
circumstances, and cause(s) or probable cause(s) of every civil aircraft accident. These laws,
including the U.S. Freedom of Information Act, do not confine the disclosure of such information to
an accident investigation or report. Accordingly, factual information such as statements, records of
communications between persons, and air traffic recordings and transcripts are generally made
public. United States law prohibits the public disclosure of cockpit voice recordings and visual
recordings and limits the public disclosure of cockpit voice recording transcripts or written
depictions of visual information to that information which is deemed relevant by the investigative
authority. However, U.S. Courts can order the disclosure of the foregoing information for other than
accident investigation purposes.

Regarding issues related to the competent authority, the U.S. approach is consistent with Annex 13
and ICAO Document 10053 in recognizing limits in a State’s ability to protect investigation records
that may be sought for other public purposes, including freedom of information laws. This approach
is fully consistent with the balancing test that has been broadly applied in the U.S. in determining
whether applicable laws and regulations require the public disclosure of these records or permit their
withholding from the public.

5.12.2

The laws of the United States require the determination and public reporting of the facts,
circumstances, and cause(s) or probable cause(s) of every civil aircraft accident. These laws,
including the U.S. Freedom of Information Act, do not confine the disclosure of such information to
an accident investigation or report. United States law prohibits the public disclosure of cockpit voice
recordings and visual recordings and limits the public disclosure of cockpit voice recording
transcripts or written depictions of visual information to that information which is deemed relevant
by the investigative authority. However, U.S. Courts can order the disclosure of the foregoing
information for other than accident investigation purposes.

5123

The laws of the United States require the determination and public reporting of the facts,
circumstances, and cause(s) or probable cause(s) of every civil aircraft accident. These laws,
including the U.S. Freedom of Information Act, do not confine the disclosure of such information to
an accident investigation or report.

United States law may afford protection of the names of persons involved in accidents or incidents
in some cases, though not all cases. U.S. Courts can order the disclosure of the foregoing
information. In addition, while it is U. S. practice not to identify names of such persons in accident
and incident reports, those names may be revealed in background material made available to the
public as required by U.S. law.

5.12.6

The United States supports the principle of not circulating, publishing, or providing access to a draft
Report or any part thereof, or any documents obtained during the investigation, unless such a report
or document has already been published or released by the State that conducted the investigation.
However, the laws of the United States facilitate the public disclosure of information held by
government agencies and commercial businesses. The U.S. government may not be able to restrict
public access to a draft Report or any part thereof on behalf of the State conducting the
investigation. However, regarding “Foreign Investigations”, neither the Board, nor any agency
receiving information from the Board, shall release records pertaining to an investigation until the
State conducting the investigation issues its Final Report or 2 years following the date of the
accident, whichever occurs first. The standard for determining public access to information
requested from a U.S. government agency or a commercial business does not consider or require the
express consent of the State conducting an investigation.
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5.19

The United States may find it necessary to accept a limited number of advisors appointed to assist
the accredited representative and will exercise discretion in determining whether the skills and
expertise of the advisor(s) are appropriate for the conduct of the aircraft accident or incident
investigation.

5.20

The United States may find it necessary to accept a limited number of advisors appointed to assist
the accredited representative and will exercise discretion in determining whether the skills and
expertise of the advisor(s) are appropriate for the conduct of the aircraft accident or incident
investigation.

5.25

Concerning 5.25(h), investigative procedures observed by the United States allow full participation
in all progress and investigation planning meetings; however, deliberations related to analysis,
findings, probable causes, and safety recommendations are restricted to the investigative authority
and its staff. However, contributions to these areas are permitted through timely written
submissions, as specified in paragraph 5.25(i).

5.25h)

Investigative procedures observed by the U.S. allow full participation in all progress and
investigation planning meetings; however, deliberations related to analysis, findings, probable
causes, and safety recommendations are restricted to the investigative authority and its staff.
However, participation in these areas is extended through timely written submissions, as specified in
paragraph 5.25 i).

5.26

Concerning 5.26(b): The United States suppotts, in principle, the privacy of the State conducting the
investigation regarding the progress and the findings of that investigation. However, the laws of the
United States facilitate the public disclosure of information held by U.S. government agencies and
U.S. commercial businesses. Notwithstanding any other provision of law, regarding “Foreign
Investigations”, neither the Board, nor any agency receiving information from the Board, shall
release records pertaining to an investigation until the State conducting the investigation issues its
Final Report or 2 years following the date of the accident, whichever occurs first. The standard for
determining public access to information requested from a U.S. government agency or a commercial
business does not consider or require the express consent of the State conducting the investigation.

5.26 b)

The U.S. supports, in principle, the privacy of the State conducting the investigation regarding the
progress and the findings of that investigation. However, the laws of the U.S. facilitate the public
disclosure of information held by U.S. government agencies and U.S. commercial business. The
standard for determining public access to information requested from a U.S. government agency or
a commercial business does not consider or require the expressed consent of the State conducting
the investigation.

Chapter 6

Reporting

6.2

The United States supports the principle of not circulating, publishing, or providing access to a draft
Report or any part thereof, or any documents obtained during the investigation, unless such a report
or document has already been published or released by the State that conducted the investigation.
However, the laws of the United States facilitate the public disclosure of information held by
government agencies and commercial businesses. The U.S. government may not be able to restrict
public access to a draft Report or any part thereof on behalf of the State conducting the
investigation. However, regarding “Foreign Investigations”, neither the Board, nor any agency
receiving information from the Board, shall release records pertaining to an investigation until the
State conducting the investigation issues its Final Report or 2 years following the date of the
accident, whichever occurs first. The standard for determining public access to information
requested from a U.S. government agency or a commercial business does not consider or require the
express consent of the State conducting an investigation.
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6.3 The United States requires that comments on draft final reports be received within 30 days of
transmittal unless an extension is provided.

6.13 The U.S. supports the principle of not circulating, publishing, or providing access to a draft report or
any part thereof unless such a report or document has already been published or released by the
State which conducted the investigation. However, the laws of the U.S. facilitate the public
disclosure of information held by government agencies and commercial business. The U.S.
government may not be able to restrict public access to a draft report or any part thereof on behalf of
the State conducting the investigation. The standard for determining public access to information
requested from a U.S. government agency or a commercial business does not consider or require the
expressed consent of the State conducting an investigation.
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ANNEX 14 - AERODROMES
VOLUME 1 - AERODROME DESIGN AND OPERATIONS
Chapter 1 General

1.2.1 Airports in the U.S. are for the most part owned and operated by local governments and
quasi—government organizations formed to operate transportation facilities. The Federal
Government provides air traffic control, operates and maintains NAVAIDs, provides financial
assistance for airport development, certificates major airports, and issues standards and guidance for
airport planning, design, and operational safety.

There is general conformance with the Standards and Recommended Practices of Annex 14,
Volume I. At airports with scheduled passenger service using aircraft having more than nine seats,
compliance with standards is enforced through regulation and certification. At other airports,
compliance is achieved through the agreements with individual airports under which Federal
development funds were granted; or, through voluntary actions.

1.3.1 In the U.S., the Airport Reference Code is a two—component indicator relating the standards used in
1.3.2 the airport’s design to a combination of dimensional and operating characteristics of the largest
133 aircraft expected to use the airport. The first element, Aircraft Approach Category, corresponds to
134 the ICAO PANS-OPS approach speed groupings. The second, Airplane Design Group, corresponds
to the wingspan groupings of code element 2 of the Annex 14, Aerodrome Reference Code. See
below:
TBL GEN 1.7-1

Airport Reference Code (ARC)

Aircraft Approach Category Approximate Annex 14 Code Number

A 1

B 2

C 3

D 4

E —

Airplane Design Group Corresponding Annex 14 Code Letter

I A

I B
1 C
v D

v E
VI F
(proposed)

EXAMPLE: AIRPORT DESIGNED FOR B747-400 ARC D-V.

Chapter 2 Aerodrome Data

2.2.1 The airport reference point is recomputed when the ultimate planned development of the airport is
changed.

2.9.6 Minimum friction values have not been established to indicate that runways are ““slippery when

2.9.7 wet.” However, U.S. guidance recommends that pavements be maintained to the same levels
indicated in the ICAO Airport Services Manual.

2.11.3 If inoperative fire fighting apparatus cannot be replaced immediately, a NOTAM must be issued. If
the apparatus is not restored to service within 48 hours, operations shall be limited to those
compatible with the lower index corresponding to operative apparatus.

2.12¢) Where the original VASI is still installed, the threshold crossing height is reported as the center of
the on—course signal, not the top of the red signal from the downwind bar.
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Chapter 3 Physical Characteristics
3.1.2% The crosswind component is based on the ARC: 10.5 kt for Al and BI; 13 kt for AIl and BII; 16 kt

for AIIl, BIII and CI through DIII; 20 kts for AIV through DVI.
3.1.9* Runway widths (in meters) used in design are shown in the table below:

Width of Runway in Meters

Aircraft Airplane Design Group
Approach
Category I I 11 v \% VI
A 18! 231 — — 45 60
B 18! 231 — — 45 60
C 30 30 302 45 45 60
D 30 30 302 45 45 60

IThe width of a precision (lower than 3/4 statute mile approach visibility minimums) runway is 23 meters for a
runway which is to accommodate only small (less than 5,700 kg) airplanes and 30 meters for runways
accommodating larger airplanes.

ZFor airplanes with a maximum certificated take—off mass greater than 68,000 kg, the standard runway width is

45 meters.

3.1.12 FAA allows dual and triple simultaneous independent approaches when runway centerlines are at
least 3100 feet apart.

3.1.14* Longitudinal runway slopes of up to 1.5 percent are permitted for aircraft approach categories C and
D except for the first and last quarter of the runway where the maximum slope is 0.8 percent.

3.1.19* Minimum and maximum transverse runway slopes are based on aircraft approach categories as
follows:
For categories A and B: 1.0 — 2.0 percent

Cand D: 1.0 - 1.5 percent

322 The U.S. does not require that the minimum combined runway and shoulder widths equal 60 meters.
The widths of shoulders are determined independently.

3.2.3% The transverse slope on the innermost portion of the shoulder can be as high as 5 percent.

333 A strip width of 120 meters is used for code 3 and 4 runways for precision, nonprecision, and

3.3.4% non—instrumented operations. For code 1 and 2 precision runways, the width is 120 meters. For

3.3.5% non—precision/visual runways, widths vary from 37.5 meters up to 120 meters.

3.3.9% Airports used exclusively by small aircraft (U.S. Airplane Design Group I) may be graded to
distances as little as 18 meters from the runway centerline.

3.3.14* The maximum transverse slope of the graded portion of the strip can be 3 percent for aircraft
approach categories C and D and 5 percent for aircraft approach categories A and B.

3.3.15% The U.S. does not have standards for the maximum transverse grade on portions of the runway strip
falling beyond the area that is normally graded.

3.3.17* Runways designed for use by smaller aircraft under non—instrument conditions may be graded to
distances as little as 18 meters from the runway centerline (U.S. Airplane Design Groups I and II).

3.4.2% For certain code 1 runways, the runway end safety areas may be only 72 meters.

3.7.1* The U.S. does not provide Standards or Recommended Practices for radio altimeter operating areas.

3.7.2%

3.8.3* The U.S. specifies a 6 meter clearance for Design Group VI airplanes.

3.8.4% The taxiway width for Design Group VI airplanes is 30 meters.

3.8.5% The U.S. also permits designing taxiway turns and intersections using the judgmental oversteering
method.
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3.8.7* Minimum separations between runway and taxiway centerlines, and minimum separations between
taxiways and taxilanes and between taxiway/taxilanes and fixed/moveable objects are shown in the
tables that follow. Generally, U.S. separations are larger for non—instrumented runways, and smaller
for instrumented runways, than the Annex. Values are also provided for aircraft with wingspans up
to 80 meters.
Minimum Separations Between Runway Centerline and Parallel Taxiway/Taxilane Centerline
Aircraft Airplane Design Group
Operation Approach
Category n I I 11 v A VI
Visual runways and runways
with not lower than 3/4_statute Aand B 150 feet 45 225 feet 240 feet 300 feet 400 feet
mile (1,200 meters) approach an meters | 67.5 meters | 72 meters | 90 meters | 120 meters - -
visibility minimums
Runways with lower than 200feet | 250feet | 300 feet | 350 feet | 400 feet
/a-statute mile (1,200 meters) AandB 6o meters | 75 meters | 90 meters | 105 meters | 120 meters o -
approach visibility minimums
Visual runways and runways
with not lower than 3/4_statute CandD 300 feet 300 feet 400 feet 400 feet 4002 feet 600 feet
mile (1,200 meters) approach an - 90 meters 90 meters | 120 meters | 120 meters | 1202 meters | 180 meters
visibility minimums
Fmways with I(ET/;BBT e | CandD B 400 feet | 400 feet | 400 feet | 400 feet | 4002feet | 600 feet
4-statute mye 11,21 meters an 120 meters | 120 meters | 120 meters | 120 meters | 1202 meters | 180 meters
approach visibility minimums

IThese dimensional standards pertain to facilities for small airplanes exclusively.

2Corrections are made for altitude: 120 meters separation for airports at or below 410 meters; 135 meters for altitudes between 410 meters and
2,000 meters; and, 150 meters for altitudes above 2,000 meters.

Minimum Taxiway and Taxilane Separations:

Airplane Design Group

I 1I 111 v v VI
Taxiway centerline to
parallel taxiway/ 69 feet 105 feet 152 feet 215 feet 267 feet 324 feet
taxilane centerline 21 meters 32 meters 46.5 meters 65.5 meters 81 meters 99 meters
Fixed or movable object 44.5 feet 65.5 feet 93 feet 129.5 feet 160 feet 193 feet
13.5 meters 20 meters 28.5 meters 39.5 meters 48 meters 59 meters
Taxilane centerline to
parallel taxilane 64 feet 97 feet 140 feet 198 feet 245 feet 298 feet
centerline 19.5 meters 29.5 meters 42.5 meters 60 meters 74.5 meters 91 meters
Fixed or movable object 39.5 feet 57.5 feet 81 feet 112.5 feet 138 feet 167 feet
12 meters 17.5 meters 24.5 meters 34 meters 42 meters 51 meters

3.8.10*

Line—of—-sight standards for taxiways are not provided in U.S. practice, but there is a requirement
that the sight distance along a runway from an intersecting taxiway must be sufficient to allow a
taxiing aircraft to safely enter or cross the runway.

3.8.11*

3.11.5

Transverse slopes of taxiways are based on aircraft approach categories. For categories C and D,
slopes are 1.0-1.5 percent; for A and B, 1.0-2.0 percent.

The runway centerline to taxi—holding position separation for code 1 is 38 meters for non—precision
operations and 53 meters for precision. Code 3 and 4 precision operations require a separation of
75 meters, except for “wide bodies,” which require 85 meters.
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Dimensions and Slopes for Protective Areas and Surfaces

3,049 meters

Precision - .
Approach Non-precision Instrument Approach Visual Runway
Runways other Utility Runways other Utility

All runways All runways? than utility® runways than utility runways
Width of inner edge 305 meters 305 meters 152 meters 152 meters 152 meters 76 meters®
Divergency
(cach side) 15 percent 15 percent 15 percent 15 percent 10 percent 10 percent
Final width 4,877 meters 1,219 meters 1,067 meters® 610 meters 475 meters® 381 meters®
Length 15,240 meters 3,048 meters® 3,048 meters® 1,524 meters® 1,524 meters® 1,524 meters®
Slope: inner

2 percent 2.94 percent® 2.94 percent® 5 percent® 5 percent® 5 percent®

Slope: beyond
3,048 meters

2.5 percent®

aWith visibility minimum as low as 1.2 km; Pwith visibility minimum greater than 1.2 km; Scriteria less demanding than
Annex 14 Table 4-1 dimensions and slopes. Utility runways are intended to serve propeller—driven aircraft having a
maximum take—off mass of 5,570 kg.

Chapter 4

Obstacle Restriction and Removal

4.1

Obstacle limitation surfaces similar to those described in 4.1-4.20 are found in 14 CFR Part 77.

4.1.21

A balked landing surface is not used.

4.1.25

The U.S. does not establish take—off climb obstacle limitation areas and surface, per se, but does
specify protective surfaces for each end of the runway based on the type of approach procedures
available or planned. The dimensions and slopes for these surfaces and areas are listed in the table
above.

4.2

The dimensions and slopes of U.S. approach areas and surfaces are set forth in the above table.
Aviation regulations do not prohibit construction of fixed objects above the surfaces described in
these sections.

4.2.1

Primary surface is also used as a civil airport imaginary surface. Primary surface is a surface
longitudinally centered on a runway.

U.S. uses the width of the primary surface of a runway as prescribed in 14 CFR Part 77.25 for the
most precise approach existing or planned for either end of that runway.

4.2.8

The slope and dimensions of the approach surface applied to each end of a runway are determined
by the most precise approach existing or planned for that runway end.

429

Approach surfaces are applied to each end of each runway based upon the type of approach
available or planned for that runway end.

4.2.10,
4.2.11

Any proposed construction of or alteration to an existing structure is normally considered to be
physically shielded by one or more existing permanent structure(s), natural terrain, or topographic
feature(s) of equal or greater height if the structure under consideration is located within the lateral
dimensions of any runway approach surface but would not exceed an overall height above the
established airport elevation greater than that of the outer extremity of the approach surface, and
located within, but would not penetrate, the shadow plane(s) of the shielding structure(s).

4.2.12

The basic principle in applying shielding guidelines is whether the location and height of the
structures are such that aircraft, when operating with due regard for the shielding structure, would
not collide with that structure.

4.2.16

The size of each imaginary surface is based on the category of each runway according to the type
of approach available or planned for that runway. The slope and dimensions of the approach
surface applied to each end of a runway are determined by the most precise approach existing or
planned for that runway end.

4.2.17

Approach surfaces are applied to each end of each runway based upon the type of approach
available or planned for that runway end.
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Chapter 5 Visual Aids for Navigation

5.2.1.7* The U.S. does not require unpaved taxiways to be marked.

5.2.2.2*% The U.S. does not require a runway designator marking for unpaved runways.

5224 Zeros are not used to precede single—digit runway markings. An optional configuration of the
numeral 1 is available to designate a runway 1 and to prevent confusion with the runway centerline.

5.2.4.2% Threshold markings are not required, but sometimes provided, for non—instrument runways that do

5.2.4.3% not serve international operations.

5.2.45 The current U.S. standard for threshold designation is eight stripes, except that more than eight
stripes may be used on runways wider than 45 meters. After 1 January 2008, the U.S. standard will
comply with Annex 14.

5.2.4.6 The width and spacing of threshold stripes will comply with Annex 14 after 1 January 2008.

5.2.4.10 When a threshold is temporarily displaced, there is no requirement that runway or taxiway edge
markings, prior to the displaced threshold, be obscured. These markings are removed only if the
area is unsuitable for the movement of aircraft.

5252 Aiming point markings are required on precision instrument runways and code 3 and 4 runways

5.2.5.3*% used by jet aircraft.

5254 The aiming point marking commences 306 meters from the threshold at all runways.

5263 The U.S. pattern for touchdown zone markings, when installed on both runway ends, is only
applicable to runways longer than 4,990 feet. On shorter runways, the three pair of markings closest
to the runway midpoint are eliminated.

5.2.6.4 The U.S. standard places the aiming point marking 306 meters from the threshold where it replaces
one of the pair of three stripe threshold markings. The 306 meters location is used regardless of
runway length.

5.2.6.5% Touchdown zone markings are not required at a non—precision approach runway, though they may
be provided.

5.2.7.4% Runway side stripe markings on a non-instrument runway may have an over—all width of 0.3 meter.

5.2.8.3 Taxiway centerline markings are never installed longitudinally on a runway even if the runway is
part of a standard taxi route.

5.2.9.5% The term “ILS” is used instead of CAT I, CAT II, CAT III.

52.11.4 Check—point markings are provided, but the circle is 3 meters in diameter, and the directional line

5.2.11.5% may be of varying width and length. The color is the yellow used for taxiway markings.

5.2.11.6*

5.2.12 Standards for aircraft stand markings are not provided.

5.2.13.1* Apron safety lines are not required although many airports have installed them.

5.2.14.1 The U.S. does not have standards for holding position markings on roadways that cross runways.
Local traffic control practices are used.

5.3.1.15.3.1.2* | The U.S. does not have regulations to prevent the establishment of non-aviation ground lights that
might interfere with airport operations.

5313 New approach lighting installations will meet the frangibility requirements. Some existing

53.1.4 non—frangible systems may not be replaced before 1 January 2005.

5.3.2.1*% There is no requirement for an airport to have emergency runway lighting available if it does not

5.3.2.2% have a secondary power source. Some airports do have these systems, and there is an FAA

5.3.2.3*% specification for these lights.

5.3.3.1 Only airports served by aircraft having more than 30 seats are required to have a beacon, though

5333 they are available at many others.

5.3.3.6 Although the present U.S. standard for beacons calls for 24-30 flashes per minute, some older
beacons may have flash rates as low as 12 flashes per minute.

5338 Coded identification beacons are not required and are not commonly installed. Typically, airport
beacons conforming to 5.3.3.6 are installed at locations served by aircraft having more than 30
seats.
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5.3.4.1 While the U.S. has installed an approach light system conforming to the specifications in 5.3.4.10
through 5.3.4.19, it also provides for a lower cost system consisting of medium intensity approach
lighting and sequenced flashing lights (MALSF) at some locations.

5.3.4.2 In addition to the system described in 5.3.4.1, a system consisting of omnidirectional strobe lights
(ODALS) located at 90 meters intervals extending out to 450 meters from the runway threshold is
used at some locations.

5.3.4.10 The U.S. standard for a precision approach category I lighting system is a medium intensity

through approach lighting system with runway alignment indicator lights (MALSR). This system consists of

5.3.4.19 3 meters barrettes at 60 meters intervals out to 420 meters from the threshold and sequenced
flashing lights at 60 meters intervals from 480 meters to 900 meters. A crossbar 20 meters in length
is provided 300 meters from the threshold. The total length of this system is dependent upon the ILS
glide path angle. For angles 2.75° and higher, the length is 720 meters.

5.3.4.16 The capacitor discharge lights can be switched on or off when the steady—burning lights of the

5.3.431 approach lighting system are operating. However, they cannot be operated when the other lights are
not in operation.

5.3.4.20 The U.S. standard for a precision approach category II and III lighting system has a total length
dependent upon the ILS glide path angle. For angles 2.75° and higher, the length is 720 meters.

5.35.1 Visual approach slope indicator systems are not required for all runways used by turbojets except

5.3.53 runways involved with land and hold short operations that do not have an electronic glideslope

5.3.5.4 system.

5.35.2 In addition to PAPI and APAPI systems, VASI and AVASI type systems remain in service at U.S.
airports with commercial service. Smaller general aviation airports may have various other
approach slope indicators including tri-color and pulsating visual approach slope indicators.

5.3.5.27 The U.S. standard for PAPI allows for the distance between the edge of the runway and the first
light unit to be reduced to 9 meters for code 1 runways used by nonjet aircraft.

5.3.542 The PAPI obstacle protection surface used is as follows: The surface begins 90 meters in front of the
PAPI system (toward the threshold) and proceeds outward into the approach zone at an angle
1 degree less than the aiming angle of the third light unit from the runway. The surface flares
10 degrees on either side of the extended runway centerline and extends 4 statute miles from its
point of origin.

5.3.84 The U.S. permits the use of omnidirectional runway threshold identification lights.

5.3.13.2 The U.S. does not require the lateral spacing of touchdown zone lights to be equal to that of
touchdown zone marking when runways are less that 45 meters wide.

The lateral distance between the markings is 22 meters when installed on runways with a width of
45 meters or greater. The distance is proportionately smaller for narrower runways. The lateral
distance between touchdown zone lights is nominally 22 meters but may be reduced to 20 meters to
avoid construction problems.

5.3.14 The U.S. has no provision for stopway lights.

5.3.15.1 Taxiway centerline lights are required only below 183 meters RVR on designated taxi routes.

5.3.15.2*% However, they are generally recommended whenever a taxiing problem exists.

5.3.153 Taxiway centerline lights are not provided on runways forming part of a standard taxi route even for

8.2.3 low visibility operations. Under these conditions, the taxi path is coincident with the runway
centerline, and the runway lights are illuminated.

5.3.15.5 Taxiway centerline lights on exit taxiways presently are green. However, the new U.S. standard
which is scheduled to be published by 1 January 98 will comply with the alternating green/yellow
standard of Annex 14.

5.3.15.7% The U.S. permits an offset of up to 60 cm.

5.3.16.2 Taxiway edge lights are not provided on runways forming part of a standard taxi route.

8.2.3
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5.3.17.1 Stop bars are required only for runway visual range conditions less than a value of 183 meters at
5.3.17.2* taxiway/runway intersections where the taxiway is lighted during low visibility operations. Once
5.3.17.3 installed, controlled stop bars are operated at RVR conditions less than a value of 350 meters.
5.3.17.4%
5.3.17.5%
5.3.17.6 Elevated stop bar lights are normally installed longitudinally in line with taxiway edge lights.
Where edge lights are not installed, the stop bar lights are installed not more than 3 meters from the
taxiway edge.
5.3.17.9 The beamspread of elevated stop bar lights differs from the inpavement lights. The inner isocandela
curve for the elevated lights is = 7 horizontal and + 4 vertical.
5.3.17.12 The U.S. standard for stop bars, which are switchable in groups, does not require the taxiway
centerline lights beyond the stop bars to be extinguished when the stop bars are illuminated. The
taxiway centerline lights which extend beyond selectively switchable stop bars are grouped into two
segments of approximately 45 meters each. A sensor at the end of the first segment re—illuminates
the stop bar and extinguishes the first segment of centerline lights. A sensor at the end of the second
segment extinguishes that segment of centerline lights.
5.3.18.1* Taxiway intersection lights are also used at other hold locations on taxiways such as low visibility
holding points.
5.3.18.2 Taxiway intersection lights are collocated with the taxiway intersection marking. The marking is
located at the following distances from the centerline of the intersecting taxiway:
Airplane Design Group Distance
I 13.5 meters
II 20 meters
I 28.5 meters
v 39 meters
A% 48.5 meters
VI 59 meters
5.3.19.1 Runway guard lights are required only for runway visual range conditions less than a value of
5.3.19.2* 350 meters.
5.3.194 Runway guard lights are placed at the same distance from the runway centerline as the aircraft
5.3.19.5 holding distance, or within a few feet of this location.
5.3.19.12 The new U.S. standard for in—-pavement runway guard lights complies with Annex 14. However,
there may be some existing systems that do not flash alternately.
5.3.20.4* The U.S. does not set aviation standards for flood lighting aprons.
5.3.21 The U.S. does not provide standards for visual docking guidance systems. U.S. manufacturers of
these devices generally adhere to ICAO SARPS.
5.3.23.1 The U.S. does not have a requirement for providing roadholding position lights during RVR
conditions less than a value of 350 meters.
54.1.2 Signs are often installed a few centimeters taller than specified in Annex 14, Volume 1, Table 5-4.
54.1.5 Sign inscriptions are slightly larger, and margins around the sign slightly smaller, than indicated in
Annex 14, Volume 1, Appendix 4.
54.1.6 The sign luminance requirements are not as high as specified in Appendix 4. The U.S. does not
specify a nighttime color requirement in terms of chromaticity.
5422 All signs used to denote precision approach holding positions have the legend “ILS.”
5424
5429
54.2.14
5.4.2.16
5.4.2.6 U.S. practice uses the NO ENTRY sign to prohibit entry by aircraft only.
5428 The second mandatory instruction sign is usually not installed unless added guidance is necessary.
5.4.2.10
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5.4.2.15 Signs for holding aircraft and vehicles from entering areas where they would infringe on obstacle
limitation surfaces or interfere with NAVAIDs are inscribed with the designator of the approach,
followed by the letters “APCH”’; for example, “15-APCH.”

5.4.3.13 U.S. practice is to install signs about 3 to 5 meters closer to the taxiway/runway (See Annex 14,

54.3.15 Table 5-4).

5.4.3.16 The U.S. does not have standards for the location of runway exit signs.

5.4.3.24 A yellow border is used on all location signs, regardless of whether they are stand—alone or
collocated with other signs.

5.4.3.26 U.S. practice is to use Pattern A on runway vacated signs, except that Pattern B is used to indicate
that an ILS critical area has been cleared.

5.4.3.30% The U.S. does not have standards for signs used to indicate a series of taxi—holding positions on the
same taxiway.

5.4.4.4% The inscription, “VOR Check Course,” is placed on the sign in addition to the VOR and DME data.

5.4.5.1* The U.S. does not have requirements for airport identification signs, though they are usually
installed.

5.4.6.1* Standards are not provided for signs used to identify aircraft stands.

5472 The distance from the edge of road to the road—holding position sign conforms to local highway
practice.

5.5.2.2% Boundary markers may be used to denote the edges of an unpaved runway.

55.7.1%

553 There is no provision for stopway edge markers.

Chapter 6 Visual Aids for Denoting Obstacles

6.1 Recommended practices for marking and lighting obstacles are found in FAA Advisory

Circular 70/7460-1J, Obstruction Marking and Lighting.

6.1.3 Any temporary or permanent structure, including all appurtenances, that exceeds an overall height
of 200 feet (61m) above ground level or exceeds any obstruction standard contained in 14 CFR
Part 77, should normally be marked and/or lighted.

6.2.1 This chapter provides recommended guidelines to make certain structures conspicuous to pilots

during daylight hours. One way of achieving this conspicuity is by painting and/or marking these
structures.

Recommendations on marking structures can vary depending on terrain features, weather patterns,
geographic location, and in the case of wind turbines, number of structures and overall layout of

design.
6.2.3* The maximum dimension of the rectangles in a checkered pattern is 6 meters on a side.
6.2.7 Markers should be displayed in conspicuous positions on or adjacent to the structure so as to retain

the general definition of the structure. They should be recognizable in clear air from a distance of
at least 4,000 feet (1219m) and in all directions from which aircraft are likely to approach.
Markers should be distinctively shaped, i.e., spherical or cylindrical, so they are not mistaken for
items that are used to convey other information. They should be replaced when faded or otherwise
deteriorated.

6.2.11 Flag markers should be displayed around, on top, or along the highest edge of the obstruction.
When flags are used to mark extensive or closely grouped obstructions, they should be displayed
approximately 50 feet (15m) apart. The flag stakes should be of such strength and height that they
will support the flags above all surrounding ground, structures, and/or objects of natural growth.

6.2.12 Each side of the flag marker should be at least 2 feet (0.6m) in length.

Standard does not specifically address mobile objects.

6.2.14 Color patterns. Flags should be colored as follows: solid, orange and white, and checkerboard.
Standard does not specifically address mobile objects.
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6.3.1

Obstruction lighting may be displayed on structures as follows: aviation red obstruction lights;
medium intensity flashing white obstruction lights, high intensity flashing white obstruction lights,
dual lighting, obstruction lights during construction, obstruction lights in urban areas, and
temporary construction equipment lighting.

6.3.11

The height of the structure AGL determines the number of light levels.

Recommendations on marking structures can vary depending on terrain features, weather patterns,
geographic location, and in the case of wind turbines, number of structures and overall layout of
design.

6.3.13

When a structure lighted by a high intensity flashing light system is topped with an antenna or
similar appurtenance exceeding 40 feet (12m) in height, a medium intensity flashing white light
(L-865) should be placed within 40 feet (12m) from the tip of the appurtenance. This light should
operate 24 hours a day and flash simultaneously with the rest of the lighting system.

6.3.14

The number of light units recommended depends on the diameter of the structure at the top.

6.3.16

Lights should be installed on the highest point at each end. At intermediate levels, lights should be
displayed for each 150 feet (46m) or fraction thereof. The vertical position of these lights should
be equidistant between the top lights and the ground level as the shape and type of obstruction will
permit. One such light should be displayed at each outside corner on each level with the remaining
lights evenly spaced between the corner lights.

6.3.17

Lights should be installed on the highest point at each end. At intermediate levels, lights should be
displayed for each 150 feet (46m) or fraction thereof. The vertical position of these lights should
be equidistant between the top lights and the ground level as the shape and type of obstruction will
permit. One such light should be displayed at each outside corner on each level with the remaining
lights evenly spaced between the corner lights.

6.3.18

Lights should be installed on the highest point at each end. At intermediate levels, lights should be
displayed for each 150 feet (46m) or fraction thereof. The vertical position of these lights should
be equidistant between the top lights and the ground level as the shape and type of obstruction will
permit. One such light should be displayed at each outside corner on each level with the remaining
lights evenly spaced between the corner lights.

6.3.19,
6.3.20

6.3.21*
6.3.22*

One or more light units is needed to obtain the desired horizontal coverage. The number of light
units recommended per level (except for the supporting structures of catenary wires and buildings)
depends upon the average outside diameter of the specific structure, and the horizontal beam width
of the light fixture. The light units should be installed in a manner to ensure an unobstructed view
of the system by a pilot approaching from any direction. The number of lights recommended is the
minimum.

The U.S. does not utilize Type A or Type B obstacle lights. Recommendations on marking
structures can vary depending on terrain features, weather patterns, geographic location, and in the
case of wind turbines, number of structures and overall layout of design.

The effective intensity, for daylight—luminance background, of Type A high—intensity obstacle
lights is 270,000 cd * 25 percent.

The effective intensity, for daylight-luminance background, of Type B high—intensity obstacle lights
is 140,000 cd £ 25 percent.

6.3.22

The height of the structure AGL determines the number of light levels. The light levels may be
adjusted slightly, but not to exceed 10 feet (3m) when necessary to accommodate guy wires and
personnel who replace or repair light fixtures. If an adjacent object shields any light, horizontal
placement of the lights should be adjusted or additional lights should be mounted on that object to
retain or contribute to the definition of the obstruction.

Recommendations on marking structures can vary depending on terrain features, weather patterns,
geographic location, and in the case of wind turbines, number of structures and overall layout of
design.
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6.3.23, Red obstruction lights are used to increase conspicuity during nighttime. The red obstruction
6.3.24, lighting system is composed of flashing omnidirectional beacons (L-864) and/or steady burning
6.3.27, (L-810) lights. When one or more levels is comprised of flashing beacon lighting, the lights
6.3.29 should flash simultaneously.
The U.S. does not utilize Type A, B, C, or D obstacle lights. Recommendations on marking
structures can vary depending on terrain features, weather patterns, geographic location, and in

6.3.28 When objects within a group of obstructions are approximately the same overall height above the
surface and are located a maximum of 150 feet (46m) apart, the group of obstructions may be
considered an extensive obstruction. Install light units on the same horizontal plane at the highest
portion or edge of prominent obstructions. Light units should be placed to ensure that the light is
visible to a pilot approaching from any direction.

6.3.30, The medium intensity flashing white light system is normally composed of flashing omni-

6.3.31, directional lights. Medium intensity flashing white obstruction lights may be used during daytime

6.3.32 and twilight with automatically selected reduced intensity for nighttime operation.

The U.S. does not utilize Type A, B, or C obstacle lights. Medium intensity flashing white
(L-865) obstruction lights may provide conspicuity both day and night. Recommendations on
marking structures can vary depending on terrain features, weather patterns, geographic location,
and in the case of structures and overall layout of design.

6.3.35 Use high intensity flashing white obstruction lights during daytime with automatically selected
reduced intensities for twilight and nighttime operations. When high intensity white lights are
operated 24 hours a day, other methods of marking and lighting may be omitted.

The U.S. does not utilize Type A obstacle lights. Lighting with high intensity (L-856) flashing
white obstruction lights provides the highest degree of conspicuity both day and night.
Recommendations on marking structures can vary depending on terrain features, weather patterns,
geographic location, and in the case of wind turbines, number of structures and overall layout of
design.

Chapter 7 Visual Aids for Denoting Restricted Use Areas

7.1.2% A ““closed” marking is not used with partially closed runways. See 5.2.4.10, above.

7.1.4 Crosses with shapes similar to figure 7.1, illustration b) are used to indicate closed runways and
taxiways.

The cross for denoting a closed runway is yellow.

7.1.5 In the U.S. when a runway is permanently closed, only the threshold marking, runway designation
marking, and touchdown zone marking need be obliterated. Permanently closed taxiways need not
have the markings obliterated.

7.1.7 The U.S. does not require unserviceability lights across the entrance to a closed runway or taxiway
when it is intersected by a night—use runway or taxiway.

7.4.4 Flashing yellow lights are used as unserviceability lights. The intensity is such as to be adequate to
delineate a hazardous area.

Chapter 8 Equipment and Installations

8.1.5*% A secondary power supply for non—precision instrument and non—instrument approach runways is

8.1.6* not required, nor is it required for all precision approach runways.

8.1.7

8.1.8 The U.S. does not provide secondary power specifically for take—off operations below 550 meters
RVR.

8.2.1 There is no requirement in the U.S. to interleave lights as described in the Aerodrome Design
Manual, Part 5.

8.2.3 See 5.3.15.3 and 5.3.16.2

8.7.2% Glide slope facilities and certain other installations located within the runway strip, or which

8.7.3 penetrate obstacle limitation surfaces, may not be frangibly mounted.

8.7.4*
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8.9.7*

A surface movement surveillance system is recommended for operations from 350 meters RVR
down to 183 meters. Below 183 meters RVR, a surface movement radar or alternative technology is
generally required.

Chapter 9

Emergency and Other Services

9.1.1

Emergency plans such as those specified in this section are required only at airports serving
scheduled air carriers using aircraft having more than 30 seats. These airports are certificated under
14 CFR Part 139. In practice, other airports also prepare emergency plans.

9.1.12

9.2.1

Full-scale airport emergency exercises are conducted at intervals, not to exceed three years, at
airports with scheduled passenger service using aircraft with more than 30 seats.

Rescue and fire fighting equipment and services such as those specified in this section are required
only at airports serving scheduled air carriers in aircraft having more than 30 seats. Such airports
generally equate to ICAO categories 4 through 9.

Other airports have varying degrees of services and equipment.

9.2.3*

There is no plan to eliminate, after 1 January 2005, the current practice of permitting a reduction of
one category in the index when the largest aircraft has fewer than an average of five scheduled
departures a day.

9.24
9.2.5

The level of protection at U.S. airports is derived from the length of the largest aircraft serving the
airport similar to the Annex’s procedure, except that maximum fuselage width is not used.

U.S. indices A-E are close equivalents of the Annex’s categories 5-9. The U.S. does not have an
equivalent to category 10.

Fire Extinguishing Agents and Equipment

Index

Aircraft length Total minimum quantities of

extinguishing agents

More than

Not more Dry chemical Water for | Minimum trucks = Discharge ratel
than protein

foam

27 meters

225 kg

0

See below

27 meters

38 meters

225 kg

5,700 L

See below

38 meters

48 meters

225 kg

5,700 L

See below

48 meters

60 meters

See below

225 kg
225 kg

5,700 L
11,400 L

m g O w >
W W | = =

60 meters See below

ITruck size
1,900 L but less than 7,600
7,600 L or greater

Discharge rate
at least 1,900 L per minute but not more than 3,800 L per minute
at least 2,280 L per minute but not more than 4,560 L per minute

9.2.10 The required firefighting equipment and agents by index are shown in the table above.

The substitution equivalencies between complementary agents and foam meeting performance
level A are also used for protein and fluoroprotein foam. Equivalencies for foam meeting
performance level B are used only for aqueous film forming foams.

9.2.18* There is no specific requirement to provide rescue equipment as distinguished from firefighting

equipment.

9.2.19* At least one apparatus must arrive and apply foam within 3 minutes with all other required vehicles

arriving within 4 minutes.

Response time is measured from the alarm at the equipment’s customary assigned post to the
commencement of the application of foam at the mid—point of the farthest runway.

For ICAO category 6 (U.S. index B), the U.S. allows one vehicle.

9.2.29*
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9.4.4 At the present time, there is no requirement to perform tests using a continuous friction measuring
device with self-wetting features. Some U.S. airports own these devices, while others use less
formal methods to monitor build—up of rubber deposits and the deterioration of friction
characteristics.

9.4.15 The standard grade for temporary ramps is 15 feet longitudinal per 1 inch of height (0.56 percent
slope) maximum, regardless of overlay depth.

9.4.19 There is no U.S. standard for declaring a light unserviceable if it is out of alignment or if its
intensity is less than 50 percent of its specified value.

*Indicates ICAO Recommended Practice
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ANNEX 14 - AERODROMES
VOLUME II - HELIPORTS

Chapter 1 Definitions
Declared The U.S. does not use declared distances (take—off distance available, rejected take—off distance
distances available, or landing distance available) in designing heliports.

Final approach | The U.S. “take—off and landing area” is comparable to the ICAO FATO, and the U.S. “FATO” is
and take—off more comparable to the ICAO TLOF. The U.S. definition for the FATO stops with “the take—off
area (FATO) manoeuvre is commenced.” This difference in definition reflects a variation in concept. The
rejected take—off distance is an operational computation and is not required as part of the design.

Helicopter stand | The U.S. does not use the term “helicopter stand.” Instead, the U.S. considers paved or unpaved
aprons, helipads, and helidecks, all as helicopter parking areas; i.e., helicopter stands.

Safety area The U.S. considers the safety area to be part of the take—off and landing area which surrounds the
FATO and does not call for or define a separate safety area.

Touchdown and | The U.S. differs in the definition by considering helipads and helidecks to be FATO. The U.S. does

lift—off area not define the load bearing area on which the helicopter may touch down or lift—off as a TLOF.
(TLOF)

Chapter 2 Heliport Data

2.1d) The U.S. does not measure or report a safety area as a separate feature of a heliport.

2.2 The U.S. does not “declare” distances for heliports.

Chapter 3 Physical Characteristics

3.1.2 The U.S. does not distinguish between single—engine and multi—engine helicopters for the purposes

of heliport design standards. Neither does the U.S. design or classify heliports on the basis of
helicopter performance. The U.S. FATO dimensions are at least equal to the rotor diameter of the
design single rotor helicopter and the area must be capable of providing ground effect. The U.S.
does not have alternative design standards for water FATOs, elevated heliports, or helidecks.

313 The U.S. has a single gradient standard; i.e., 5 percent, except in fueling areas where the limit is

2 percent, which is applicable for all portions of heliports.
3.1.6 The U.S. does not require or provide criteria for clearways in its design standards. It does encourage
3.1.7* ownership and clearing of the land underlying the innermost portion of the approach out to where
3.1.8% the approach surface is 10.5 meters above the level of the take—off surface.

3.1.14 t0 3.1.21 | Safety areas are considered part of the take—off and landing area (or primary surface) in U.S.
heliport design. The take—off and landing area of the U.S. design criteria, based on 2 rotor
diameters, provides for the ICAO safety area; however, the surface does not have to be continuous
with the FATO or be load bearing.

3.1.22 Taxiway widths are twice the undercarriage width of the design helicopter.

3.1.23 The U.S. requires 1.25 rotor diameters plus 2 meters of separation between helicopter ground
taxiways.

3.1.24 The U.S. gradient standard for taxiways is a maximum of 5 percent.

3.1.32* The U.S. sets no gradient standards for air taxiways.

3.1.33 The U.S. requires 1.5 rotor diameters of separation between hover or air taxiways.

3.1.34 The U.S. standards for air taxiways and air transit routes are combined as the standards for hover
taxiways noted in paragraphs 3.1.23, 3.1.24 and 3.1.33.

3.1.35 The U.S. sets no maximum turning angle or minimum radius of turn on hover taxiways.

3.1.36 The U.S. gradient standard for aprons is a maximum of 5 percent except in fueling areas where it is
2 percent.

3.1.37 The U.S. criterion for object clearances is 1/3 rotor diameter or 3 meters, whichever is greater.

3.1.38 The U.S. standard for helipads (comparable to helicopter stands) is 1.5 times the undercarriage

length or width, whichever is greater.
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3.1.39 The U.S. standard for separation between FATO center and the centerline of the runway is
120 meters.

322 The U.S. does not apply either a performance related or an alternative design standard for elevated
heliport facilities.

3.25t03.2.10 | The U.S. does not use safety areas in its heliport design.

33 In the U.S., shipboard and relocatable off-shore helicopter “helideck” facilities are under the

34 purview of the U.S. Coast Guard and utilize the International Maritime Organization (IMO) code.
Fixed off-shore helideck facilities are under the purview of the Department of Interior based on
their document 351DM?2. Coastal water helideck facilities are under the purview of the individual
affected States.

Chapter 4 Obstacle Restriction and Removal

411 The U.S. approach surface starts at the edge of the take—off and landing area.

4.1.2 a) The U.S. approach surface width adjacent to the heliport take—off and landing area is a minimum of
2 rotor diameters.

4.1.2b)2) The U.S. precision instrument approach surface flares from a width of 2 rotor diameters to a width
of 1,800 meters at the 7,500 meters outer end. The U.S. does not use a note similar to the one that
follows 4.1.4, as it does not differentiate between helicopter requirements on the basis of operational
performance.

4.1.5 The outer limit of the U.S. transitional surfaces adjacent to the take—off and landing area is
76 meters from the centerline of the VFR approach/departure surfaces. The transitional surface
width decreases to zero at a point 1,220 meters from the take—off and landing area. It does not
terminate at an inner horizontal surface or at a predetermined height.

4.1.6 The U.S. transitional surfaces have a fixed width, 76 meters less the width of the take—off and
landing area, from the approach centerline for visual operations and an outwardly flaring width to
450 meters for precision instrument operations. The U.S. does not use an inner horizontal surface
nor terminate the transitional surfaces at a fixed/predetermined height.

4.1.7b) Since the U.S. includes the safety area in the take—off and landing area, the comparable elevation is

at the elevation of the FATO.

4.1.9 through
4.1.20

The U.S. does not use the inner horizontal surface, the conical surface, or take—off climb surface
described in these paragraphs or the note following paragraph 4.1.20 for heliport design.

4.1.21 through
4.1.25

The U.S. does not have alternative criteria for floating or fixed—in—place helidecks.

4.2 The U.S. has no requirement for a note similar to the one following the heading ““Obstacle
limitation requirements.”

421 The U.S. criteria does not require a take—off climb surface or a conical obstacle limitation surface to
establish a precision instrument approach procedure.

422 The U.S. criteria does not require a take—off climb surface or a conical obstacle limitation surface to
establish a non—precision instrument approach procedure.

4.2.3 The U.S. criteria does not require a take—off climb obstacle limitation surface to establish a
non—instrument approach procedure.

4.2.4% The U.S. has no requirement for protective surfaces such as an inner horizontal surface or a conical
surface.

425 The U.S. does not have tables for heliport design comparable to the ICAO Tables 4-1 to 4-4.

4.2.6 The U.S. subscribes to the intent of this paragraph to limit object heights in the heliport protective
surfaces but uses fewer surfaces with different dimensions for those surfaces.

4.2.7% The U.S. subscribes to the intent of this paragraph but uses different dimensional surfaces.

4.2.8 The U.S. criterion requires that a heliport have at least one approach and departure route and
encourages multiple approaches separated by arcs of 90 to 180 degrees.

4.2.9% The U.S. has no requirement that a heliport’s approach surfaces provide 95 percent usability.
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4.2.10 Since the U.S. does not differentiate between surface level and elevated heliports, the comments to
paragraphs 4.2.1 through 4.2.5 above apply.

4.2.11 The U.S. has no requirement for a take—off climb surface. It does require at least one
approach/departure surface and encourages that there be as many approaches as is practical
separated by arcs of 90 to 180 degrees.

4.2.12 through | Since the U.S. does not have alternative design criteria for helidecks or shipboard heliports, there

4222 are no comparable U.S. protective surface requirements.

Tables 4-1, 4-2, | The U.S. does not have tables comparable to the ICAO Tables 4-1 to 4-4.

4-3,4-4

Chapter 5 Visual Aids

5.2.1 The U.S. does not have criteria for markings to be used in defining winching areas.

5233 The U.S. maximum mass markings are specified in 1,000 pound units rather than tonnes or
kilograms.

5243 The U.S. criterion requires FATO markers but is not specific on the number or spacing between
markers.

5.2.4.4 The U.S. criteria for FATO markers is not dimensionally specific.

5.2.6 The U.S. does not require, or have criteria for, marking an aiming point.

5.2.71 The U.S. does not require specific criteria for marking floating or off—shore fixed—in—place
helicopter or helideck facilities.

5.2.8 The U.S. does not require marking the touchdown area.

5.29 The U.S. does not have criteria for heliport name markings.

5.2.10 The U.S. does not have a requirement to mark helideck obstacle—free sectors.

52122 The U.S. criterion places the air taxiway markers along the edges of the routes rather than on the
centerline.

5.2.12.3 The U.S. criterion for air taxiway markers does not specify the viewing area or height to width ratio.

5.3.23 The U.S. heliport beacon flashes white—green—yellow colors rather than a series of timed flashes.

5.3.2.5% The U.S. criteria is not specific on the light intensity of the flash.

5333 The U.S. criterion specifies a 300 meters approach light system configuration. The light bars are
spaced at 30 meters intervals. The first two bars of the configuration are single lights, the next two
bars are two lights, then two bars with three lights, then two bars with four lights, and finally two
bars with five lights.

5334 The U.S. approach light system uses aimed PAR-56 lights.

5.3.3.6 The U.S. heliport approach light system does not contain flashing lights.

5.3.52a) The U.S. requires an odd number of lights, but not less than three lights per side.

5.3.52b) The U.S. requires a minimum of eight lights for a circular FATO and does not specify the distance
between lights.

5.3.5.4% The U.S. criteria does not specify light distribution.

5.3.6 The U.S. does not have specific criteria for aiming point lights.

5.3.8 The U.S. does not have standards for winching area lighting.

Chapter 6 Heliport Services

6.1% The U.S. requirements for rescue and fire fighting services at certificated heliports are found in
14 CFR Part 139. Criteria for other heliports are established by the National Fire Protection
Association (NFPA) pamphlets 403 or 418, or in regulations of local fire departments.

*Indicates ICAO Recommended Practice
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ANNEX 15 - AERONAUTICAL INFORMATION SERVICES
Chapter 1 General
ASHTAM The U.S. doesn’t have a series of NOTAM called ASHTAM.
Danger area Danger Areas do not exist in the U.S. Equivalent/similar areas are defined, designated & charted as
Prohibited, Warning, Alert, and Restricted Areas.”
NOTAM FAA uses Notices to Air Missions instead of Notices to Airmen.
Pre—flight The US does not use the term PIB.
Information
Bulletin (PIB)
Prohibited Additional terminology used by the US.
Area
Restricted Additional terminology used by the US.
Area
SNOWTAM The US presents the information via a NOTAM.
1.1.20 The US does not use the term ASHTAM.
1.2.2.2 The U.S. utilizes Geoid—03 which is a component of the North American Vertical Datum of 1988
(NAVD 88).
Chapter 5 Aeronautical Information Products and Services
5.2.1 Currently, the U.S. does not utilize the ICAO format for domestic NOTAMs. The US NOTAMs
that are distributed as International NOTAMs are in ICAO format (excluding the L/L).
5.25.1.9) The US does not produce an Aircraft Parking / Docking Chart.
5.2.6 The U.S. does not use the term SNOWTAM and ASHTAM.
53341 The United States does not publish the horizontal extent of obstacles.
Chapter 6 Aeronautical Information Updates
6.3.2.1 The U.S. does not routinely publish “trigger” NOTAMs when an AIP amendment is issued.
6.3.2.3 The U.S. does not provide a NOTAM for accidental release of radioactive material, toxic
chemicals, pyrotechnic demonstrations, sky lanterns, rocket debris, or volcanic ash deposition.

Federal Aviation Administration
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ANNEX 16 - ENVIRONMENTAL PROTECTION

VOLUME I - AIRCRAFT NOISE

Reference: Part 36 of Title 14 of the United States Code of Federal Regulations
Chapter 1

1.7 Each person who applies for a type certificate for an airplane covered by 14 CFR Part 36,
irrespective of the date of application for the type certificate, must show compliance with Part 36.

Chapter 2

211 For type design change applications made after 14 August 1989, if an airplane is a Stage 3 airplane
prior to a change in type design, it must remain a Stage 3 airplane after the change in type design
regardless of whether Stage 3 compliance was required before the change in type design.

2.3.1a) Sideline noise is measured along a line 450 meters from and parallel to the extended runway
centerline for two— and three—engine aircraft; for four—engine aircraft, the sideline distance is
0.35 NM.

242 Noise level limits for Stage 2 derivative aircraft depend upon whether the engine by—pass ratio is
less than two. If it is, the Stage 2 limits apply. Otherwise, the limits are the Stage 3 limits plus 3 dB
or the Stage 2 value, whichever is lower.

24.2.2b) Take—off noise limits for three—engine, Stage 2 derivative airplanes with a by—pass ratio equal to or
greater than 2 are 107 EPNdB for maximum weights of 385,000 kg (850,000 1b) or more, reduced
by 4 dB per halving of the weight down to 92 EPNdB for maximum weights of 28,700 kg

(63,177 Ib) or less. Aircraft with a by—pass ratio less than 2 only need meet the Stage 2 limits.

251 Trade—off sum of excesses not greater than 3 EPNdB and no excess greater than 2 EPNdB.

2.6.1.1 For airplanes that do not have turbo—jet engines with a by—pass ratio of 2 or more, the following
apply:
a) four—engine airplanes — 214 meters (700 feet);
b) all other airplanes — 305 meters (1,000 feet).
For all airplanes that have turbo—jet engines with a by—pass ratio of 2 or more, the following apply:
a) four—engine airplanes — 210 meters (689 feet);
b) three—engine airplanes — 260 meters (853 feet);
c) airplanes with fewer than three engines — 305 meters (1,000 feet).
The power may not be reduced below that which will provide level flight for an engine inoperative
or that will maintain a climb gradient of at least 4 percent, whichever is greater.

Chapter 3

3.1.1 For type design change applications made after 14 August 1989, if an airplane is a Stage 3 airplane
prior to a change in type design, it must remain a Stage 3 airplane after the change in type design
regardless of whether Stage 3 compliance was required before the change in type design.

33.1a)2) The U.S. has no equivalent provision in 14 CFR Part 36.

3322 A minimum of two microphones symmetrically positioned about the test flight track must be used to
define the maximum sideline noise. This maximum noise may be assumed to occur where the
aircraft reaches 305 meters (1,000 feet).

14 CFR Part 36 does not require symmetrical measurements to be made at each and every point for
propeller—driven airplane sideline noise determination.

3.6.2.1¢) Under 14 CFR Part 36, during each test take—off, simultaneous measurements should be made at the
sideline noise measuring stations on each side of the runway and also at the take—off noise
measuring station. If test site conditions make it impractical to simultaneously measure take—off and
sideline noise, and if each of the other sideline measurement requirements is met, independent
measurements may be made of the sideline noise under simulated flight path techniques. If the
reference flight path includes a power cutback before the maximum possible sideline noise level is
developed, the reduced sideline noise level, which is the maximum value developed by the
simulated flight path technique, must be the certificated sideline noise value.
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3.6.2.1d)

14 CFR Part 36 specifies the day speeds and the acoustic reference speed to be the minimum
approved value of V, +10 kt, or the all-engines operating speed at 35 feet (for turbine—engine
powered airplanes) or 50 feet (for reciprocating—engine powered airplanes), whichever speed is
greater as determined under the regulations constituting the type certification basis of the airplane.
The test must be conducted at the test day speeds £3 kt.

3.74

If a take—off test series is conducted at weights other than the maximum take—off weight for which
noise certification is requested:

a) at least one take—off test must be at or above that maximum weight;

b) each take—off test weight must be within +5 or —10 percent of the maximum weight.
If an approach test series is conducted at weights other than the maximum landing weight for which
certification is requested:

a) at least one approach test must be conducted at or above that maximum weight;

b) each test weight must exceed 90 percent of the maximum landing weight.
Total EPNL adjustment for variations in approach flight path from the reference flight path and for
any difference between test engine thrust or power and reference engine thrust or power must not
exceed 2 EPNdB.

Chapter 5

5.1.1

Applies to all large transport category aircraft (as they do to all subsonic turbo—jet aircraft regardless
of category). Commuter category aircraft, propeller—driven airplanes below 8,640 kg (19,000 Ib) are
subject to 14 CFR Part 36, Appendix F or to Appendix G, depending upon the date of completion of
the noise certification tests.

Chapter 6

6.1.1

Applies to new, all propeller—driven airplane types below 19,000 1b (8,640 kg.) in the normal,
commuter, utility, acrobatic, transport, or restricted categories for which the noise certification tests
are completed before 22 December 1988.

Chapter 8

General

8.1.1a)

14 CFR Part 36 (Section 36.1 (h)) defines Stage 1 and Stage 2 noise levels and Stage 1 and Stage 2
helicopters. These definitions parallel those used in 14 CFR Part 36 for turbo—jets and are used
primarily to simplify the acoustical change provisions in Section 36.11.

14 CFR Part 36 (Section 36.805(c)) provides for certain derived versions of helicopters for which
there are no civil prototypes to be certificated above the noise level limits.

Applicable to new helicopter types for which application for an original type certificate was made
on or after 6 March 1988.

8.1.1b)

Applicable only to “acoustical changes” for which application for an amended or supplemental type
certificate was made on or after 6 March 1988.

8.4

14 CFR Part 36 Appendix H specifies a slightly different rate of allowable maximum noise levels as
a function of helicopter mass. The difference can lead to a difference in the calculated maximum
noise limits of 0.1 EPNdB under certain roundoff condition.

8.6.3.1b)

Does not include the VNE speeds.

8.7

8.7.4

14 CFR Part 36 Appendix H does not permit certain negative corrections. Annex 16 has no
equivalent provision.

EPNL correction must be less than 2.0 EPNdB for any combination of lateral deviation, height,
approach angle and, in the case of flyover, thrust or power.

Corrections to the measured data are required if the tests were conducted below the reference
weight.

Corrections to the measured data are required if the tests were conducted at other than reference
engine power.

8.7.5

8.7.8

The rotor speed must be maintained within one percent of the normal operating RPM during the
take—off procedure.

The helicopter shall fly within £10° from the zenith for approach and take—off, but within £5° from
the zenith for horizontal flyover.

Federal Aviation Administration Twenty—-Eighth Edition



GEN 1.7-98

AIP

5SEP 24 United States of America

Chapter 10

General Exception from acoustical change rule given for aircraft with flight time prior to 1 January 1955 and
land configured aircraft reconfigured with floats or skis.

10.1.1 Applies to new, amended, or supplemental type certificates for propeller—driven airplanes not
exceeding 8,640 kg (19,000 Ib) for which noise certification tests have not been completed before
22 December 1988.

10.4 The maximum noise level is a constant 73 dBA up to 600 kg (1,320 1b). Above that weight, the limit
increases at the rate of 1 dBA/75kg (1 dBA/165 Ib) up to 85 dBA at 1,500 kg (3,300 Ib) after which
it is constant up to and including 8,640 kg (19,000 Ib).

10.5.2, second | For variable—pitch propellers, the definition of engine power is different in the second segment of

phase, d) the reference path. Maximum continuous installed power instead of maximum power is used.

Chapter 11

11.1 14 CFR Part 36 Appendix J was effective 11 September 1992 and applies to those helicopters for
which application for a type certificate was made on or after 6 March 1986.

11.4 14 CFR Part 36 Appendix J specifies a slightly different rate of allowable maximum noise levels as
a function of helicopter mass. The difference can lead to a difference in the calculated maximum
noise limits of 0.1 EPNdB under certain roundoff condition.

11.6 14 CFR Part 36 Appendix J prescribes a £15 meter limitation on the allowed vertical deviation
about the reference flight path. Annex 16 has no equivalent provision.

PART V

General No comparable provision exists in U.S. Federal Regulations. Any local airport proprietor may
propose noise abatement operating procedures to the FAA which reviews them for safety and
appropriateness.

Appendix 1

General Sections 3, 8, and 9 of Appendix 1 which contain the technical specifications for equipment,
measurement and analysis and data correction for Chapter 2 aircraft and their derivatives differ in
many important aspects from the corresponding requirements in Appendix 2 which has been
updated several times. 14 CFR Part 36 updates have generally paralleled those of Appendix 2 of
Annex 16. These updated requirements are applicable in the U.S. to both Stage 2 and Stage 3
aircraft and their derivatives.

221 A minimum of two microphones symmetrically positioned about the test flight track must be used to
define the maximum sideline noise. This maximum noise may be assumed to occur where the
aircraft reaches 305 meters (1,000 feet), except for four—engine, Stage 2 aircraft for which 439
meters (1,440 feet) may be used.

222 No obstructions in the cone defined by the axis normal to the ground and the half—angle 80° from
the axis.

223¢) Relative humidity and ambient temperature over the sound path between the aircraft and 10 meters
above the ground at the noise measuring site is such that the sound attenuation in the 8 kHz
one—third octave band is not greater than 12 dB/100 meters and the relative humidity is between
20 and 95 percent. However, if the dew point and dry bulb temperature used for obtaining relative
humidity are measured with a device which is accurate to within one—half a degree Celsius, the
sound attenuation rate shall not exceed 14 dB/100 meters in the 8 kHz one—-third octave band.

2.2.34d) Test site average wind not above 12 kt and average cross—wind component not above 7 kt.

2.3.4 The aircraft position along the flight path is related to the recorded noise 10 dB downpoints.

2.3.5 At least one take—off test must be a maximum take—off weight and the test weight must be within +5
or —10 percent of maximum certificated take—off weight.

Appendix 2

221 A minimum of two symmetrically placed microphones must be used to define the maximum
sideline noise at the point where the aircraft reaches 305 meters.
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222

When a multiple layering calculation is required, the atmosphere between the airplane and the
ground shall be divided into layers. These layers are not required to be of equal depth, and the
maximum layer depth must be 100 meters.

2.2.2b)

14 CFR Part 36 specifies that the lower limit of the temperature test window is 36 degrees
Fahrenheit (2.2 degrees Celsius). Annex 16 provides 10 degrees Celsius as the lower limit for the
temperature test window.

14 CFR Part 36 does not specify that the airport facility used to obtain meteorological condition
measurements be within 2,000 meters of the measurement site.

2220¢)

14 CFR Part 36 imposes a limit of 14 dB/100 meters in the 8 kHz one-third octave band when the
temperature and dew point are measured with a device which is accurate to within one—half a degree
Celsius.

223

14 CFR Part 36 requires that the limitations on the temperature and relative humidity test window
must apply over the whole noise propagation path between a point 10 meters above the ground and
the helicopter. Annex 16 specifies that the limitations on the temperature and relative humidity test
window apply only at a point 10 meters above the ground.

14 CFR Part 36 requires that corrections for sound attenuation must be based on the average of
temperature and relative humidity readings at 10 meters and the helicopter. Annex 16 implies that
the corrections for sound absorption are based on the temperature and relative humidity measured at
10 meters only.

3.2.6

No equivalent requirement.

345

For each detector/integrator the response to a sudden onset or interruption of a constant sinusoidal
signal at the respective one—third octave band center frequency must be measured at sampling times
0.5, 1.0, 1.5, and 2.0 seconds after the onset or interruption. The rising responses must be the
following amounts before the steady—state level:

0.5 seconds: 4.0+ 1.0dB

1.0 seconds: 1.75+0.75 dB

1.5 seconds: 1.0+ 0.5 dB

2.0 seconds: 0.6 £0.5dB

3.4.5 (Note 1)

No equivalent provision in 14 CFR Part 36.

35.2

No equivalent requirement.

54 14 CFR Part 36 requires that the difference between airspeed and groundspeed shall not exceed
10 kt between the 10 dB down time period.

8.4.2 14 CFR Part 36 specifies a value of —10 in the adjustment for duration correction. Annex 16
specifies a value of -7.5.

9.1.2,9.1.3 14 CFR Part 36 always requires use of the integrated procedure if the corrected take—off or approach
noise level is within 1.0 dB of the applicable noise limit.

Appendix 6

44.1 The microphone performance, not its dimensions, is specified. The microphone must be mounted
1.2 meters (4 feet) above ground level. A windscreen must be employed when the wind speed is in
excess of 9 km/h (5 kt).

522a) Reference conditions are different. Noise data outside the applicable range must be corrected to
77 degrees F and 70 percent humidity.

522c¢) There is no equivalent provision in 14 CFR Part 36. Fixed—pitch propeller—driven airplanes have a

special provision. If the propeller is fixed—pitch and the test power is not within 5 percent of
reference power, a helical tip Mach number correction is required.
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ANNEX 16 - ENVIRONMENTAL PROTECTION
VOLUME II - AIRCRAFT ENGINE EMISSIONS
Chapter 1

The U.S. currently has regulations prohibiting intentional fuel venting from turbojet, turbofan and
turboprop aircraft, but we do not now have a regulation preventing the intentional fuel venting from
helicopter engines.
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ANNEX 17 - SECURITY - SAFEGUARDING INTERNATIONAL CIVIL AVIATION AGAINST ACTS OF
UNLAWFUL INTERFERENCE

There are no reportable differences between U.S. regulations and the Standards and Recommended Practices contained
in this Annex.
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ANNEX 18 - THE SAFE TRANSPORT OF DANGEROUS GOODS BY AIR

Adopted by the ICAO Council 6/26/81

Effective Date: 1/1/83

Applicability Date: 1/1/84
(Note: Differences are to be filed with ICAO by 6/1/83).

Chapter 1 General

1.2.2.2 The U.S. utilizes Geoid—03 which is a component of the North American Vertical Datum of 1988
(NAVD 88).

1.1 ASHTAM The U.S. doesn’t have a series of NOTAM called ASHTAM, although notification procedures are

written on handling of Volcanic Ash activity.

1.1 Danger area

“Danger area” is not used in reference to areas within the U.S. or in any of its possessions or
territories.

1.1
Maneuvering
area

Any locality either on land, water, or structures, including airports/heliports and intermediate
landing fields, which is used, or intended to be used, for the landing and takeoff of aircraft whether
or not facilities are provided for the shelter, servicing, or for receiving or discharging passengers or
cargo.

1.1 Movement
area

The runways, taxiways, and other areas of an airport/heliport which are utilized for
taxiing/hover—taxiing, air-taxiing, takeoff, and landing of aircraft, exclusive of loading ramps and
parking areas. At those airports/heliports with a tower, specific approval for entry onto the
movement area must be obtained from ATC.

1.1 Pre—flight

The US does not use the term PIB. However, current NOTAM information is gathered and

Information available through different sources.

Bulletin (PIB)

1.1 The US presents the information in a different manner via a NOTAM.

SNOWTAM

Chapter 3 Aeronautical Information Management

3.6.1 Current quality management system applies only to the Aeronautical Informational Services.

Chapter 5 Aeronautical Information Products and Services

522 The FAA does not use PIBs, but does provide pertinent NOTAM information in plain language
form every 28 days in a document called the Notices to Air Missions Publication (NTAP).

5.2.5.1.9) The US does not produce an Aircraft Parking / Docking Chart.

5.3.34.1 The United States does not publish the horizontal extent of obstacles.

Chapter 6 Aeronautical Information Updates

6.3.2.1 The U.S. does not routinely issue “trigger NOTAMs” referencing published material when an AIP
amendment is issued.

6.3.2.3 The U.S. does not provide a NOTAM for accidental release of radioactive material, toxic

chemicals, or volcanic ash deposition.
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ANNEX 19 - SAFETY MANAGEMENT
Chapter 3 State Safety Management Responsibilities

3.3.2.1 U.S. does not currently require the implementation of SMS by approved training organizations that are
exposed to safety risks related to aircraft operations during the provision of their services; some
operators of aeroplanes or helicopters authorized to conduct international commercial air transport;
approved maintenance organizations providing services to operators of aeroplanes or helicopters
engaged in international commercial air transport; organizations responsible for the type design or
manufacture of aircraft, engines or propellers; and operators of certain aerodromes that do not satisfy
criteria in 14 CFR § 139.401.

3323 The U.S. has not established criteria for international general aviation operators of large or turbojet
aeroplanes to implement an SMS.
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PANS - OPS - 8168/611
VOLUME I - Flight Procedures

PART III

Table IT1I-1-1 | Max speeds for visual maneuvering (Circling)” must not be applied to circling procedures in the U.S.

and Comply with the airspeeds and circling restrictions in ENR 1.5, paragraphs 11.1 and 11.6, in order to

Table III-1-2 |remain within obstacle protection areas.

PART IV

1.2.1 The airspeeds contained in ENR 1.5 shall be used in U.S. CONTROLLED AIRSPACE.

VOLUME II - Construction of Visual and Instrument Flight Procedures

In toto The United States does not construct Visual nor Instrument Flight Procedures per Volume II. The U.S.
constructs Visual and Instrument Flight Procedures following the cited FAA Orders 8260.3, 8260.19,
8260.46, 8260.58, and 8260.61.

In toto See ENR 1.5-6 Approach Clearance.
Feeder routes may connect an instrument approach to the en route structure.

PART I

Section 2 — General Principles

Chapter 1

1.1.4d See ENR 1.5-3.1 Standard Terminal Arrival (STAR) Procedures and 1.5-35 Departure Control.

The United States has En Route Transitions promulgated on SIDs and STARs that facilitate transitions
between en route and instrument flight procedures.

Section 4 — Arrival and Approach Procedures
Chapter 5
54.15 See ENR 1.5-11 Approach and Landing Minimums.

The United States publishes landing minima on instrument approach charts.

54.6.1 See ENR 1.5-12.9.
Obstacles may penetrate the visual segment surface.

Chapter 7
7.3 See ENR 1.5-11 Approach and Landing Minimums.

The United States uses a minimum obstacle clearance of 300’ instead of 394’ for CAT C and D
circling minima.

Appendix (to | See ENR 1.5-26 Charted Visual Flight Procedures (CVFPs).

Chapter 7)
The United States publishes CVFPs instead of Visual Maneuvering using Prescribed Track and
provides no minimum obstacle clearance assurance.

Chapter 10

10.1.1 See ENR 1.5-10 Side—step Maneuver.
The United States may authorize a side—step maneuver to transition from the final approach course
aligned to one runway to land on a parallel runway.

Part III

Section 5 - Publication

Chapter 1
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1.4.2.3 See ENR 1.5-9.2 for RNP AR APCH, 12.13 for RNP APCH.
The United States naming convention for RNP APCH approaches is "RNAV (GPS) RWY ##”. The
naming convention for RNP AR APCH approaches is "RNAV (RNP) RWY ##”.

Part IV

In toto See ENR 1.5-12.8 Visual Descent Point (VDP).

The United States may publish a VDP on a nonprecision approach where a pilot can make a stabilized
descent from the MDA. Volume II, Part IV does not contain an equivalent provision.

VOLUME III - Aircraft Operating Procedures

Section 10 - Flight Tracking

1.2.1

The United States has notified differences to the distress tracking standards in Annex 6, Part I, 6.18.
Consistent with those differences, the United States does not require U.S. operators to establish
training programs and procedures specific to autonomous distress tracking and will not perform
surveillance of implementation by U.S. operators.

1.2.2

FAA Order JO 7210.632, Air Traffic Organization Occurrence Reporting, establishes mandatory
occurrence reporting (MOR) requirements and format for FAA employees, including reports sourced
from operators and missed position reporting. The MOR Report form includes most, but not all, of the
template in the Appendix to Ch. 1.

1.2.3

The United States has notified differences to the distress tracking standards in Annex 6, Part I, 6.18.

Consistent with those differences, the United States does not require U.S. operators to maintain contact
details in the ICAO OPS CTRL.
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PAN - ABC - DOC 8400

Differences between abbreviations used in U.S. AIP, International NOTAMSs Class I and Class II, and Notices to Air
Missions Publication and ICAO PANS — ABC are listed in GEN 2.2. For other U.S. listings of abbreviations
(contractions) for general use, air traffic control, and National Weather Service (NWS), which differ in some respects,
see U.S. publication Contractions Handbook (FAA Order JO 7340.2). In addition, various U.S. publications contain
abbreviations of terms used therein, particularly those unique to that publication.
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1.1-16 21 MAR 24 157 S SEP 24 ot 21 MAR 24
1.1-17 21 MAR 24 158 S SEP 4 a1 1 MAR 24
1.1-18 21 MAR 24 159 S SEP 4 it 21 MAR 24
1.1-19 21 MAR 24 L1260 S SEP 24 Lio 21 MAR 24
1.1-20 21 MAR 24 L6l S SEP 24 i 21 MAR 24
1.1-21 21 MAR 24 162 S SEP 24 i 21 MAR 24
1.1-22 21 MAR 24
1.1-63 5 SEP 24 1.4-5 21 MAR 24
1.1-23 21 MAR 24
1.1-64 5 SEP 24 1.4-6 21 MAR 24
1.1-24 21 MAR 24
1.1-65 5 SEP 24 14-7 21 MAR 24
1.1-25 21 MAR 24
1.1-66 5 SEP 24 1.4-8 21 MAR 24
1.1-26 21 MAR 24
1.1-67 5 SEP 24 1.4-9 21 MAR 24
1.1-27 21 MAR 24 1.1-68 5 SEP 24 1.4-1 21 MAR 24
1.1-28 21 MAR 24 1'1 0 S SEPo4 4-10
1.1-29 21 MAR 24 1‘1_70 < SEP o4 La-11 21 MAR 24
130 1 MAR 24 1- 1.4-12 21 MAR 24
1.1-71 5 SEP 24
1.1-31 21 MAR 24
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PAGE DATE PAGE DATE PAGE DATE
14-13 21 MAR 24 15-45 21 MAR 24 166 21 MAR 24
14-14 21 MAR 24 1.5-46 21 MAR 24 167 21 MAR 24
14-15 21 MAR 24 1.5-47 21 MAR 24 16-8 21 MAR 24
14-16 21 MAR 24 1.5-48 21 MAR 24 1.6-9 21 MAR 24
14-17 21 MAR 24 1.5-49 21 MAR 24 1.6-10 21 MAR 24
14-18 21 MAR 24 1.5-50 21 MAR 24 16-11 21 MAR 24
14-19 21 MAR 24 15-51 21 MAR 24 1.7-1 21 MAR 24
15-1 21 MAR 24 15-52 21 MAR 24 17-2 21 MAR 24
15-2 21 MAR 24 15-53 21 MAR 24 17-3 21 MAR 24
15-3 21 MAR 24 15-54 21 MAR 24 18-1 21 MAR 24
1.5-4 21 MAR 24 1.5-55 21 MAR 24 18-2 21 MAR 24
15-5 21 MAR 24 1.5-56 21 MAR 24 183 21 MAR 24
1.5-6 21 MAR 24 15-57 21 MAR 24 L8d 51 MAR 24
15-7 21 MAR 24 1.5-58 21 MAR 24 L85 21 MAR 24
T SO
1.5-10 21 MAR 24 1.5-61 21 MAR 24 187 21 MAR 24
1.5-11 21 MAR 24 1.5-62 21 MAR 24 188 21 MAR 24
15-12 5 SEP 24 1.5-63 21 MAR 24 19-1 21 MAR 24
15-13 S SEP 24 1.5-64 21 MAR 24 1.10-1 > SEP24
o ey Lsees L MAR 24 1.10-2 21 MAR 24
s ey e L MAR 24 1.10-3 21 MAR 24
o < o 24 Lo L MAR 24 1.10-4 21 MAR 24
. < stp ot s L MAR 24 1.10-5 21 MAR 24
e - tp o oo L MAR 24 1.10-6 21 MAR 24
15-19 21 MAR 24 15-70 21 MAR 24 1107 21 MAR 24
15-20 21 MAR 24 15-71 21 MAR 24 110-8 21 MAR 24
15-21 21 MAR 24 15-72 21 MAR 24 1109 21 MAR 24
15-22 21 MAR 24 15-73 21 MAR 24 11010 > SEP24
15-23 21 MAR 24 15-74 21 MAR 24 110t > SEP 24
15-24 21 MAR 24 15-75 21 MAR 24 ho-12 > SEP 24
. i NAR ar . L MAR 24 1.10-13 21 MAR 24
e AR o1 . L MAR 24 1.10-14 21 MAR 24
15-27 21 MAR 24 15-78 21 MAR 24 110713 21 MAR 24
o R oo L MAR 24 1.10-16 21 MAR 24
e - otp o Lo L MAR 24 1.10-17 21 MAR 24
e - tp o sy L MAR 24 1.10-18 21 MAR 24
. s Lo L MAR 24 1.10-19 21 MAR 24
15-32 21 MAR 24 1.5-83 21 MAR 24 he 2LMAR 24
15-33 21 MAR 24 15-84 21 MAR 24 b2 2T MAR24
1.5-34 21 MAR 24 1.5-85 21 MAR 24 . 21 MAR 24
1.5-35 21 MAR 24 1.5-86 21 MAR 24 e 21 MAR 24
15-36 21 MAR 24 1.5-87 21 MAR 24 hs 21 MAR 24
15-37 21 MAR 24 1.5-88 21 MAR 24 b 21 MAR 24
15-38 21 MAR 24 1.5-89 21 MAR 24 b2 21 MAR 24
1.5-39 21 MAR 24 15-90 21 MAR 24 1 12-0 2IMAR 24
1.5-40 21 MAR 24 1.5-91 21 MAR 24 1127 2T MAR24
1.12-8 21 MAR 24
1.5-41 21 MAR 24 L6-1 5SEP 24 L12-9 1 MAR 24
1.5-42 21 MAR 24 o= 21 MAR 24 1.12-10 21 MAR 24
1.5-43 21 MAR 24 1.6-3 21 MAR 24 L1l 1 MAR 24
L5-44 21 MAR 24 ho 21 MAR 24 L12-12 21 MAR 24
1.6-5 21 MAR 24
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PAGE DATE PAGE DATE PAGE DATE
1.12-13 21 MAR 24 4.1-8 21 MAR 24 5.7-2 21 MAR 24
1.12-14 21 MAR 24 4.1-9 21 MAR 24 5.7-3 21 MAR 24
1.12-15 21 MAR 24 4.1-10 21 MAR 24 5.7-4 21 MAR 24
1.13-1 21 MAR 24 4.1-11 21 MAR 24 5.7-5 21 MAR 24
1.14-1 21 MAR 24 4.1-12 21 MAR 24 5.7-6 21 MAR 24
1.15-1 21 MAR 24 4.1-13 21 MAR 24 5.7-7 21 MAR 24
1.15-2 21 MAR 24 4.1-14 21 MAR 24 5.7-8 21 MAR 24
1.15-3 21 MAR 24 4.1-15 21 MAR 24 5.7-9 21 MAR 24
1.15-4 21 MAR 24 4.1-16 21 MAR 24 5.7-10 21 MAR 24
1.15-5 21 MAR 24 4.1-17 21 MAR 24 5.7-11 21 MAR 24
1.15-6 21 MAR 24 4.1-18 21 MAR 24 5.7-12 21 MAR 24
1.15-7 21 MAR 24 4.1-19 21 MAR 24 5.7-13 21 MAR 24
1.15-8 21 MAR 24 4.1-20 5 SEP 24 5.7-14 21 MAR 24
1.15-9 21 MAR 24 4.1-21 21 MAR 24 5.7-15 21 MAR 24
1.16-1 21 MAR 24 4.1-22 21 MAR 24 5.7-16 21 MAR 24
1.16-2 21 MAR 24 4.1-23 21 MAR 24 5.7-17 21 MAR 24
1.16-3 21 MAR 24 4.1-24 21 MAR 24 5.7-18 21 MAR 24
1.17-1 21 MAR 24 4.1-25 21 MAR 24
1.17-2 21 MAR 24 4.1-26 21 MAR 24 ENR 6
1.17-3 21 MAR 24 4.1-27 21 MAR 24 6.1-1 21 MAR 24
1.17-4 21 MAR 24 4.1-28 21 MAR 24 6.1-2 21 MAR 24
1.17-5 21 MAR 24 4.1-29 21 MAR 24 6.1-3 21 MAR 24
1.17-6 21 MAR 24 4.1-30 21 MAR 24 6.1-4 21 MAR 24
1.17-7 21 MAR 24 4.1-31 21 MAR 24 6.1-5 21 MAR 24
1.17-8 21 MAR 24 4.1-32 21 MAR 24 6.1-6 21 MAR 24
1.17-9 21 MAR 24 4.1-33 21 MAR 24 6.1-7 21 MAR 24
1.17-10 21 MAR 24 4.1-34 21 MAR 24 6.1-8 21 MAR 24
1.17-11 21 MAR 24 4.1-35 21 MAR 24 6.2-1 21 MAR 24
1.17-12 5 SEP 24 4.1-36 21 MAR 24 6.2-2 21 MAR 24
1.17-13 5 SEP 24 4.1-37 21 MAR 24 6.2-3 21 MAR 24
4.1-38 21 MAR 24 6.2-4 21 MAR 24
ENR 2 4.1-39 21 MAR 24 6.2-5 21 MAR 24
2-1 21 MAR 24 4.1-40 21 MAR 24 6.2-6 21 MAR 24
42-1 21 MAR 24 6.2-7 21 MAR 24
ENR 3 6.2-8 21 MAR 24
3.1-1 5 SEP 24 ENR 5 6.2-9 21 MAR 24
3.2-1 5SEP 24 5.1-1 21 MAR 24 6.2-10 21 MAR 24
33-1 21 MAR 24 5.1-2 21 MAR 24 6.2-11 21 MAR 24
3.4-1 21 MAR 24 5.1-3 21 MAR 24 6.2-12 21 MAR 24
3.5-1 21 MAR 24 5.1-4 21 MAR 24 6.2-13 21 MAR 24
35-2 21 MAR 24 5.1-5 21 MAR 24 6.2-14 21 MAR 24
3.5-3 21 MAR 24 5.1-6 21 MAR 24 6.2-15 21 MAR 24
3.5-4 21 MAR 24 52-1 21 MAR 24 6.2-17 21 MAR 24
52-2 5 SEP 24 6.2-18 21 MAR 24
ENR 4 5.2-3 5 SEP 24 6.2-19 21 MAR 24
41-1 21 MAR 24 53-1 21 MAR 24 6.2-20 21 MAR 24
4.1-2 21 MAR 24 54-1 21 MAR 24
4.1-3 21 MAR 24 5.5-1 21 MAR 24 ENR 7
4.1-4 21 MAR 24 5.6-1 21 MAR 24 71-1 21 MAR 24
4.1-5 21 MAR 24 5.6-2 21 MAR 24 71-2 21 MAR 24
4.1-6 21 MAR 24 5.6-3 21 MAR 24 71-3 21 MAR 24
4.1-7 21 MAR 24 5.7-1 21 MAR 24
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PAGE DATE PAGE DATE PAGE DATE
7.1-4 5 SEP 24 7.6-2 21 MAR 24 8.3-4 21 MAR 24
7.1-5 21 MAR 24 7.7-1 21 MAR 24 8.3-5 21 MAR 24
7.1-6 21 MAR 24 7.8-1 21 MAR 24 8.3-6 21 MAR 24
7.1-7 21 MAR 24 7.8-2 21 MAR 24 8.4-1 21 MAR 24
7.1-8 21 MAR 24 7.8-3 21 MAR 24 8.4-2 21 MAR 24
7.2-1 21 MAR 24 7.9-1 21 MAR 24 8.4-3 21 MAR 24
72-2 21 MAR 24 7.10-1 21 MAR 24 8.4-4 21 MAR 24
72-3 21 MAR 24 7.11-1 21 MAR 24 8.4-5 21 MAR 24
7.3-1 21 MAR 24 7.11-2 21 MAR 24 8.4-6 21 MAR 24
73-2 21 MAR 24 7.12-1 21 MAR 24 8.4-7 21 MAR 24
7.3-3 21 MAR 24 7.13-1 21 MAR 24 8.4-8 21 MAR 24
7.3-4 21 MAR 24 7.14-1 21 MAR 24 8.4-9 21 MAR 24
73-5 21 MAR 24 8.5-1 21 MAR 24
74-1 21 MAR 24 ENR 8 8.5-2 21 MAR 24
7.4-2 21 MAR 24 8.1-1 21 MAR 24 85-3 21 MAR 24
74-3 21 MAR 24 8.1-2 21 MAR 24 8.6-1 21 MAR 24
7.4-4 21 MAR 24 82-1 21 MAR 24 8.7-1 21 MAR 24
74-5 21 MAR 24 ) 21 MAR 24 8.8-1 21 MAR 24
75-1 21 MAR 24 823 21 MAR 24 8.8-2 21 MAR 24
75-2 21 MAR 24 83-1 21 MAR 24 8.8-3 21 MAR 24
75-3 21 MAR 24 83-2 21 MAR 24 8.8-4 21 MAR 24
7.6-1 21 MAR 24 83-3 21 MAR 24

ENR 0.5 List of Hand Amendments to the AIP — Not applicable
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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.

32.6 In case emergency authority is used to deviate from the provisions of an ATC clearance, the pilot in
command must notify ATC as soon as possible and obtain an amended clearance. In an emergency situation
which results in no deviation from the rules prescribed in 14 CFR Part 91 but which requires ATC to give priority
to an aircraft, the pilot of such aircraft must, when requested by ATC, make a report within 48 hours of such
emergency situation to the manager of that ATC facility.

32.7 The guiding principle is that the last AT'C clearance has precedence over the previous ATC clearance. When
the route or altitude in a previously issued clearance is amended, the controller will restate applicable altitude
restrictions. If altitude to maintain is changed or restated, whether prior to departure or while airborne, and
previously issued altitude restrictions are omitted, those altitude restrictions are canceled, including Departure
Procedures and Standard Terminal Arrival Route (STAR) altitude restrictions.

EXAMPLE-

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

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

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

Because the altitude restriction “cross Delta V-O-R at 10,000 feet” was omitted from the amended clearance, it is no longer
in effect.
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32.8 Pilots of turbojet aircraft equipped with afterburner engines should advise ATC prior to takeoff if they
intend to use afterburning during their climb to the en route altitude. Often, the controller may be able to plan
traffic to accommodate a high performance climb and allow the aircraft to climb to the planned altitude without
restriction.

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

33. IFR Separation Standards

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

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

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

34. Speed Adjustments

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

NOTE-
A chart note identifying a speed to maintain after transitioning from Mach to IAS may be published in lieu of or in addition
to other published speed restrictions on a STAR.

REFERENCE-

AIP, ENR 1.5, Para 3, Standard Terminal Arrival (STAR) Procedures

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

34.3 Pilots of aircraft in U.S. domestic Class A, B, C, D, and E airspace complying with speed adjustments
(published or assigned) should maintain a speed within plus or minus 10 knots or 0.02 Mach number, whichever
is less, of the assigned speed.

34.4 Pilots of aircraft in offshore controlled airspace or oceanic controlled airspace must adhere to the ATC
assigned airspeed and must request ATC approval before making any change thereto. If it is essential to make
an immediate temporary change in the Mach number (e.g., due to turbulence), ATC must be notified as soon as
possible. If it is not feasible to maintain the last assigned Mach number during an en route climb or descent due
to aircraft performance, advise ATC at the time of the request.

34.5 When ATC assigns speed adjustments, it will be in accordance with the following recommended
minimums:
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34.5.1 To aircraft operating between FL 280 and 10,000 feet, a speed not less than 250 knots or the equivalent
Mach number.

NOTE-

1. On a standard day the Mach numbers equivalent to 250 knots CAS (subject to minor variations) are:
FL 240-0.6

FL 250-0.61

FL 260-0.62

FL 270-0.64

FL 280-0.65

FL 290-0.66.

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

34.5.2 To arriving turbojet aircraft operating below 10,000 feet, a speed not less than 210 knots, except within
20 flying miles of the airport of intended landing, a speed not less than 170 knots.

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

34.5.4 Departures, for turbojet aircraft, a speed not less than 230 knots; for reciprocating engine aircraft, a speed
not less than 150 knots.

34.6 When ATC combines a speed adjustment with a descent clearance, the sequence of delivery with the word
“then” between, indicates the expected order of execution; i.e., “DESCEND AND MAINTAIN (altitude);
THEN, REDUCE SPEED TO (speed),” or “REDUCE SPEED TO (speed); THEN, DESCEND AND
MAINTAIN (altitude).”

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

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

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

EXAMPLE-

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

NOTE-

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

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

EXAMPLE-

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

CAUTION-

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

34.7.3 Instruct the pilot to “resume published speed.” Resume published speed is issued to terminate a speed
adjustment where speed restrictions are published on a charted procedure.
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NOTE-

When instructed to “comply with speed restrictions” or to “resume published speed,” ATC anticipates pilots will begin
adjusting speed the minimum distance necessary prior to a published speed restriction so as to cross the waypoint/fix at the
published speed. Once at the published speed, ATC expects pilots will maintain the published speed until additional
adjustment is required to comply with further published or ATC assigned speed restrictions or as required to ensure
compliance with 14 CFR Section 91.117.

EXAMPLE-
(An aircraft is flying a SID/STAR with published speed restrictions. ATC issues a speed adjustment and instructs the aircraft
where the adjustment ends): “Maintain two two zero knots until BALTR then resume published speed.”

NOTE-
The ATC assigned speed assignment of two two zero knots would apply until BALTR. The aircraft would then comply with
the published speed restrictions.

34.7.4 Advise the pilot to “delete speed restrictions” when either ATC assigned or published speed restrictions
on a charted procedure are no longer required.

EXAMPLE-
(An aircraft is flying a SID with published speed restrictions designed to prevent aircraft overtake on departure. ATC
determines there is no conflicting traffic and deletes the speed restriction): “Delete speed restrictions.”

NOTE-
When deleting published restrictions, ATC must ensure obstacle clearance until aircraft are established on a route where

no published restrictions apply. This does not relieve the pilot of those speed restrictions which are applicable to 14 CFR
Section 91.117.

34.7.5 Instruct the pilot to “climb via” or “descend via.” A climb via or descend via clearance cancels any
previously issued speed restrictions and, once established on the depicted departure or arrival, to climb or
descend, and to meet all published or assigned altitude and/or speed restrictions.

EXAMPLE-
1. (An aircraft is flying a SID with published speed restrictions. ATC has issued a speed restriction of 250 knots for spacing.

ATC determines that spacing between aircraft is adequate and desires the aircraft to comply with published restrictions):
“United 436, Climb via SID.”

2. (An aircraft is established on a STAR. ATC must slow an aircraft for the purposes of spacing and assigns it a speed of
280 knots. When spacing is adequate, ATC deletes the speed restriction and desires that the aircraft comply with all published
restrictions on the STAR): “Gulfstream two three papa echo, descend via the TYLER One arrival.”

NOTE-
1. In example 1, when ATC issues a “Climb via SID” clearance, it deletes any previously issued speed and/or altitude

restrictions. The pilot should then vertically navigate to comply with all speed and|/or altitude restrictions published on the
SID.

2. In example 2, when ATC issues a “Descend via <STAR name> arrival,” ATC has canceled any previously issued speed
and/or altitude restrictions. The pilot should vertically navigate to comply with all speed and/or altitude restrictions
published on the STAR.

CAUTION-
When descending on a STAR, pilots should not speed up excessively beyond the previously issued speed. Otherwise, adequate
spacing between aircraft descending on the STAR that was established by ATC with the previous restriction may be lost.

34.8 Approach clearances supersede any prior speed adjustment assignments, and pilots are expected to make
their own speed adjustments as necessary to complete the approach. However, under certain circumstances, it
may be necessary for ATC to issue further speed adjustments after approach clearance is issued to maintain
separation between successive arrivals. Under such circumstances, previously issued speed adjustments will be
restated if that speed is to be maintained or additional speed adjustments are requested. Speed adjustments should
not be assigned inside the final approach fix on final or a point 5 miles from the runway, whichever is closer to
the runway.
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34.9 The pilots retain the prerogative of rejecting the application of speed adjustment by ATC if the minimum
safe airspeed for any particular operation is greater than the speed adjustment. IN SUCH CASES, PILOTS ARE
EXPECTED TO ADVISE ATC OF THE SPEED THAT WILL BE USED.

34.10 Pilots are reminded that they are responsible for rejecting the application of speed adjustment by ATC if,
in their opinion, it will cause them to exceed the maximum indicated airspeed prescribed by 14 CFR Section
91.117(a), (c) and (d). IN SUCH CASES, THE PILOT IS EXPECTED TO SO INFORM ATC. Pilots operating
at or above 10,000 feet MSL who are issued speed adjustments which exceed 250 knots IAS and are subsequently
cleared below 10,000 feet MSL are expected to comply with 14 CFR Section 91.117(a).

34.11 Speed restrictions of 250 knots do not apply to U.S. registered aircraft operating beyond 12 nautical miles
from the coastline within the U.S. Flight Information Region, in Class E airspace below 10,000 feet MSL.
However, in airspace underlying a Class B airspace area designated for an airport, or in a VFR corridor designated
through such as a Class B airspace area, pilots are expected to comply with the 200 knot speed limit specified
in 14 CFR Section 91.117(c).

34.12 For operations in a Class C and Class D surface area, ATC is authorized to request or approve a speed
greater than the maximum indicated airspeeds prescribed for operation within that airspace (14 CFR Section
91.117(b)).

NOTE-
Pilots are expected to comply with the maximum speed of 200 knots when operating beneath Class B airspace or in a Class
B VFR corridor (14 CFR Section 91.117(c) and (d)).

34.13 When in communication with the ARTCC or approach control facility, pilots should, as a good operating
practice, state any ATC assigned speed restriction on initial radio contact associated with an ATC
communications frequency change.

35. Runway Separation

35.1 Tower controllers establish the sequence of arriving and departing aircraft by requiring them to adjust flight
or ground operation as necessary to achieve proper spacing. They may “HOLD” an aircraft short of the runway
to achieve spacing between it and another arriving aircraft; the controller may instruct a pilot to “EXTEND
DOWNWIND” in order to establish spacing from another arriving or departing aircraft. At times a clearance may
include the word “IMMEDIATE.” For example: “CLEARED FOR IMMEDIATE TAKEOFFE.” In such cases
“IMMEDIATE” is used for purposes of air traffic separation. It is up to the pilot to refuse the clearance if, in the
pilot’s opinion, compliance would adversely affect the operation.

36. Visual Separation

36.1 Visual separation is a means employed by ATC to separate aircraft in terminal areas and en route airspace.
There are two methods employed to effect this separation:

36.1.1 The tower controller sees the aircraft involved and issues instructions, as necessary, to ensure that the
aircraft avoid each other.

36.1.2 A pilot sees the other aircraft involved and upon instructions from the controller provides separation by
maneuvering the aircraft to avoid it. When pilots accept responsibility to maintain visual separation, they must
maintain constant visual surveillance and not pass the other aircraft until it is no longer a factor.

NOTE-
Traffic is no longer a factor when during approach phase the other aircraft is in the landing phase of flight or executes a
missed approach; and during departure or en route, when the other aircraft turns away or is on a diverging course.

36.2 A pilot’s acceptance of instructions to follow another aircraft or provide visual separation from it is an
acknowledgment that the pilot will maneuver the aircraft as necessary to avoid the other aircraft or to maintain
in—trail separation. In operations conducted behind heavy aircraft, or a small aircraft behind a B757 or other large
aircraft, it is also an acknowledgment that the pilot accepts the responsibility for wake turbulence separation.
Visual separation is prohibited behind super aircraft.

Federal Aviation Administration Twenty—-Eighth Edition



ENR 1.1-46 AIP
5SEP 24 United States of America

NOTE-

When a pilot has been told to follow another aircraft or to provide visual separation from it, the pilot should promptly notify
the controller if visual contact with the other aircraft is lost or cannot be maintained or if the pilot cannot accept the
responsibility for the separation for any reason.

36.3 Scanning the sky for other aircraft is a key factor in collision avoidance. Pilots and copilots (or the right
seat passenger) should continuously scan to cover all areas of the sky visible from the cockpit. Pilots must
develop an effective scanning technique which maximizes one’s visual capabilities. Spotting a potential collision
threat increases directly as more time is spent looking outside the aircraft. One must use timesharing techniques
to effectively scan the surrounding airspace while monitoring instruments as well.

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

37. Use of Visual Clearing Procedures and Scanning Techniques

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

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

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

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

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

37.6 Training Operations. Operators of pilot training programs are urged to adopt the following practices:

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

37.6.2 High-wing Airplane. Momentarily raise the wing in the direction of the intended turn and look.
37.6.3 Low-wing Airplane. Momentarily lower the wing in the direction of the intended turn and look.

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

37.7 Scanning Techniques for Traffic Avoidance.

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

37.7.1.1 Reduced scan frequency due to concentration on flight instruments or tablets and distraction with
passengers.

37.7.1.2 Blind spots related to high-wing and low-wing aircraft in addition to windshield posts and sun visors.
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37.7.1.3 Prevailing weather conditions including reduced visibility and the position of the sun.
37.7.1.4 The attitude of the aircraft will create additional blind spots.

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

37.7.2 Best practices to see and avoid:

37.7.2.1 ADS-B In is an effective system to help pilots see and avoid other aircraft. If your aircraft is equipped
with ADS-B In, it is important to understand its features and how to use it properly. Many units provide visual
and/or audio alerts to supplement the system’s traffic display. Pilots should incorporate the traffic display in their
normal traffic scan to provide awareness of nearby aircraft. Prior to taxiing onto an airport movement area,
ADS-B In can provide advance indication of arriving aircraft and aircraft in the traffic pattern. Systems that
incorporate a traffic—alerting feature can help minimize the pilot’s inclination to fixate on the display. Refer to
ENR 1.1-46.5, ADS-B Limitations.

37.7.2.2 Understand the limitations of ADS-B In. In certain airspace, not all aircraft will be equipped with
ADS-B Out or transponders and will not be visible on your ADS-B In display.

37.7.2.3 Limit the amount of time that you focus on flight instruments or tablets.

37.7.2.4 Develop a strategic approach to scanning for traffic. Scan the entire sky and try not to focus straight
ahead.

38. Surveillance Systems
38.1 Radar
38.1.1 Capabilities

38.1.1.1 Radar is a method whereby radio waves are transmitted into the air and are then received when they
have been reflected by an object in the path of the beam. Range is determined by measuring the time it takes (at
the speed of light) for the radio wave to go out to the object and then return to the receiving antenna. The direction
of a detected object from a radar site is determined by the position of the rotating antenna when the reflected
portion of the radio wave is received.

38.1.1.2 More reliable maintenance and improved equipment have reduced radar system failures to a negligible
factor. Most facilities actually have some components duplicated — one operating and another which immediately
takes over when a malfunction occurs to the primary component.

38.1.2 Limitations

38.1.2.1 It is very important for the aviation community to recognize the fact that there are limitations to radar
service and that ATC controllers may not always be able to issue traffic advisories concerning aircraft which are
not under ATC control and cannot be seen on radar. (See FIG ENR 1.1-25).
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FIG ENR 1.1-25
Limitations to Radar Service
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The nearby target absorbs and scatters so much of the out-going and returning
energy that the radar does not detect the distant target.

a) The characteristics of radio waves are such that they normally travel in a continuous straight line unless they
are:

1) “Bent” by abnormal atmospheric phenomena such as temperature inversions.

2) Reflected or attenuated by dense objects such as heavy clouds, precipitation, ground obstacles,
mountains, etc.

3) Screened by high terrain features.

b) The bending of radar pulses, often called anomalous propagation or ducting, may cause many extraneous
blips to appear on the radar operator’s display if the beam has been bent toward the ground, or may decrease the
detection range if the wave is bent upward. It is difficult to solve the effects of anomalous propagation, but using
beacon radar and electronically eliminating stationary and slow moving targets by a method called moving target
indicator (MTI) usually negate the problem.

¢) Radar energy that strikes dense objects will be reflected and displayed on the operator’s scope, thereby
blocking out aircraft at the same range and greatly weakening or completely eliminating the display of targets
at a greater range. Again, radar beacon and MTI are effectively used to combat ground clutter and weather
phenomena, and a method of circularly polarizing the radar beam will eliminate some weather returns. A
negative characteristic of MTT is that an aircraft flying a speed that coincides with the canceling signal of the MTI
(tangential or “blind” speed) may not be displayed to the radar controller.

d) Relatively low altitude aircraft will not be seen if they are screened by mountains or are below the radar
beam due to earth curvature. The historical solution to screening has been the installation of strategically placed
multiple radars, which has been done in some areas, but ADS-B now provides ATC surveillance in some areas
with challenging terrain where multiple radar installations would be impractical.

e) There are several other factors which affect radar control. The amount of reflective surface of an aircraft
will determine the size of the radar return. Therefore, a small light airplane or a sleek jet fighter will be more
difficult to see on primary radar than a large commercial jet or military bomber. Here again, the use of transponder
or ADS-B equipment is invaluable. In addition, all FAA ATC facilities display automatically reported altitude
information to the controller from appropriately equipped aircraft.

f) At some locations within the ATC en route environment, secondary—radar—only (no primary radar) gap filler
radar systems are used to give lower altitude radar coverage between two larger radar systems, each of which
provides both primary and secondary radar coverage. ADS-B serves this same role, supplementing both primary
and secondary radar. In those geographical areas served by secondary radar only or ADS-B, aircraft without
either transponders or ADS-B equipment cannot be provided with radar service. Additionally, transponder or
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ADS-B equipped aircraft cannot be provided with radar advisories concerning primary targets and ATC
radar—derived weather.

g) With regard to air traffic radar reception, wind turbines generally do not affect the quality of air traffic
surveillance radar returns for transponder and ADS-B Out equipped aircraft. Air traffic interference issues apply
to the search radar and Non-Transponder/Non—-ADS-B Out—equipped aircraft.

NOTE-
Generally, one or two wind turbines don’t present a significant radar reception loss. A rule of thumb is three (3) or more
turbines constitute a wind turbine farm and thus negatively affect the search radar product.

1) Detection loss in the area of a wind turbine farm is substantial. In extreme circumstances, this can extend
for more than 1.0 nautical mile (NM) horizontally around the nearest turbine and at all altitudes above the wind
turbine farm. (See FIG ENR 1.1-26.)

FIG ENR 1.1-26
Wind Turbine Farm Area of Potential Interference
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All aircraft should comply with 14 CFR §91.119(c) “...aircraft may not be operated closer than 500 feet to any person,
vessel, vehicle, or structure.”

2) To avoid interference, Non—-Transponder/Non—-ADS-B Out equipped aircraft should avoid flight within
1.0 NM horizontally, at all altitudes, from the wind turbine farms.

3) Because detection loss near and above wind turbine farms for search—only targets causes dropped tracks,
erroneous tracks, and can result in loss of separation, it is imperative that Non—-Transponder/Non—-ADS-B Out
equipped aircraft operate at the proper VFR altitudes per the hemispheric rule and utilize see—and-avoid
techniques.

4) Pilots should be aware that air traffic controllers cannot provide separation from Non—Transponder/Non—
ADS-B Out equipped aircraft in the vicinity of wind turbine farms. See—and—avoid is the pilot’s responsibility,
as these non-equipped aircraft may not appear on radar and will not appear on Traffic Information
Service-Broadcast (TIS-B).

h) The controller’s ability to advise a pilot flying on instruments or in visual conditions of the aircraft’s
proximity to another aircraft will be limited if the unknown aircraft is not observed on radar, if no flight plan
information is available, or if the volume of traffic and workload prevent issuing traffic information. First priority
is given to establishing vertical, lateral, or longitudinal separation between aircraft flying IFR under the control
of ATC.
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38.2 Air Traffic Control Radar Beacon System (ATCRBS)

38.2.1 The ATCRBS, sometimes referred to as a secondary surveillance radar, consists of three main
components:

38.2.1.1 Interrogator. Primary radar relies on a signal being transmitted from the radar antenna site and for
this signal to be reflected or “bounced back” from an object (such as an aircraft). This reflected signal is then
displayed as a “target” on the controller’s radar scope. In the ATCRBS, the Interrogator, a ground—based radar
beacon transmitter—receiver, scans in synchronism with the primary radar and transmits discrete radio signals
which repetitiously requests all transponders, on the mode being used, to reply. The replies received are then
mixed with the primary returns and both are displayed on the same radar scope.

38.2.1.2 Transponder. This airborne radar beacon transmitter—-receiver automatically receives the signals
from the interrogator and selectively replies with a specific pulse group (code) only to those interrogations being
received on the mode to which it is set. These replies are independent of, and much stronger than a primary radar
return.

38.2.1.3 Radar scope. The radar scope used by the controller displays returns from both the primary radar
system and the ATCRBS. These returns, called targets, are what the controller refers to in the control and
separation of traffic.

38.2.2 The job of identifying and maintaining identification of primary radar targets is a long and tedious task
for the controller. Some of the advantages of ATCRBS over primary radar are:

38.2.2.1 Reinforcement of radar targets.
38.2.2.2 Rapid target identification.
38.2.2.3 Unique display of selected codes.

38.2.3 A part of the ATCRBS ground equipment is the decoder. This equipment enables the controller to assign
discrete transponder codes to each aircraft under his/her control. Normally only one code will be assigned for
the entire flight. Assignments are made by the ARTCC computer on the basis of the National Beacon Code
Allocation Plan. The equipment is also designed to receive Mode C altitude information from the aircraft.

38.3 Surveillance Radar

38.3.1 Surveillance radars are divided into two general categories: Airport Surveillance Radar (ASR) and Air
Route Surveillance Radar (ARSR).

38.3.1.1 ASR is designed to provide relatively short range coverage in the general vicinity of an airport and to
serve as an expeditious means of handling terminal area traffic through observation of precise aircraft locations
on a radar scope. The ASR can also be used as an instrument approach aid.

38.3.1.2 ARSR is a long-range radar system designed primarily to provide a display of aircraft locations over
large areas.

38.3.2 Surveillance radars scan through 360 degrees of azimuth and present target information on a radar display
located in a tower or center. This information is used independently or in conjunction with other navigational
aids in the control of air traffic.

38.4 Precision Approach Radar (PAR)

38.4.1 PAR is designed for use as a landing aid rather than an aid for sequencing and spacing aircraft. PAR
equipment may be used as a primary landing aid (See ENR 1.5 for additional information), or it may be used to
monitor other types of approaches. It is designed to display range, azimuth, and elevation information.

38.4.2 Two antennas are used in the PAR array, one scanning a vertical plane, and the other scanning
horizontally. Since the range is limited to 10 miles, azimuth to 20 degrees, and elevation to 7 degrees, only the
final approach area is covered. Each scope is divided into two parts. The upper half presents altitude and distance
information, and the lower half presents azimuth and distance.
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38.5 Airport Surface Detection Equipment (ASDE-X)/Airport Surface Surveillance Capability (ASSC)

38.5.1 ASDE-X/ASSC is a multi-sensor surface surveillance system the FAA is acquiring for airports in the
United States. This system provides high resolution, short-range, clutter free surveillance information about
aircraft and vehicles, both moving and fixed, located on or near the surface of the airport’s runways and taxiways
under all weather and visibility conditions. The system consists of:

38.5.1.1 A Primary Radar System. ASDE-X/ASSC system coverage includes the airport surface and the
airspace 5 miles from the arrival and departure ends of the runway and up to 200 feet above the surface. Typically
located on the control tower or other strategic location on the airport, the Primary Radar antenna is able to detect
and display aircraft that are not equipped with or have malfunctioning transponders or ADS-B.

38.5.1.2 Interfaces. ASDE-X/ASSC contains an automation interface for flight identification via all
automation platforms and interfaces with the terminal radar for position information.

38.5.1.3 ASDE-X/ASSC Automation. A Multi—sensor Data Processor (MSDP) combines all sensor reports
into a single target which is displayed to the air traffic controller.

38.5.1.4 Air Traffic Control Tower Display. A high resolution, color monitor in the control tower cab
provides controllers with a seamless picture of airport operations on the airport surface.

38.5.2 The combination of data collected from the multiple sensors ensures that the most accurate information
about aircraft location is received in the tower, thereby increasing surface safety and efficiency.

38.5.3 The following facilities are operational with ASDE-X:

TBLENR 1.1-2
BWI Baltimore Washington International LAS Las Vegas Harry Reid International
BOS Boston Logan International LAX Los Angeles International
BDL Bradley International SDF Louisville International
MDW Chicago Midway MEM Memphis International
ORD Chicago O’Hare International MIA Miami International
CLT Charlotte Douglas International MSP Minneapolis St. Paul International
DFW Dallas/Fort Worth International EWR Newark International
DEN Denver International MCO Orlando International
DTW Detroit Metro Wayne County PHL Philadelphia International
FLL Fort Lauderdale/Hollywood Intl PHX Phoenix Sky Harbor International
MKE General Mitchell International DCA Ronald Reagan Washington National
IAH George Bush International SAN San Diego International
ATL Hartsfield—Jackson Atlanta Intl SLC Salt Lake City International
HNL Honolulu International SEA Seattle-Tacoma International
JFK John F. Kennedy International PVD Theodore Francis Green State
SNA John Wayne-Orange County IAD Washington Dulles International
LGA LaGuardia HOU William P. Hobby International
STL Lambert St. Louis International

38.5.4 The following facilities have been projected to receive ASSC:

TBLENR 1.1-3

SFO San Francisco International MCI Kansas City International
CLE Cleveland—Hopkins International
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CVG Cincinnati/Northern Kentucky Intl PIT Pittsburgh International
PDX Portland International ANC Ted Stevens Anchorage International
MSY Louis Armstrong New Orleans Intl ADW Joint Base Andrews AFB

38.6 Radar Availability

38.6.1 FAA radar units operate continuously at the locations shown in the Chart Supplement, and their services
are available to all pilots, both civil and military. Contact the associated FAA control tower or ARTCC on any
frequency guarded for initial instructions, or in an emergency, any FAA facility for information on the nearest
radar service.

38.7 Transponder and ADS-B Out Operation
38.7.1 General

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

38.7.1.2 ATCRBS is similar to and compatible with military coded radar beacon equipment. Civil Mode A is
identical to military Mode 3.

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

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

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

38.7.1.4 Transponder and ADS-B Operations While Airborne.

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

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

38.7.1.5 Transponder and ADS-B Operation Under Visual Flight Rules (VFR)

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

Twenty—-FEighth Edition Federal Aviation Administration



ENR 1.1-53 AIP
5SEP 24 United States of America

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

¢) When participating in a VFR standard formation flight that is not receiving ATC services, only the lead
aircraft should operate its transponder and ADS-B Out and squawk code 1203. Once established in formation,
all other aircraft should squawk standby and disable ADS-B transmissions.

NOTE-

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

2. Firefighting aircraft not in contact with ATC may squawk 1255 in lieu of 1200 while en route to, from , or within the
designated firefighting area(s).

3. VFR aircraft flying authorized SAR missions for the USAF or USCG may be advised to squawk 1277 in lieu of 1200 while
en route to, from, or within the designated search area.

4. VFR gliders should squawk 1202 in lieu of 1200.

REFERENCE-

FAA Order JO 7110.66, National Beacon Code Allocation Plan (NBCAP).

38.7.1.6 A pilot on an IFR flight who elects to cancel the IFR flight plan prior to reaching their destination,
should adjust the transponder/ADS-B according to VFR operations.

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

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

NOTE-
Pilots should refer to AIF, ENR 1.1, paragraph 46., Automatic Dependent Surveillance — Broadcast Services (ADS—-B)
Services, for a complete description of operating limitations and procedures.

38.7.2 Transponder/ADS-B Code Designation

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

NOTE-

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

FAA Order JO 7110.66, National Beacon Code Allocation Plan (NBCAP).

38.7.3 Automatic Altitude Reporting

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

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

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

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

38.7.4 IDENT Feature

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

38.7.5 Code Changes

38.7.5.1 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 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.

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

38.7.5.3 Military pilots operating VFR or IFR within restricted/warning areas should adjust their transponders
to Code 4000, unless another code has been assigned by ATC.

38.7.6 Mode C Transponder and ADS-B Out Requirements

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

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

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

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

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

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

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

f) Transponder and ADS-B Out requirements do not apply to any aircraft that was not originally certificated
with an electrical system, or that has not subsequently been certified with such a system installed, including
balloons and gliders. These aircraft may conduct operations without a transponder or ADS-B Out when
operating:
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1) Outside any Class B or Class C airspace area; and

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

38.7.6.3 14 CFR Section 99.13 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.

REFERENCE-
AIP, ENR 1.12, National Security and Interception Procedures.

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

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

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

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

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

38.7.7.2 IDENT. Engage the “IDENT” feature (military I/P) of the transponder/ADS-B.

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

38.7.7.4 SQUAWK STANDBY. Switch transponder/ADS-B to standby position.

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

38.7.7.6 SQUAWK ALTITUDE. Activate Mode C with automatic altitude reporting.
38.7.7.7 STOP ALTITUDE SQUAWK. Turn off automatic altitude reporting.

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

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

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

38.8 Emergency Operation

38.8.1 When an emergency occurs, the pilot of an aircraft equipped with a coded radar beacon transponder who

desires to alert a ground radar facility to an emergency condition and who cannot establish communications
without delay with an ATC facility may adjust the transponder to reply on Mode A/3, Code 7700.
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38.8.2 Pilots should understand that they may not be within a radar coverage area and that, even if they are,
certain radar facilities are not yet equipped to automatically recognize Code 7700 as an emergency signal.
Therefore, they should establish radio communications with an ATC facility as soon as possible.

38.9 Radio Failure Operation

38.9.1 Should the pilot of an aircraft equipped with a coded radar beacon transponder experience a loss of
two—way radio capability the pilot should:

38.9.1.1 Adjust the transponder to reply on MODE A/3, Code 7600.
38.9.1.2 Understand that the aircraft may not be in an area of radar coverage.

38.9.2 Pilots should understand that they may not be in an area of radar coverage. Also, many radar facilities
are not presently equipped to automatically display Code 7600 and will interrogate 7600 only when the aircraft
is under direct radar control at the time of radio failure. However, replying on Code 7700 first, increases the
probability of early detection of a radio failure condition.

38.10 Radar Services
38.10.1 Safety Alert

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

38.10.2 Terrain/Obstruction Alert

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

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

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

a) Operating on a IFR flight plan.

b) Operating VFR and have requested MSAW monitoring.
NOTE-
Pilots operating VFR may request MSAW or monitoring if their aircraft are equipped with Mode C transponders.
EXAMPLE-
Apache Three Three Papa requests MSAW monitoring.
38.10.2.3 Due to the lack of terrain and obstacle clearance data, accurate automation databases may not be
available for providing MSAW information to aircraft overflying Mexico and Canada. Air traffic facilities along
the United States/Mexico/Canada borders may have MSAW computer processing inhibited where accurate
terrain data is not available.
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38.10.3 Aircraft Conflict Alert

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

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

38.10.4 Radar Traffic Information Service (RTIS)

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

a) Purpose of this Service

1) The issuance of traffic information as observed on a radar display is based on the principle of assisting
and advising a pilot that a particular radar target’s position and track indicates it may intersect or pass in such
proximity to the intended flight path that it warrants the pilot’s attention. This is to alert the pilot to the traffic,
to be on the lookout for it, and thereby be in a better position to take appropriate action should the need arise.

2) Pilots are reminded that the surveillance radar used by ATC does not provide altitude information unless
the aircraft is equipped with Mode C and the radar facility is capable of displaying altitude information.

b) Provisions of the Service

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

NOTE-

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

2) When receiving VFR radar advisory service, pilots should monitor the assigned frequency at all times.
This is to preclude controllers’ concern for radio failure of emergency assistance to aircraft under the controller’s
jurisdiction. VFR radar advisory service does not include vectors away from conflicting traffic unless requested
by the pilot. When advisory service is no longer desired, advise the controller before changing frequencies, then
change your transponder code to 1200 if applicable. THE, as appropriate, MEA/MVA/MOCA IN YOUR AREA
IS (altitude) or if past the final approach fix, THE, as appropriate, MDA/DH (if known) is (altitude). Except in
programs where radar service is automatically terminated, the controller will advise the aircraft when radar is
terminated.

Federal Aviation Administration Twenty—-Eighth Edition



AIP ENR 1.1-58
United States of America 5 SEP 24

NOTE-

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

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

1) Radar identified.
(a) Azimuth from the aircraft in terms of the twelve hour clock.

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

(¢) Distance from the aircraft in nautical miles.
(d) Direction in which the target is proceeding.

(e) Type of aircraft and altitude if known.

EXAMPLE-

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

2) Not radar identified
(a) Distance and direction with respect to a fix.
(b) Direction in which the target is proceeding.
(c) Type of aircraft and altitude if known.

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

(d) The examples depicted in FIG ENR 1.1-27 and FIG ENR 1.1-28 point out the possible error in the
position of this traffic when it is necessary for a pilot to apply drift correction to maintain this track. This error
could also occur in the event a change in course is made at the time radar traffic information is issued.

FIG ENR 1.1-27
Induced Error in Position of Traffic

WIND

QY (®)

EXAMPLE-

In FIG ENR 1.1-27, traffic information would be issued to the pilot of aircraft “A” as 12 o’clock. The actual position of
the traffic as seen by the pilot of aircraft “A” would be one o’clock. Traffic information issued to aircraft “B” would also
be given as 12 o’clock, but in this case, the pilot of “B” would see the traffic at 11 o’clock.
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FIG ENR 1.1-28
Induced Error in Position of Traffic
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EXAMPLE-

In FIG ENR 1.1-28, traffic information would be issued to the pilot of aircraft “C” as two o’clock. The actual position of
the traffic as seen by the pilot of aircraft “C” would be three o’clock. Traffic information issued to aircraft “D” would be
at an 11 o’clock position. Since it is not necessary for the pilot of aircraft “D” to apply wind correction (CRAB) to remain
on track, the actual position of the traffic issued would be correct. Since the radar controller can only observe aircraft track
(course) on the radar display, traffic advisories are issued accordingly, and pilots should give due consideration to this fact
when looking for reported traffic.

38.11 Radar Assistance to VFR Aircraft

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

38.11.2 Pilots should clearly understand that authorization to proceed in accordance with such radar
navigational assistance does not constitute authorization for the pilot to violate Federal Aviation Regulations.
In effect, assistance provided is on the basis that navigational guidance information issued is advisory in nature
and the job of flying the aircraft safely remains with the pilot.

38.11.3 In many cases, controllers will be unable to determine if flight into instrument conditions will result from
their instructions. To avoid possible hazards resulting from being vectored into IFR conditions, pilots should
keep controllers advised of the weather conditions in which they are operating and along the course ahead.

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

38.11.4.1 The controller suggests the vector and the pilot concurs.
38.11.4.2 A special program has been established and vectoring service has been advertised.
38.11.4.3 In the controller’s judgment the vector is necessary for air safety.

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

39. Operational Policy/Procedures for Reduced Vertical Separation Minimum (RVSM) in the
Domestic U.S., Alaska, Offshore Airspace and the San Juan FIR

39.1 Applicability and RVSM Mandate (Date/Time and Area)

39.1.1 Applicability. The policies, guidance and direction in this section are consistent with the policies and
procedures used in Domestic U.S. RVSM Airspace, as specified in the Aeronautical Information Manual,
Chapter 4, Section 6. For any oceanic area specific items, see Part II, ENR 7, Oceanic Procedures.

39.1.2 Requirement. The FAA implemented RVSM between flight level (FL) 290-410 (inclusive) in the
following airspace: the airspace of the lower 48 states of the United States, Alaska, Atlantic and Gulf of Mexico
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High Offshore Airspace and the San Juan FIR. RVSM has been implemented worldwide and may be applied in
all ICAO Flight Information Regions (FIR).

39.1.3 In accordance with 14 CFR Section 91.706, with only limited exceptions, prior to operating in RVSM
airspace, operators must comply with the standards of Part 91, Appendix G, and be authorized by the Administrator.
If the operator has not been authorized for RVSM operations, or the aircraft is not RVSM compliant, the aircraft
will be referred to as “non—RVSM?” aircraft. Paragraph 39.10 discusses ATC policies for accommodation of
non-RVSM aircraft flown by the Department of Defense, Air Ambulance (MEDEVAC) operators, foreign State
governments and aircraft flown for certification and development. Paragraph 39.11, Non—-RVSM Aircraft
Requesting Climb to and Descent from Flight Levels Above RVSM Airspace Without Intermediate Level Off,
contains policies for non—-RVSM aircraft climbing and descending through RVSM airspace to/from flight levels
above RVSM airspace.

39.1.4 Benefits. RVSM enhances ATC flexibility, mitigates conflict points, enhances sector throughput,
reduces controller workload and enables crossing traffic. Operators gain fuel savings and operating efficiency
benefits by flying at more fuel efficient flight levels and on more user preferred routings.

39.2 Flight Level Orientation Scheme

Altitude assignments for direction of flight follow a scheme of odd altitude assignment for magnetic courses
000-179 degrees and even altitudes for magnetic courses 180-359 degrees for flights up to and including FL 410,
as indicated in FIG ENR 1.1-29.

FIG ENR 1.1-29
Flight Level Orientation Scheme

Flight Level Orientation Scheme
FL 430 ==

FL 410 =
FL 400
FL 390
FL 380 ==
FL 370 >
FL 360 =
FL 350 >
FL 340 =
FL 330 >
FL 320 =
FL 310 >
FL 300 =
FL 290 >

NOTE-

Odd Flight Levels: Magnetic Course 000-179 Degrees Even Flight Levels: Magnetic Course 180-359 Degrees.

39.3 Aircraft and Operator Approval Policy/Procedures, RVSM Monitoring and Databases for Aircraft
and Operator Approval

39.3.1 RVSM Authority. 14 CFR Section 91.180 applies to RVSM operations within the U.S. 14 CFR
Section 91.706 applies to RVSM operations outside the U.S. Both sections require that the operator obtain
authorization prior to operating in RVSM airspace.

39.3.2 Sources of Information. Advisory Circular (AC) 91-85, Authorization of Aircraft and Operators for
Flight in Reduced Vertical Separation Minimum (RVSM) Airspace, and the FAA RVSM Website.

39.3.3 TCAS Equipage. TCAS equipage requirements are contained in 14 CFR Sections 121.356, 125.224,
129.18 and 135.189. Part 91 Appendix G does not contain TCAS equipage requirements specific to RVSM,

however, Appendix G does require that aircraft equipped with TCAS II and flown in RVSM airspace be modified
to incorporate TCAS II Version 7.0 or a later version.
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39.3.4 Aircraft Monitoring. Operators are required to participate in the RVSM altitude-keeping
performance monitoring program that is appropriate for the type of operation being conducted. The monitoring
programs are described in FAA AC 91-85, Authorization of Aircraft and Operators for Flight in Reduced Vertical
Separation Minimum Airspace. Monitoring is a quality control program that enables the FAA and other civil
aviation authorities to assess the in—service altitude—keeping performance of aircraft and operators.

39.3.5 RVSM Approvals Databases for U.S. operators can be found on the RVSM Documentation Webpage in
the “RVSM Approvals” section.

39.4 Flight Planning into RVSM Airspace

39.4.1 Operators that do not file the correct aircraft equipment suffix on the FAA or ICAO Flight Plan may be
denied clearance into RVSM airspace. Policies for the FAA Flight Plan are detailed in subparagraph 39.4.3
below. Policies for the ICAO Flight Plan are detailed in subparagraph 39.4.4.

39.4.2 The operator will annotate the equipment block of the FAA or ICAO Flight Plan with an aircraft
equipment suffix indicating RVSM capability only after the responsible civil aviation authority has determined
that both the operator and its aircraft are RVSM~-compliant and has issued RVSM authorization to the operator.

39.4.3 General Policies for FAA Flight Plan Equipment Suffix. Appendix 1, TBL 1-2, allows operators to I
indicate that the aircraft has both RVSM and Advanced Area Navigation (RNAV) capabilities or has only RVSM
capability.

39.4.3.1 The operator will annotate the equipment block of the FAA Flight Plan with the appropriate aircraft
equipment suffix from Appendix 1, TBL 1-2 and/or TBL 1-3. [ |

39.4.3.2 Operators can only file one equipment suffix in block 3 of the FAA Flight Plan. Only this equipment
suffix is displayed directly to the controller.

39.4.3.3 Aircraft with RNAV Capability. For flight in RVSM airspace, aircraft with RNAV capability, but not
Advanced RNAV capability, will file “/W”. Filing “/W” will not preclude such aircraft from filing and flying
direct routes in en route airspace.

39.4.4 Policy for ICAO Flight Plan Equipment Suffixes.

39.4.4.1 Operators/aircraft that are RVSM—-compliant and that file ICAO flight plans will file “/W” in block 10
(Equipment) to indicate RVSM authorization and will also file the appropriate ICAO Flight Plan suffixes to
indicate navigation and communication capabilities.

39.4.4.2 Operators/aircraft that file ICAO flight plans that include flight in Domestic U.S. RVSM airspace must
file “/W” in block 10 to indicate RVSM authorization.

39.4.5 Importance of Flight Plan Equipment Suffixes. Military users, and civilians who file stereo route flight
plans, must file the appropriate equipment suffix in the equipment block of the FAA Form 7233-1, Flight Plan,
or DD Form 175, Military Flight Plan, or FAA Form 7233—4, International Flight Plan, or DD Form 1801, DOD
International Flight Plan. All other users must file the appropriate equipment suffix in the equipment block of
FAA Form 7233-4, International Flight Plan. The equipment suffix informs ATC:

39.4.5.1 Whether or not the operator and aircraft are authorized to fly in RVSM airspace.

39.4.5.2 The navigation and/or transponder capability of the aircraft (e.g., advanced RNAYV, Transponder with
Mode C).

39.4.6 Significant ATC uses of the flight plan equipment suffix information are:
39.4.6.1 To issue or deny clearance into RVSM airspace.

39.4.6.2 To apply a 2,000 foot vertical separation minimum in RVSM airspace to aircraft that are not authorized
for RVSM, but are in one of the limited categories that the FAA has agreed to accommodate. (See paragraphs
39.10, Procedures for Accommodation of Non—-RVSM Aircraft, and 39.11, Non-RVSM Aircraft Requesting
Climb to and Descent from Flight Levels Above RVSM Airspace Without Intermediate Level Off, for policy on
limited operation of unapproved aircraft in RVSM airspace).
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39.4.7 Improperly changing an aircraft equipment suffix and/or adding “NON-RVSM” in the NOTES or
REMARKS section (Field 18) while not removing the “W” from Field 10, will not provide air traffic control with
the proper visual indicator necessary to detect Non-RVSM aircraft. To ensure information processes correctly
for Non-RVSM aircraft, the “W” in Field 10 must be removed. Entry of information in the NOTES or
REMARKS section (Field 18) will not affect the determination of RVSM capability and must not be used to
indicate a flight is Non-RVSM.

39.5 Pilot RVSM Operating Practices and Procedures

39.5.1 RVSM Requirement. If either the operator is not authorized for RVSM operations, or the aircraft is not
RVSM compliant, the pilot will neither request nor accept a clearance into RVSM airspace unless:

39.5.1.1 The flight is conducted by a non—-RVSM DOD, MEDEVAC, certification/development or foreign State
(government) aircraft in accordance with Paragraph 39.10, Procedures for Accommodation of Non-RVSM
Aircraft.

39.5.1.2 The pilot intends to climb to or descend from FL 430 or above in accordance with Paragraph 39.11,
Non-RVSM Aircraft Requesting Climb to and Descent from Flight Levels Above RVSM Airspace Without
Intermediate Level Off.

39.5.1.3 An emergency situation exists.

39.5.2 Basic RVSM Operating Practices and Procedures. FAA AC 91-85 contains pilot practices and
procedures for RVSM. Operators must incorporate RVSM practices and procedures, as supplemented by the
applicable paragraphs of this section, into operator training or pilot knowledge programs and operator documents
containing RVSM operational policies.

39.5.3 FAA AC 91-85 contains practices and procedures for flight planning, preflight procedures at the aircraft,
procedures prior to RVSM airspace entry, inflight (en route) procedures, contingency procedures and post flight.

39.5.4 The following paragraphs either clarify or supplement FAA AC 91-85 practices and procedures.
39.6 Guidance on Severe Turbulence and Mountain Wave Activity (MWA)
39.6.1 Introduction/Explanation

39.6.1.1 The information and practices in this paragraph are provided to emphasize to pilots and controllers the
importance of taking appropriate action in RVSM airspace when aircraft experience severe turbulence and/or
MWA that is of sufficient magnitude to significantly affect altitude—keeping.

39.6.1.2 Severe Turbulence. Severe turbulence causes large, abrupt changes in altitude and/or attitude usually
accompanied by large variations in indicated airspeed. Aircraft may be momentarily out of control. Encounters
with severe turbulence must be remedied immediately in any phase of flight. Severe turbulence may be
associated with MWA.

39.6.1.3 Mountain Wave Activity (MWA)

a) Significant MWA occurs both below and above the floor of RVSM airspace, FL 290. MWA often occurs
in western states in the vicinity of mountain ranges. It may occur when strong winds blow perpendicular to
mountain ranges resulting in up and down or wave motions in the atmosphere. Wave action can produce altitude
excursions and airspeed fluctuations accompanied by only light turbulence. With sufficient amplitude, however,
wave action can induce altitude and airspeed fluctuations accompanied by severe turbulence. MWA is difficult
to forecast and can be highly localized and short lived.

b) Wave activity is not necessarily limited to the vicinity of mountain ranges. Pilots experiencing wave activity
anywhere that significantly affects altitude—keeping can follow the guidance provided below.

¢) Inflight MWA Indicators (Including Turbulence). Indicators that the aircraft is being subjected to MWA
are:

1) Altitude excursions and/or airspeed fluctuations with or without associated turbulence.
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2) Pitch and trim changes required to maintain altitude with accompanying airspeed fluctuations.
3) Light to severe turbulence depending on the magnitude of the MWA.
39.6.1.4 Priority for Controller Application of Merging Target Procedures

a) Explanation of Merging Target Procedures. As described in subparagraph 39.6.3.3 below, ATC will use
“merging target procedures” to mitigate the effects of both severe turbulence and MWA. The procedures in
subparagraph 39.6.3.3 have been adapted from existing procedures published in FAA Order JO 7110.65, Air
Traffic Control, paragraph 5-1-4, Merging Target Procedures. paragraph 5—-1-4 calls for en route controllers to
advise pilots of potential traffic that they perceive may fly directly above or below his/her aircraft at minimum
vertical separation. In response, pilots are given the option of requesting a radar vector to ensure their radar target
will not merge or overlap with the traffic’s radar target.

b) The provision of “merging target procedures” to mitigate the effects of severe turbulence and/or MWA is
not optional for the controller, but rather is a priority responsibility. Pilot requests for vectors for traffic avoidance
when encountering MWA or pilot reports of “Unable RVSM due turbulence or MWA” are considered first
priority aircraft separation and sequencing responsibilities. (FAA Order JO 7110.65, paragraph 2-1-2, Duty
Priority, states that the controller’s first priority is to separate aircraft and issue safety alerts).

¢) Explanation of the term “traffic permitting.” The contingency actions for MWA and severe turbulence
detailed in paragraph 39.9, Contingency Actions: Weather Encounters and Aircraft System Failures that Occur
After Entry into RVSM Airspace, state that the controller will “vector aircraft to avoid merging targets with
traffic at adjacent flight levels, traffic permitting.” The term “traffic permitting” is not intended to imply that
merging target procedures are not a priority duty. The term is intended to recognize that, as stated in FAA
Order JO 7110.65, paragraph 2—1-2, Duty Priority, there are circumstances when the controller is required to
perform more than one action and must “exercise their best judgment based on the facts and circumstances known
to them” to prioritize their actions. Further direction given is: “That action which is most critical from a safety
standpoint is performed first.”

39.6.1.5 TCAS Sensitivity. For both MWA and severe turbulence encounters in RVSM airspace, an additional
concern is the sensitivity of collision avoidance systems when one or both aircraft operating in close proximity
receive TCAS advisories in response to disruptions in altitude hold capability.

39.6.2 Pre-flight tools. Sources of observed and forecast information that can help the pilot ascertain the
possibility of MWA or severe turbulence are: Forecast Winds and Temperatures Aloft (FD), Area Forecast (FA),
Graphical Turbulence Guidance (GTG), SIGMETs and PIREPs.

39.6.3 Pilot Actions When Encountering Weather (for example, Severe Turbulence or MWA)

39.6.3.1 Weather Encounters Inducing Altitude Deviations of Approximately 200 feet. When the pilot
experiences weather induced altitude deviations of approximately 200 feet, the pilot will contact AT'C and state
“Unable RVSM Due (state reason)” (e.g., turbulence, mountain wave). See contingency actions in
paragraph 39.9.

39.6.3.2 Severe Turbulence (including that associated with MWA). When pilots encounter severe
turbulence, they should contact ATC and report the situation. Until the pilot reports clear of severe turbulence,
the controller will apply merging target vectors to one or both passing aircraft to prevent their targets from
merging:

EXAMPLE-

“Yankee 123, FL 310, unable RVSM due severe turbulence.”

“Yankee 123, fly heading 290; traffic twelve o’clock, 10 miles, opposite direction; eastbound MD-80 at FL 320" (or the
controller may issue a vector to the MD-80 traffic to avoid Yankee 123).

39.6.3.3 MWA. When pilots encounter MWA, they should contact ATC and report the magnitude and location
of the wave activity. When a controller makes a merging targets traffic call, the pilot may request a vector to avoid
flying directly over or under the traffic. In situations where the pilot is experiencing altitude deviations of 200

Federal Aviation Administration Twenty—-Eighth Edition



AIP ENR 1.1-64
United States of America 5 SEP 24

feet or greater, the pilot will request a vector to avoid traffic. Until the pilot reports clear of MWA, the controller
will apply merging target vectors to one or both passing aircraft to prevent their targets from merging:

EXAMPLE-
“Yankee 123, FL 310, unable RVSM due mountain wave.”

“Yankee 123, fly heading 290; traffic twelve o’clock, 10 miles, opposite direction; eastbound MD-80 at FL 320" (or the
controller may issue a vector to the MD-80 traffic to avoid Yankee 123).

39.6.3.4 FL Change or Re-route. To leave airspace where MWA or severe turbulence is being encountered,
the pilot may request a FL change and/or re-route, if necessary.
39.7 Guidance on Wake Turbulence

39.7.1 Pilots should be aware of the potential for wake turbulence encounters in RVSM airspace. Experience
gained since 1997 has shown that such encounters in RVSM airspace are generally moderate or less in magnitude.

39.7.2 Prior to DRVSM implementation, the FAA established provisions for pilots to report wake turbulence
events in RVSM airspace using the NASA Aviation Safety Reporting System (ASRS). A “Safety Reporting”
section established on the FAA RVSM Documentation webpage provides contacts, forms, and reporting
procedures.

39.7.3 To date, wake turbulence has not been reported as a significant factor in DRVSM operations. European
authorities also found that reports of wake turbulence encounters did not increase significantly after RVSM
implementation (eight versus seven reports in a ten—month period). In addition, they found that reported wake
turbulence was generally similar to moderate clear air turbulence.

39.7.4 Pilot Action to Mitigate Wake Turbulence Encounters

39.7.4.1 Pilots should be alert for wake turbulence when operating:
a) In the vicinity of aircraft climbing or descending through their altitude.
b) Approximately 10-30 miles after passing 1,000 feet below opposite—direction traffic.
¢) Approximately 10-30 miles behind and 1,000 feet below same—direction traffic.

39.7.4.2 Pilots encountering or anticipating wake turbulence in DRVSM airspace have the option of requesting
a vector, FL change, or if capable, a lateral offset.

NOTE-
1. Offsets of approximately a wing span upwind generally can move the aircraft out of the immediate vicinity of another
aircraft’s wake vortex.

2. In domestic U.S. airspace, pilots must request clearance to fly a lateral offset. Strategic lateral offsets flown in oceanic
airspace do not apply.

39.8 Pilot/Controller Phraseology

TBL ENR 1.1-4 shows standard phraseology that pilots and controllers will use to communicate in DRVSM
operations.
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TBLENR 1.1-4
Pilot/Controller Phraseology

Message

Phraseology

For a controller to ascertain the RVSM approval status of
an aircraft:

(call sign) confirm RVSM approved

Pilot indication that flight is RVSM approved

Affirm RVSM

Pilot report of lack of RVSM approval (non—-RVSM status).
Pilot will report non—RVSM status, as follows:

a. On the initial call on any frequency in the RVSM
airspace and . . .

b. In all requests for flight level changes pertaining to
flight levels within the RVSM airspace and . . .

c. In all read backs to flight level clearances pertaining
to flight levels within the RVSM airspace and . . .

d. In read back of flight level clearances involving
climb and descent through RVSM airspace

(FL 290 - 410)

Negative RVSM, (supplementary information,
e.g., “Certification flight”).

Pilot report of one of the following after entry into RVSM
airspace: all primary altimeters, automatic altitude control
systems or altitude alerters have failed.

(See Paragraph 39.9, Contingency Actions: Weather
Encounters and Aircraft System Failures that Occur After
Entry into RVSM Airspace).

NOTE-

This phrase is to be used to convey both the initial indication of
RVSM aircraft system failure and on initial contact on all
frequencies in RVSM airspace until the problem ceases to exist
or the aircraft has exited RVSM airspace.

Unable RVSM Due Equipment

ATC denial of clearance into RVSM airspace

Unable issue clearance into RVSM airspace, maintain FL

*Pilot reporting inability to maintain cleared flight level
due to weather encounter. (See Paragraph 39.9,
Contingency Actions: Weather Encounters and Aircraft
System Failures that Occur after Entry into RVSM
Airspace).

*Unable RVSM due (state reason) (e.g., turbulence,
mountain wave)

ATC requesting pilot to confirm that an aircraft has
regained RVSM-approved status or a pilot is ready to
resume RVSM

Confirm able to resume RVSM

Pilot ready to resume RVSM after aircraft system or
weather contingency

Ready to resume RVSM

39.9 Contingency Actions: Weather Encounters and Aircraft System Failures that Occur After Entry

into RVSM Airspace

TBL ENR 1.1-5 provides pilot guidance on actions to take under certain conditions of aircraft system failure that
occur after entry into RVSM airspace and weather encounters. It also describes the expected ATC controller
actions in these situations. It is recognized that the pilot and controller will use judgment to determine the action

most appropriate to any given situation.

Federal Aviation Administration
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Contingency Actions: Weather Encounters and Aircraft System Failures that Occur After Entry into RVSM
Airspace

Initial Pilot Actions in Contingency Situations

Initial pilot actions when unable to maintain flight level (FL) or unsure of aircraft altitude—keeping
capability:

*Notify ATC and request assistance as detailed below.
*Maintain cleared flight level, to the extent possible, while evaluating the situation.
*Watch for conflicting traffic both visually and by reference to TCAS, if equipped.

*Alert nearby aircraft by illuminating exterior lights (commensurate with aircraft limitations).

Severe Turbulence and/or Mountain Wave Activity (MWA) Induced
Altitude Deviations of Approximately 200 feet

Pilot will: Controller will:
*When experiencing severe turbulence and/or *Vector aircraft to avoid merging target with
MWA induced altitude deviations of traffic at adjacent flight levels, traffic permitting

approximately 200 feet or greater, pilot will
contact ATC and state “Unable RVSM Due (state *Advise pilot of conflicting traffic
reason)” (e.g., turbulence, mountain wave)
eIssue FL change or re-route, traffic permitting
oIf not issued by the controller, request vector
clear of traffic at adjacent FLs eIssue PIREP to other aircraft

oIf desired, request FL change or re-route

*Report location and magnitude of turbulence or
MWA to ATC

See Paragraph 39.6, Guidance on Severe Turbulence |Paragraph 39.6 explains “traffic permitting.”
and Mountain Wave Activity (MWA), for detailed

guidance.
Mountain Wave Activity (MWA) Encounters — General
Pilot actions: Controller actions:
*Contact ATC and report experiencing MWA *Advise pilot of conflicting traffic at adjacent FL
oIf so desired, pilot may request a FL change or oIf pilot requests, vector aircraft to avoid merging
re-route target with traffic at adjacent RVSM flight levels,

traffic permitting
*Report location and magnitude of MWA to ATC
eIssue FL change or re-route, traffic permitting

eIssue PIREP to other aircraft
See paragraph 39.6 for guidance on MWA. Paragraph 39.6 explains “traffic permitting.”

NOTE-
MWA encounters do not necessarily result in altitude deviations on the order of 200 feet. The guidance below is
intended to address less significant MWA encounters.
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Wake Turbulence Encounters

Pilot should:

*Contact ATC and request vector, FL change or,
if capable, a lateral offset

See Paragraph 39.7, Guidance on Wake Turbulence.

Controller should:

eIssue vector, FL change or lateral offset clear-
ance, traffic permitting

Paragraph 39.6 explains “traffic permitting.”

“Unable RVSM Due Equipment”
Failure of Automatic Altitude Control System, Altitude Alerter or All Primary Altimeters

Pilot will:

eContact ATC and state “Unable RVSM Due
Equipment”

*Request clearance out of RVSM airspace unless
operational situation dictates otherwise

Controller will:

*Provide 2,000 feet vertical separation or
appropriate horizontal separation

*Clear aircraft out of RVSM airspace unless
operational situation dictates otherwise

One Primary Altimeter Remains Operational

Pilot will:
*Cross check stand-by altimeter

Controller will:

e Acknowledge operation with single primary
altimeter
*Notify ATC of operation with single primary
altimeter

eIf unable to confirm primary altimeter accuracy,
follow actions for failure of all primary altimeters

Transponder Failure

Pilot will:

*Contact ATC and request authority to continue
to operate at cleared flight level

Controller will:

*Consider request to continue to operate at
cleared flight level

*Comply with revised ATC clearance, if issued eIssue revised clearance, if necessary

NOTE-

14 CFR Section 91.215 (ATC transponder and altitude
reporting equipment and use) regulates operation with the
transponder inoperative.

39.10 Procedures for Accommodation of Non-RVSM Aircraft
39.10.1 General Policies for Accommodation of Non-RVSM Aircraft

39.10.1.1 The RVSM mandate calls for only RVSM authorized aircraft/operators to fly in designated RVSM
airspace with limited exceptions. The policies detailed below are intended exclusively for use by aircraft that the
FAA has agreed to accommodate. They are not intended to provide other operators a means to circumvent the
normal RVSM approval process.

39.10.1.2 If either the operator is not authorized or the aircraft is not RVSM-compliant, the aircraft will be
referred to as a “non-RVSM” aircraft. 14 CFR Section 91.180 and Part 91 Appendix G enable the FAA to
authorize a deviation to operate a non—-RVSM aircraft in RVSM airspace.
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39.10.1.3 Non—-RVSM aircraft flights will be handled on a workload permitting basis. The vertical separation
standard applied between aircraft not approved for RVSM and all other aircraft must be 2,000 feet.

39.10.1.4 Required Pilot Calls. The pilot of non—-RVSM aircraft will inform the controller of the lack of RVSM
approval in accordance with the direction provided in Paragraph 39.8, Pilot/Controller Phraseology.

39.10.2 Categories of Non—-RVSM Aircraft that may be Accommodated

Subject to FAA approval and clearance, the following categories of non—RVSM aircraft may operate in domestic
U.S. RVSM airspace provided they have an operational transponder.

39.10.2.1 Department of Defense (DOD) aircraft.
39.10.2.2 Flights conducted for aircraft certification and development purposes.
39.10.2.3 Active air ambulance flights utilizing a “MEDEVAC?” call sign.

39.10.2.4 Aircraft climbing/descending through RVSM flight levels (without intermediate level off) to/from
FLs above RVSM airspace (Policies for these flights are detailed in paragraph 39.11, Non-RVSM Aircraft
Requesting Climb to and Descent from Flight Levels Above RVSM Airspace Without Intermediate Level Off.

39.10.2.5 Foreign State (government) aircraft.
39.10.3 Methods for operators of non—RVSM aircraft to request access to RVSM Airspace. Operators may:

39.10.3.1 LOA/MOU. Enter into a Letter of Agreement (LOA)/Memorandum of Understanding (MOU) with
the RVSM facility (the Air Traffic facility that provides air traffic services in RVSM airspace). Operators must
comply with LOA/MOU.

39.10.3.2 File-and-Fly. File a flight plan to notify the FAA of their intention to request access to RVSM
airspace.

NOTE-
Priority for access to RVSM airspace will be afforded to RVSM compliant aircraft, then File—and—-Fly flights.

39.11 Non-RVSM Aircraft Requesting Climb to and Descent from Flight Levels Above RVSM Airspace
Without Intermediate Level Off

39.11.1 File-and-Fly. Operators of Non—RVSM aircraft climbing to and descending from RVSM flight levels
should just file a flight plan.

39.11.2 Non-RVSM aircraft climbing to and descending from flight levels above RVSM airspace will be
handled on a workload permitting basis. The vertical separation standard applied in RVSM airspace between
non—-RVSM aircraft and all other aircraft must be 2,000 feet.

39.11.3 Non-RVSM aircraft climbing to/descending from RVSM airspace can only be considered for
accommodation provided:

39.11.3.1 Aircraft is capable of a continuous climb/descent and does not need to level off at an intermediate
altitude for any operational considerations and

39.11.3.2 Aircraft is capable of climb/descent at the normal rate for the aircraft.

39.11.4 Required Pilot Calls. The pilot of non—RVSM aircraft will inform the controller of the lack of RVSM
approval in accordance with the direction provided in paragraph 39.8, Pilot/Controller Phraseology.

40. Terminal Radar Services for VFR Aircraft
40.1 Basic Radar Service

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

40.1.1.1 Safety alerts.
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40.1.1.2 Traffic advisories.
40.1.1.3 Limited radar vectoring (on a workload permitting basis).

40.1.1.4 Sequencing at locations where procedures have been established for this purpose and/or when covered
by a letter of agreement.

NOTE-

When the stage services were developed, two basic radar services (traffic advisories and limited vectoring) were identified
as “Stage I.” This definition became unnecessary and the term “Stage 1” was eliminated from use. The term “Stage Il” has
been eliminated in conjunction with the airspace reclassification, and sequencing services to locations with local procedures
and/or letters of agreement to provide this service have been included in basic services to VFR aircraft. These basic services
will still be provided by all terminal radar facilities whether they include Class B, C, D, or E airspace. “Stage Il1I” services
have been replaced with “Class B” and “Terminal Radar Service Area” service where applicable.

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

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

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

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

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

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

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

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

40.2 Terminal Radar Service Area (TRSA) Service (Radar Sequencing and Separation Service for VFR
Aircraft in a TRSA).

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

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

40.2.3 TRSAs are depicted on sectional aeronautical charts and listed in the Chart Supplement.

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

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

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

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

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

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

40.2.6.1 500 feet vertical separation.

40.2.6.2 Visual separation.

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

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

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

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

40.2.9 Departing aircraft should inform ATC of their intended destination and/or route of flight and proposed
cruising altitude.
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40.2.10 ATC will normally advise participating VFR aircraft when leaving the geographical limits of the TRSA.
Radar service is not automatically terminated with this advisory unless specifically stated by the controller.

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

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

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

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

NOTE-

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

41. Tower En Route Control (TEC)

41.1 TEC is an ATC program to provide a service to aircraft proceeding to and from metropolitan areas. It links
designated approach control areas by a network of identified routes made up of the existing airway structure of
the National Airspace System. The FAA has initiated an expanded TEC program to include as many facilities
as possible. The program’s intent is to provide an overflow resource in the low altitude system which would
enhance ATC services. A few facilities have historically allowed turbojets to proceed between certain city pairs,
such as Milwaukee and Chicago, via tower en route and these locations may continue this service. However, the
expanded TEC program will be applied, generally, for nonturbojet aircraft operating at and below 10,000 feet.
The program is entirely within the approach control airspace of multiple terminal facilities. Essentially, it is for
relatively short flights. Participating pilots are encouraged to use TEC for flights of 2 hours duration or less. If
longer flights are planned, extensive coordination may be required with the multiple complex which could result
in unanticipated delays.

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

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

42. Services in Offshore Controlled Airspace

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

42.2 Flights which operate between the U.S. 3—mile territorial limit and the adjoining oceanic controlled
airspace/flight information region (CTA/FIR) boundaries generally operate in airspace designated by federal
regulation as “controlled airspace,” or “offshore controlled airspace.”
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42.3 Within the designated areas ATC radar surveillance, ground based navigational signal coverage, and
air/ground communications are capable of supporting air traffic services comparable to those provided over U.S.
domestic controlled airspace.

42.4 Pilots should be aware that domestic procedures will be applied in offshore controlled airspace to both VFR
and IFR aircraft using ATC services.

43. Pilot/Controller Roles/Responsibilities
43.1 General

43.1.1 The roles and responsibilities of the pilot and controller for effective participation in the ATC system are
contained in several documents. Pilot responsibilities are in the Federal Aviation Regulations (Title 14 of the U.S.
Code of Federal Regulations) and the air traffic controller’s are in FAA Order JO 7110.65, Air Traffic Control,
and supplemental FAA directives. Additional and supplemental information for pilots can be found in the current
Aeronautical Information Manual, Notices to Air Missions, advisory circulars, and aeronautical charts. Since
there are many other excellent publications produced by nongovernment organizations as well as other
Government organizations with various updating cycles, questions concerning the latest or most current material
can be resolved by cross—checking with the above mentioned documents.

43.1.2 The pilot in command of an aircraft is directly responsible for and is the final authority as to the safe
operation of that aircraft. In an emergency requiring immediate action, the pilot in command may deviate from
any rule in the General, Subpart A, and Flight Rules, Subpart B, in accordance with 14 CFR Section 91.3.

43.1.3 The air traffic controller is responsible to give first priority to the separation of aircraft and to the issuance
of radar safety alerts; second priority to other services that are required, but do not involve separation of aircraft;
and third priority to additional services to the extent possible.

43.1.4 In order to maintain a safe and efficient air traffic system, it is necessary that every party fulfill their
responsibilities to the fullest.

43.1.5 The responsibilities of the pilot and the controller intentionally overlap in many areas providing a degree
of redundancy. Should one or the other fail in any manner, this overlapping responsibility is expected to
compensate, in many cases, for failures that may affect safety.

43.1.6 The following, while not intended to be all inclusive, is a brief listing of pilot and controller
responsibilities for some commonly used procedures or phases of flight. More detailed explanations are
contained in the appropriate Federal Aviation Regulations, Advisory Circulars, and similar publications. The
information provided here is an overview of the principles involved and is not meant as an interpretation of the
rules nor is it intended to extend or diminish responsibilities.

43.2 Air Traffic Clearance

43.2.1 Pilot

43.2.1.1 Acknowledges receipt and understanding of an ATC clearance.
43.2.1.2 Reads back any hold short of runway instructions issued by ATC.

43.2.1.3 Requests clarification or amendment, as appropriate, any time a clearance is not fully understood, or
considered unacceptable from a safety standpoint.

43.2.1.4 Promptly complies with an air traffic clearance upon receipt, except as necessary to cope with an
emergency. Advises ATC as soon as possible and obtains an amended clearance if deviation is necessary.
NOTE-

A clearance to land means that appropriate separation on the landing runway will be ensured. A landing clearance does
not relieve the pilot from compliance with any previously issued altitude crossing restriction.

43.2.2 Controller

43.2.2.1 Issues appropriate clearances for the operation being, or to be, conducted in accordance with
established criteria.
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43.2.2.2 Assigns altitudes in IFR clearances that are at or above the minimum IFR altitudes in Classes A, B, C,
D, and E airspace.

43.2.2.3 Ensures acknowledgements by the pilot for issued information, clearance, or instructions.

43.2.2.4 Ensures that readbacks by the pilot of altitude, heading, or other items are correct. If incorrect, distorted,
or incomplete, makes corrections as appropriate.

43.3 Contact Approach
43.3.1 Pilot

43.3.1.1 This approach must be requested by the pilot and is made in lieu of a standard or special instrument
approach.

43.3.1.2 By requesting the contact approach, the pilot indicates that the flight is operating clear of clouds, has
at least 1 mile flight visibility, and can reasonably expect to continue to the destination airport in those conditions.

43.3.1.3 Be aware that while conducting a contact approach, the pilot assumes responsibility for obstruction
clearance.

43.3.1.4 Advises ATC immediately if you are unable to continue the contact approach or if you encounter less
than 1 mile flight visibility.

43.3.1.5 Be aware that, if radar service is being received, it may automatically terminate when the pilot is told
to contact the tower. “Radar service terminated” is used by ATC to inform a pilot that he/she will no longer be
provided any of the services that could be received while in radar contact.

REFERENCE-
The Pilot/Controller Glossary is published in the Aeronautical Information Manual (AIM) and FAA Orders JO 7110.10, Flight Services, and JO 7110.65,
Air Traffic Control.

43.3.2 Controller

43.3.2.1 Issues clearance for contact approach only when requested by the pilot. Does not solicit the use of this
procedure.

43.3.2.2 Before issuing clearance, ascertains that reported ground visibility at destination airport is at least 1
mile.

43.3.2.3 Provides approved separation between aircraft cleared for contact approach and other IFR or special
VEFR aircraft. When using vertical separation, does not assign a fixed altitude but clears the aircraft at or below
an altitude which is at least 1,000 feet below any IFR traffic but not below minimum safe altitudes prescribed
in 14 CFR Section 91.119.

43.3.2.4 Issues alternative instructions if, in the controller’s judgment, weather conditions may make
completion of the approach impractical.

43.4 Instrument Approach
43.4.1 Pilot
43.4.1.1 Be aware that the controller issues clearance for approach based only on known traffic.

43.4.1.2 Follows the procedures as shown on the instrument approach chart including all restrictive notations,
such as:

a) Procedure not authorized at night.

b) Approach not authorized when local area altimeter not available.
¢) Procedure not authorized when control tower not in operation.
d) Procedure not authorized when glide slope not used.

e) Straight—in minimums not authorized at night.
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f) Radar required.

g) The circling minimums published on the instrument approach chart provide adequate obstruction
clearance. The pilot should not descend below the circling altitude until the aircraft is in a position to make final
descent for landing. Sound judgment and knowledge of the pilot’s and the aircraft’s capabilities are the criteria
for a pilot to determine the exact maneuver in each instance since airport design and the aircraft position, altitude,
and airspeed must all be considered. (See ENR 1.5, paragraph 11.6, Circling Minimums.)

43.4.1.3 Upon receipt of an approach clearance while on an unpublished route or being radar vectored:
a) Complies with the minimum altitude for IFR.

b) Maintains last assigned altitude until established on a segment of a published route or Instrument Approach
Procedure (IAP), at which time published altitudes apply.

43.4.1.4 There are currently two temperature limitations that may be published in the notes box of the middle
briefing strip on an instrument approach procedure (IAP). The two published temperature limitations are:

a) A temperature range limitation associated with the use of Baro—VNAYV that may be published on an United
States PBN IAP titled RNAV (GPS) or RNAV (RNP); and/or

b) A Cold Temperature Airport (CTA) limitation designated by a snowflake ICON and temperature in Celsius
(C) that is published on every IAP for the airfield.

43.4.1.5 Any planned altitude correction for the intermediate and/or missed approach holding segments must
be coordinated with ATC. Pilots do not have to advise ATC of a correction in the final segment.

REFERENCE-
AIP, Section ENR 1.8, Cold Temperature Barometric Altimeter Errors, Setting Procedures, and Cold Temperature Airports (CTA).

43.4.2 Controller
43.4.2.1 Issues an approach clearance based on known traffic.

43.4.2.2 Issues an IFR approach clearance only after aircraft is established on a segment of published route or
IAP; or assigns an appropriate altitude for the aircraft to maintain until so established.

43.5 Missed Approach
43.5.1 Pilot
43.5.1.1 Executes a missed approach when one of the following conditions exist:

a) Arrival at the missed approach point (MAP) or the decision height (DH) and visual reference to the runway
environment is insufficient to complete the landing.

b) Determines that a safe approach or landing is not possible (see ENR 1.5, paragraph 27.8).
¢) Instructed to do so by ATC.

43.5.1.2 Advises ATC that a missed approach will be made. Include the reason for the missed approach unless
initiated by ATC.

43.5.1.3 Complies with the missed approach instructions for the IAP being executed from the MAP, unless other
missed approach instructions are specified by ATC.

43.5.1.4 If executing a missed approach prior to reaching the MAP, fly the lateral navigation path of the
instrument procedure to the MAP. Climb to the altitude specified in the missed approach procedure, except when
a maximum altitude is specified between the final approach fix (FAF) and the MAP. In that case, comply with
the maximum altitude restriction. Note, this may require a continued descent on the final approach.

43.5.1.5 Cold Temperature Airports (CTA) are designated by a snowflake ICON and temperature in Celsius (C)
that are published in the notes box of the middle briefing strip on an instrument approach procedure (IAP). Pilots
should apply a cold temperature correction to the final missed approach holding altitude when the reported
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temperature is at or below the CTA temperature limitation, if applicable. Pilots must inform ATC of the
correction.

REFERENCE-
AIP, Section ENR 1.8, Cold Temperature Barometric Altimeter Errors, Setting Procedures, and Cold Temperature Airports (CTA).

43.5.1.6 Following a missed approach, requests clearance for specific action; i.e., another approach, hold for
improved conditions, proceed to an alternate airport, etc.

43.5.2 Controller

43.5.2.1 Issues an approved alternate missed approach procedure if it is desired that the pilot execute a procedure
other than as depicted on the instrument approach chart.

43.5.2.2 May vector a radar identified aircraft executing a missed approach when operationally advantageous
to the pilot or the controller.

43.5.2.3 In response to the pilot’s stated intentions, issues a clearance to an alternate airport, to a holding fix,
or for reentry into the approach sequence, as traffic conditions permit.

43.6 Vectors

43.6.1 Pilot

43.6.1.1 Promptly complies with headings and altitudes assigned to you by the controller.
43.6.1.2 Questions any assigned heading or altitude believed to be incorrect.

43.6.1.3 If operating VFR and compliance with any radar vector or altitude would cause a violation of any
Federal Aviation Regulation, advises ATC and obtain a revised clearance or instruction.

43.6.2 Controller
43.6.2.1 Vectors aircraft in Class A, B, C, D, and E airspace:
a) For separation.
b) For noise abatement.
¢) To obtain an operational advantage for the pilot or the controller.
43.6.2.2 Vectors aircraft in Class A, B, C, D, E, and G airspace when requested by the pilot.

43.6.2.3 Except where authorized for radar approaches, radar departures, special VFR, or when operating in
accordance with vectors below minimum altitude procedures, vector IFR aircraft at or above minimum vectoring
altitudes.

43.6.2.4 May vector aircraft off assigned procedures. When published altitude or speed restrictions are included,
controllers must assign an altitude, or if necessary, a speed.

43.6.2.5 May vector VFR aircraft, not at an ATC assigned altitude, at any altitude. In these cases, terrain
separation is the pilot’s responsibility.

43.7 Speed Adjustments
43.7.1 Pilot (In U.S. Domestic Class A, B, C, D, and E airspace)

43.7.2 Except as stated in paragraphs 43.7.5 and 43.7.6, advises ATC anytime the true airspeed at cruising level
varies or is expected to vary by plus or minus 10 knots or 0.02 Mach number, whichever is less, of the filed true
airspeed.

43.7.3 Complies with speed adjustments from ATC unless:

43.7.3.1 Except as stated in paragraphs 43.7.5 and 43.7.6, advises ATC anytime the true airspeed at cruising
level varies or is expected to vary by plus or minus 10 knots or 0.02 Mach number, whichever is less, of the filed
true airspeed.
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43.7.3.2 Complies with speed adjustments from ATC unless:

a) The minimum or maximum safe airspeed for any particular operation is greater or less than the requested
airspeed. In such cases, advises ATC.

b) Operating at or above 10,000 feet MSL on an ATC assigned SPEED ADJUSTMENT of more than 250
knots IAS and subsequent clearance is received for descent below 10,000 feet MSL. In such cases, pilots are
expected to comply with 14 CFR Section 97.117(a).

43.7.4 Controller (In U.S. Domestic Class A, B, C, D, and E Airspaces)

43.7.4.1 Assigns aircraft to speed adjustments when necessary, but not as a substitute for good vectoring
technique.

43.7.4.2 Adheres to the restrictions of FAA Order JO 7110.65, Air Traffic Control, as to when speed adjustment
procedures may be applied.

43.7.4.3 Avoids speed adjustments requiring alternate decreases and increases.

43.7.4.4 Assigns speed adjustments to a specified IAS knots/Mach number or to increase or decrease speed
utilizing increments of 5 knots or multiples thereof.

43.7.4.5 Terminates ATC-assigned speed adjustments when no longer required by issuing further instructions
to pilots in the following manner:

a) Advises pilots to “resume normal speed” when the aircraft is on a heading, random routing, charted
procedure, or route without published speed restrictions.

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

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

¢) Instructs pilots to “resume published speed” when aircraft are cleared via a charted instrument flight
procedure that contains published speed restrictions.

d) Advises aircraft to “delete speed restrictions” when ATC assigned or published speed restrictions on a
charted procedure are no longer required.

e) Clears pilots for approach without restating previously issued speed adjustments.
43.7.4.6 Gives due consideration to aircraft capabilities to reduce speed while descending.
43.7.5 Pilot (In Oceanic Class A and E Airspace)

43.7.5.1 If ATC has not assigned an airspeed, advises ATC anytime the true airspeed at cruising level varies or
is expected to vary by =10 knots or 0.02 Mach number, whichever is less, of the filed true airspeed.

43.7.5.2 If ATC has assigned an airspeed, aircraft must adhere to the ATC assigned airspeed and must request
ATC approval before making any change thereto. If it is essential to make an immediate temporary change in
the Mach number (e.g., due to turbulence), ATC must be notified as soon as possible. If it is not feasible, due to
aircraft performance, to maintain the last assigned Mach number during an en route climb or descent, advises
ATC at the time of the request.

43.7.6 Controller (In Oceanic Class A and E Airspace)

43.7.6.1 Assigns airspeed when necessary for separation of aircraft to comply with 14 CFR, ICAO regulations
and procedures, or letters of agreement.

43.8 Traffic Advisories (Traffic Information)
43.8.1 Pilot
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43.8.1.1 Acknowledges receipt of traffic advisories.
43.8.1.2 Informs controller if traffic is in sight.
43.8.1.3 Advises ATC if a vector to avoid traffic is desired.

43.8.1.4 Does not expect to receive radar traffic advisories on all traffic. Some aircraft may not appear on the
radar display. Be aware that the controller may be occupied with high priority duties and unable to issue traffic
information for a variety of reasons.

43.8.1.5 Advises controller if service is not desired.

43.8.2 Controller

43.8.2.1 Issues radar traffic to the maximum extent consistent with higher priority duties except in Class A
airspace.

43.8.2.2 Provides vectors to assist aircraft to avoid observed traffic when requested by the pilot.
43.8.2.3 Issues traffic information to aircraft in Class D airspace for sequencing purposes.

43.8.2.4 Controllers are required to issue traffic advisories to each aircraft operating on intersecting or
nonintersecting converging runways where projected flight paths will cross.

43.9 Safety Alert
43.9.1 Pilot
43.9.1.1 Initiates appropriate action if a safety alert is received from ATC.

43.9.1.2 Be aware that this service is not always available and that many factors affect the ability of the controller
to be aware of a situation in which unsafe proximity to terrain, obstructions, or another aircraft may be
developing.

43.9.2 Controller

43.9.2.1 Issues a safety alert if aware an aircraft under their control is at an altitude which, in the controller’s
judgment, places the aircraft in unsafe proximity to terrain, obstructions, or another aircraft. Types of safety alerts
are:

a) Terrain/Obstruction Alerts. Immediately issued to an aircraft under their control if aware the aircraft is
at an altitude believed to place the aircraft in unsafe proximity to terrain/obstruction.

b) Aircraft Conflict Alerts. Immediately issued to an aircraft under their control if aware of an aircraft not
under their control at an altitude believed to place the aircraft in unsafe proximity to each other. With the alert,
they offer the pilot an alternative if feasible.

43.9.2.2 Discontinues further alerts if informed by the pilot action is being taken to correct the situation or that
the other aircraft is in sight.

43.10 See and Avoid
43.10.1 Pilot

43.10.1.1 When meteorological conditions permit, regardless of type of flight plan or whether or not under
control of a radar facility, the pilot is responsible to see and avoid other traffic, terrain, or obstacles.

43.10.2 Controller

43.10.2.1 Provides radar traffic information to radar identified aircraft operating outside positive control
airspace on a workload permitting basis.

43.10.2.2 Issues a safety advisory to an aircraft under their control if aware the aircraft is at an altitude believed
to place the aircraft in unsafe proximity to terrain, obstructions or other aircraft.
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43.11 Visual Approach
43.11.1 Pilot
43.11.1.1 If a visual approach is not desired, advises ATC.

43.11.1.2 Complies with controller’s instructions for vectors toward the airport of intended landing or to a visual
position behind a preceding aircraft.

43.11.1.3 The pilot must, at all times, have either the airport or the preceding aircraft in sight. After being cleared
for a visual approach, proceed to the airport in a normal manner or follow the preceding aircraft. Remain clear
of clouds while conducting a visual approach.

43.11.1.4 If the pilot accepts a visual approach clearance to visually follow a preceding aircraft, you are required
to establish a safe landing interval behind the aircraft you were instructed to follow. You are responsible for wake
turbulence separation.

43.11.1.5 Advise ATC immediately if the pilot is unable to continue following the preceding aircraft, cannot
remain clear of clouds, needs to climb, or loses sight of the airport.

43.11.1.6 In the event of a go—around, the pilot is responsible to maintain terrain and obstruction avoidance until
reaching an ATC assigned altitude if issued.

43.11.1.7 Be aware that radar service is automatically terminated, without being advised by ATC, when the pilot
is instructed to change to advisory frequency.

43.11.1.8 Be aware that there may be other traffic in the traffic pattern and the landing sequence may differ from
the traffic sequence assigned by the approach control or ARTCC.

43.11.2 Controller

43.11.2.1 Does not clear an aircraft for a visual approach unless reported weather at the airport is ceiling at or
above 1,000 feet and visibility is 3 miles or greater. When weather is not available for the destination airport,
informs the pilot and does not initiate a visual approach to that airport unless there is reasonable assurance that
descent and flight to the airport can be made visually.

43.11.2.2 Issues visual approach clearance when the pilot reports sighting either the airport or a preceding
aircraft which is to be followed.

43.11.2.3 Provides separation except when visual separation is being applied by the pilot.

43.11.2.4 Continues flight following and traffic information until the aircraft has landed or has been instructed
to change to advisory frequency.

43.11.2.5 For all aircraft, inform the pilot when the preceding aircraft is a heavy. Inform the pilot of a small
aircraft when the preceding aircraft is a B757. Visual separation is prohibited behind super aircraft.

43.11.2.6 When weather is available for the destination airport, does not initiate a vector for a visual approach
unless the reported ceiling at the airport is 500 feet or more above the MVA and visibility is 3 miles or more. If
vectoring weather minima are not available but weather at the airport is ceiling at or above 1,000 feet and
visibility of 3 miles or greater, visual approaches may still be conducted.

43.11.2.7 Informs the pilot conducting the visual approach of the aircraft class when pertinent traffic is known
to be a heavy aircraft.

43.12 Visual Separation
43.12.1 Pilot

43.12.1.1 Acceptance of instructions to follow another aircraft or to provide visual separation from it is an
acknowledgment that the pilot will maneuver the aircraft as necessary to avoid the other aircraft or to maintain
in—trail separation. Pilots are responsible to maintain visual separation until flight paths (altitudes and/or courses)
diverge.
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43.12.1.2 If instructed by ATC to follow another aircraft or to provide visual separation from it, promptly notify
the controller if you lose sight of that aircraft, are unable to maintain continued visual contact with it, or cannot
accept the responsibility for your own separation for any reason.

43.12.1.3 The pilot also accepts responsibility for wake turbulence separation under these conditions.
43.12.2 Controller Applies Visual Separation Only:

43.12.2.1 Within the terminal area when a controller has both aircraft in sight or by instructing a pilot who sees
the other aircraft to maintain visual separation from it.

43.12.2.2 Pilots are responsible to maintain visual separation until flight paths (altitudes and/or courses)
diverge.

43.12.2.3 Within en route airspace when aircraft are on opposite courses and one pilot reports having seen the
other aircraft and that the aircraft have passed each other.

43.13 VFR-on-top
43.13.1 Pilot

43.13.1.1 This clearance must be requested by the pilot on an IFR flight plan, and if approved, allows the pilot
the choice to select (subject to any ATC restrictions) an altitude or flight level in lieu of an assigned altitude.

NOTE-
1. VFR-on—top is not permitted in certain airspace areas, such as Class A airspace, certain restricted areas, etc.
Consequently, IFR flights operating VFR—on—top will avoid such airspace.

2. See paragraph 33. of this section, IFR Separation Standards; GEN 3.3, paragraph 6, Position Reporting; and GEN 3.3,
paragraph 7, Additional Reports.

43.13.1.2 By requesting a VFR-on-top clearance, the pilot assumes the sole responsibility to be vigilant so as
to see and avoid other aircraft and to:

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

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

¢) 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.

d) Advise ATC prior to any altitude change to ensure the exchange of accurate traffic information.
43.13.2 Controller

43.13.2.1 May clear an aircraft to maintain VFR—on—top if the pilot of an aircraft on an IFR flight plan requests
the clearance.

43.13.2.2 Informs the pilot of an aircraft cleared to climb to VFR—on—top the reported height of the tops or that
no top report is available; issues an alternate clearance if necessary; and once the aircraft reports reaching
VFR-on-top, reclears the aircraft to maintain VFR—-on-top.

43.13.2.3 Before issuing clearance, ascertains that the aircraft is not in or will not enter Class A airspace.
43.14 Instrument Departures
43.14.1 Pilot

43.14.1.1 Prior to departure, considers the type of terrain and other obstructions on or in the vicinity of the
departure airport.

43.14.1.2 Determines if obstruction avoidance can be maintained visually or that the departure procedure should
be followed.
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43.14.1.3 Determines whether an obstacle departure procedure (ODP) and/or DP is available for obstruction
avoidance. One option may be a Visual Climb Over Airport (VCOA). Pilots must advise ATC as early as possible
of the intent to fly the VCOA prior to departure.

43.14.1.4 At airports where instrument approach procedures have not been published, hence no published
departure procedure, determines what action will be necessary and takes such action that will assure a safe
departure.

43.14.2 Controller

43.14.2.1 At locations with airport traffic control service, when necessary, specifies direction of takeoff, turn,
or initial heading to be flown after takeoff, consistent with published departure procedures (DP) or diverse vector
areas (DVA), where applicable.

43.14.2.2 At locations without airport traffic control service but within Class E surface area, when necessary
to specify direction of takeoff/turn or initial heading to be flown, obtains pilot’s concurrence that the procedure
will allow him/her to comply with local traffic patterns, terrain, and obstruction avoidance.

43.14.2.3 When the initial heading will take the aircraft off an assigned procedure (for example, an RNAV SID
with a published lateral path to a waypoint and crossing restrictions from the departure end of runway), the
controller will assign an altitude to maintain with the initial heading.

43.14.2.4 Includes established departure procedures as part of the air traffic control clearance when pilot
compliance is necessary to ensure separation.

43.14.2.5 At locations with both SIDs and DVAs, ATC will provide an amended departure clearance to cancel
a previously assigned SID and subsequently utilize a DVA or vice versa. The amended clearance will be provided
to the pilot in a timely manner so that the pilot may confirm adequate climb performance exists to determine if
the amended clearance is acceptable, and brief the changes in advance of entering the runway.

43.14.2.6 At locations with a DVA, ATC is not permitted to utilize a SID and DVA concurrently.
43.15 Minimum Fuel Advisory
43.15.1 Pilot

43.15.1.1 Advises ATC of your “minimum fuel” status when your fuel supply has reached a state where, upon
reaching destination, you cannot accept any undue delay.

43.15.1.2 Be aware that this is not an emergency situation but merely an advisory that indicates an emergency
situation is possible should any undue delay occur.

43.15.1.3 On initial contact the term “minimum fuel” should be used after stating call sign.

EXAMPLE-
Salt Lake Approach, United 621, “minimum fuel.”

43.15.1.4 Be aware a minimum fuel advisory does not imply a need for traffic priority.

43.15.1.5 If the remaining usable fuel supply suggests the need for traffic priority to ensure a safe landing, you
should declare an emergency due to low fuel, and report the fuel remaining in minutes.

43.15.2 Controller

43.15.2.1 When an aircraft declares a state of “minimum fuel,” relay this information to the facility to whom
control jurisdiction is transferred.

43.15.2.2 Be alert for any occurrence which might delay the aircraft.
44. Traffic Alert and Collision Avoidance System (TCAS | & II)

44.1 TCAS I provides proximity warning only, to assist the pilot in the visual acquisition of intruder aircraft.
No recommended avoidance maneuvers are provided nor authorized as a direct result of a TCAS I warning. It
is intended for use by smaller commuter aircraft holding 10 to 30 passenger seats, and general aviation aircraft.
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44.2 TCAS II provides traffic advisories (TA) and resolution advisories (RA). Resolution advisories provide
recommended maneuvers in a vertical direction (climb or descend only) to avoid conflicting traffic. Transport
category aircraft, and larger commuter and business aircraft holding 31 passenger seats or more, are required to
be TCAS II equipped.

44.2.1 When a TA occurs, attempt to establish visual contact with the traffic but do not deviate from an assigned
clearance based only on TA information.

44.2.2 When an RA occurs, pilots should respond immediately to the RA displays and maneuver as indicated
unless doing so would jeopardize the safe operation of the flight, or the flight crew can ensure separation with
the help of definitive visual acquisition of the aircraft causing the RA.

44.2.3 Each pilot who deviates from an ATC clearance in response to an RA must notify ATC of that deviation
as soon as practicable, and notify ATC when clear of conflict and returning to their previously assigned clearance.

44.3 Deviations from rules, policies, or clearances should be kept to the minimum necessary to satisfy an RA.
Most RA maneuvering requires minimum excursion from assigned altitude.

44.4 The serving IFR air traffic facility is not responsible to provide approved standard IFR separation to an IFR
aircraft, from other aircraft, terrain, or obstructions after an RA maneuver until one of the following conditions
exists:

44.4.1 The aircraft has returned to its assigned altitude and course.
44.4.2 Alternate ATC instructions have been issued.

44.4.3 A crew member informs ATC that the TCAS maneuver has been completed.

NOTE-

TCAS does not alter or diminish the pilot’s basic authority and responsibility to ensure safe flight. Since TCAS does not
respond to aircraft which are not transponder equipped or aircraft with a transponder failure, TCAS alone does not ensure
safe separation in every case. At this time, no air traffic service nor handling is predicated on the availability of TCAS
equipment in the aircraft.

45. Traffic Information Service (TIS)
45.1 Introduction

The Traffic Information Service (TIS) provides information to the cockpit via data link, that is similar to VFR
radar traffic advisories normally received over voice radio. Among the first FAA—provided data services, TIS
is intended to improve the safety and efficiency of “see and avoid” flight through an automatic display that
informs the pilot of nearby traffic and potential conflict situations. This traffic display is intended to assist the
pilot in visual acquisition of these aircraft. TIS employs an enhanced capability of the terminal Mode S radar
system, which contains the surveillance data, as well as the data link required to “uplink™ this information to
suitably—equipped aircraft (known as a TIS “client”). TIS provides estimated position, altitude, altitude trend,
and ground track information for up to 8 intruder aircraft within 7 NM horizontally, +3,500 and —-3,000 feet
vertically of the client aircraft (see FIG ENR 1.1-30, TIS Proximity Coverage Volume). The range of a target
reported at a distance greater than 7 NM only indicates that this target will be a threat within 34 seconds and does
not display a precise distance. TIS will alert the pilot to aircraft (under surveillance of the Mode S radar) that are
estimated to be within 34 seconds of potential collision, regardless of distance or altitude. TIS surveillance data
is derived from the same radar used by ATC; this data is uplinked to the client aircraft on each radar scan
(nominally every 5 seconds).

45.2 Requirements

45.2.1 In order to use TIS, the client and any intruder aircraft must be equipped with the appropriate cockpit
equipment and fly within the radar coverage of a Mode S radar capable of providing TIS. Typically, this will be
within 55 NM of the sites depicted in FIG ENR 1.1-31, Terminal Mode S Radar Sites. ATC communication is
not a requirement to receive TIS, although it may be required by the particular airspace or flight operations in
which TIS is being used.
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FIG ENR 1.1-32
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45.2.2 The cockpit equipment functionality required by a TIS client aircraft to receive the service consists of
the following (refer to FIG ENR 1.1-32):

45.2.2.1 Mode S data link transponder with altitude encoder.
45.2.2.2 Data link applications processor with TIS software installed.
45.2.2.3 Control-display unit.

45.2.2.4 Optional equipment includes a digital heading source to correct display errors caused by “crab angle”
and turning maneuvers.

NOTE-
Some of the above functions will likely be combined into single pieces of avionics, such as subparagraphs 45.2.2.1
and 45.2.2.2.

45.2.3 To be visible to the TIS client, the intruder aircraft must, at a minimum, have an operating transponder

(Mode A, Cor S). All altitude information provided by TIS from intruder aircraft is derived from Mode C reports,
if appropriately equipped.

45.2.4 TIS will initially be provided by the terminal Mode S systems that are paired with ASR-9 digital primary
radars. These systems are in locations with the greatest traffic densities, thus will provide the greatest initial
benefit. The remaining terminal Mode S sensors, which are paired with ASR-7 or ASR-8 analog primary radars,
will provide TIS pending modification or relocation of these sites. See FIG ENR 1.1-31, Terminal Mode S Radar
Sites, for site locations. There is no mechanism in place, such as NOTAMs, to provide status update on individual
radar sites since TIS is a nonessential, supplemental information service.

The FAA also operates en route Mode S radars (not illustrated) that rotate once every 12 seconds. These sites
will require additional development of TIS before any possible implementation. There are no plans to implement
TIS in the en route Mode S radars at the present time.

45.3 Capabilities

45.3.1 TIS provides ground-based surveillance information over the Mode S data link to properly equipped
client aircraft to aid in visual acquisition of proximate air traffic. The actual avionics capability of each
installation will vary and the supplemental handbook material must be consulted prior to using TIS. A maximum
of eight (8) intruder aircraft may be displayed; if more than eight aircraft match intruder parameters, the eight
“most significant” intruders are uplinked. These “most significant” intruders are usually the ones in closest
proximity and/or the greatest threat to the TIS client.

45.3.2 TIS, through the Mode S ground sensor, provides the following data on each intruder aircraft:
45.3.2.1 Relative bearing information in 6—degree increments.
45.3.2.2 Relative range information in 1/8 NM to 1 NM increments (depending on range).

45.3.2.3 Relative altitude in 100—foot increments (within 1,000 feet) or 500—foot increments (from 1,000-3,500
feet) if the intruder aircraft has operating altitude reporting capability.

45.3.2.4 Estimated intruder ground track in 45—degree increments.

45.3.2.5 Altitude trend data (level within 500 fpm or climbing/descending >500 fpm) if the intruder aircraft has
operating altitude reporting capability.

45.3.2.6 Intruder priority as either a “traffic advisory” or “proximate” intruder.

45.3.3 When flying from surveillance coverage of one Mode S sensor to another, the transfer of TIS is an
automatic function of the avionics system and requires no action from the pilot.

45.3.4 There are a variety of status messages that are provided by either the airborne system or ground equipment
to alert the pilot of high priority intruders and data link system status. These messages include the following:

45.3.4.1 Alert. Identifies a potential collision hazard within 34 seconds. This alert may be visual and/or
audible, such as a flashing display symbol or a headset tone. A target is a threat if the time to the closest approach
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in vertical and horizontal coordinates is less than 30 seconds and the closest approach is expected to be within
500 feet vertically and 0.5 nautical miles laterally.

45.3.4.2 TIS Traffic. TIS traffic data is displayed.

45.3.4.3 Coasting. The TIS display is more than 6 seconds old. This indicates a missing uplink from the ground
system. When the TIS display information is more than 12 seconds old, the “No Traffic” status will be indicated.

45.3.4.4 No Traffic. No intruders meet proximate or alert criteria. This condition may exist when the TIS
system is fully functional or may indicate “coasting” between 12 and 59 seconds old (see paragraph 45.3.4.3
above).

45.3.4.5 TIS Unavailable. The pilot has requested TIS, but no ground system is available. This condition will
also be displayed when TIS uplinks are missing for 60 seconds or more.

45.3.4.6 TIS Disabled. The pilot has not requested TIS or has disconnected from TIS.

45.3.4.7 Good-bye. The client aircraft has flown outside of TIS coverage.

NOTE-
Depending on the avionics manufacturer implementation, it is possible that some of these messages will not be directly
available to the pilot.

45.3.5 Depending on avionics system design, TIS may be presented to the pilot in a variety of different displays,
including text and/or graphics. Voice annunciation may also be used, either alone or in combination with a visual
display. FIG ENR 1.1-32, Traffic Information Service (TIS), Avionics Block Diagram, shows an example of a
TIS display using symbology similar to the Traffic Alert and Collision Avoidance System (TCAS) installed on
most passenger air carrier/commuter aircraft in the U.S. The small symbol in the center represents the client
aircraft and the display is oriented “track up,” with the 12 o’clock position at the top. The range rings indicate
2 and 5 NM. Each intruder is depicted by a symbol positioned at the approximate relative bearing and range from
the client aircraft. The circular symbol near the center indicates an “alert” intruder and the diamond symbols
indicate “proximate” intruders.

45.3.6 The inset in the lower right corner of FIG ENR 1.1-32, Traffic Information Service (TIS), Avionics
Block Diagram, shows a possible TIS data block display. The following information is contained in this data
block:

45.3.6.1 The intruder, located approximately four o’clock, three miles, is a “proximate” aircraft and currently
not a collision threat to the client aircraft. This is indicated by the diamond symbol used in this example.

45.3.6.2 The intruder ground track diverges to the right of the client aircraft, indicated by the small arrow.

45.3.6.3 The intruder altitude is 700 feet less than or below the client aircraft, indicated by the “~07” located
under the symbol.

45.3.6.4 The intruder is descending >500 fpm, indicated by the downward arrow next to the “~07” relative
altitude information. The absence of this arrow when an altitude tag is present indicates level flight or a
climb/descent rate less than 500 fpm.

NOTE-
If the intruder did not have an operating altitude encoder (Mode C), the altitude and altitude trend “tags” would have been
omitted.

45.4 Limitations

45.4.1 TIS is NOT intended to be used as a collision avoidance system and does not relieve the pilot’s
responsibility to “see and avoid” other aircraft (see paragraph 43.10, See and Avoid). TIS must not be used for
avoidance maneuvers during IMC or other times when there is no visual contact with the intruder aircraft. TIS
provides proximity warning only, to assist the pilot in the visual acquisition of intruder aircraft. It is intended for
use by aircraft in which TCAS is not required. Avoidance maneuvers are neither provided nor authorized, as a
direct result of a TIS intruder display or TIS alert.
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45.4.2 TIS does not alter or diminish the pilot’s basic authority and responsibility to ensure safe flight. Since
TIS does not respond to aircraft which are not transponder equipped, aircraft with a transponder failure, or
aircraft out of radar coverage, TIS alone does not ensure safe separation in every case.

45.4.3 At this time, no air traffic service nor handling is predicated on the availability of TIS equipment in the
aircraft.

45.4.4 While TIS is a useful aid to visual traffic avoidance, it has some system limitations that must be fully
understood to ensure proper use. Many of these limitations are inherent in secondary radar surveillance. In other
words, the information provided by TIS will be no better than that provided to ATC. Other limitations and
anomalies are associated with the TIS predictive algorithm.

45.4.4.1 Intruder Display Limitations. TIS will only display aircraft with operating transponders installed.
TIS relies on surveillance of the Mode S radar, which is a “secondary surveillance” radar similar to the ATCRBS
described in paragraph 38.2, Air Traffic Control Radar Beacon System (ATCRBS).

45.4.4.2 TIS Client Altitude Reporting Requirement. Altitude reporting is required by the TIS client aircraft
in order to receive TIS. If the altitude encoder is inoperative or disabled, TIS will be unavailable, as TIS requests
will not be honored by the ground system. As such, TIS requires altitude reporting to determine the Proximity
Coverage Volume as indicated in FIG ENR 1.1-30. TIS users must be alert to altitude encoder malfunctions, as
TIS has no mechanism to determine if client altitude reporting is correct. A failure of this nature will cause
erroneous and possibly unpredictable TIS operation. If this malfunction is suspected, confirmation of altitude
reporting with ATC is suggested.

45.4.4.3 Intruder Altitude Reporting. Intruders without altitude reporting capability will be displayed
without the accompanying altitude tag. Additionally, nonaltitude reporting intruders are assumed to be at the
same altitude as the TIS client for alert computations. This helps to ensure that the pilot will be alerted to all traffic
under radar coverage, but the actual altitude difference may be substantial. Therefore, visual acquisition may be
difficult in this instance.

45.4.4.4 Coverage Limitations. Since TIS is provided by ground-based, secondary surveillance radar, it is
subject to all limitations of that radar. If an aircraft is not detected by the radar, it cannot be displayed on TIS.
Examples of these limitations are as follows:

a) TIS will typically be provided within 55 NM of the radars depicted in FIG ENR 1.1-31, Terminal Mode
S Radar Sites. This maximum range can vary by radar site and is always subject to “line of sight” limitations;
the radar and data link signals will be blocked by obstructions, terrain, and curvature of the earth.

b) TIS will be unavailable at low altitudes in many areas of the country, particularly in mountainous regions.
Also, when flying near the “floor” of radar coverage in a particular area, intruders below the client aircraft may
not be detected by TIS.

¢) TIS will be temporarily disrupted when flying directly over the radar site providing coverage if no adjacent
site assumes the service. A ground-based radar, similar to a VOR or NDB, has a zenith cone, sometimes referred
to as the cone of confusion or cone of silence. This is the area of ambiguity directly above the station where
bearing information is unreliable. The zenith cone setting for TIS is 34 degrees: any aircraft above that angle with
respect to the radar horizon will lose TIS coverage from that radar until it is below this 34 degree angle. The
aircraft may not actually lose service in areas of multiple radar coverage since an adjacent radar will provide TIS.
If no other TIS—capable radar is available, the “Good-bye” message will be received and TIS terminated until
coverage is resumed.

45.4.4.5 Intermittent Operations. TIS operation may be intermittent during turns or other maneuvering,
particularly if the transponder system does not include antenna diversity (antenna mounted on the top and bottom
of the aircraft). As in subparagraph 45.4.4.4 above, TIS is dependent on two-way, “line of sight”
communications between the aircraft and the Mode S radar. Whenever the structure of the client aircraft comes
between the transponder antenna (usually located on the underside of the aircraft) and the ground-based radar
antenna, the signal may be temporarily interrupted.
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45.4.4.6 TIS Predictive Algorithm. TIS information is collected one radar scan prior to the scan during which
the uplink occurs. Therefore, the surveillance information is approximately 5 seconds old. In order to present
the intruders in a “real time” position, TIS uses a “predictive algorithm” in its tracking software. This algorithm
uses track history data to extrapolate intruders to their expected positions consistent with the time of display in
the cockpit. Occasionally, aircraft maneuvering will cause this algorithm to induce errors in the TIS display.
These errors primarily affect relative bearing information; intruder distance and altitude will remain relatively
accurate and may be used to assist in “see and avoid.” Some of the more common examples of these errors are
as follows:

a) When client or intruder aircraft maneuver excessively or abruptly, the tracking algorithm will report
incorrect horizontal position until the maneuvering aircraft stabilizes.

b) When a rapidly closing intruder is on a course that crosses the client at a shallow angle (either overtaking
or head on) and either aircraft abruptly changes course within ¥4 NM, TIS will display the intruder on the opposite
side of the client than it actually is.

These are relatively rare occurrences and will be corrected in a few radar scans once the course has stabilized.

45.4.4.7 Heading/Course Reference. Not all TIS aircraft installations will have onboard heading reference
information. In these installations, aircraft course reference to the TIS display is provided by the Mode S radar.
The radar only determines ground track information and has no indication of the client aircraft heading. In these
installations, all intruder bearing information is referenced to ground track and does not account for wind
correction. Additionally, since ground-based radar will require several scans to determine aircraft course
following a course change, a lag in TIS display orientation (intruder aircraft bearing) will occur. As in
subparagraph 45.4.4.6 above, intruder distance and altitude are still usable.

45.4.4.8 Closely-Spaced Intruder Errors. When operating more than 30 NM from the Mode S sensor, TIS
forces any intruder within 3/8 NM of the TIS client to appear at the same horizontal position as the client aircraft.
Without this feature, TIS could display intruders in a manner confusing to the pilot in critical situations (for
example, a closely—spaced intruder that is actually to the right of the client may appear on the TIS display to the
left). At longer distances from the radar, TIS cannot accurately determine relative bearing/distance information
on intruder aircraft that are in close proximity to the client.

Because TIS uses a ground-based, rotating radar for surveillance information, the accuracy of TIS data is
dependent on the distance from the sensor (radar) providing the service. This is much the same phenomenon as
experienced with ground-based navigational aids, such as a VOR. As distance from the radar increases, the
accuracy of surveillance decreases. Since TIS does not inform the pilot of distance from the Mode S radar, the
pilot must assume that any intruder appearing at the same position as the client aircraft may actually be up to 3/8
NM away in any direction. Consistent with the operation of TIS, an alert on the display (regardless of distance
from the radar) should stimulate an outside visual scan, intruder acquisition, and traffic avoidance based on
outside reference.

45.5 Reports of TIS Malfunctions

45.5.1 Users of TIS can render valuable assistance in the early correction of malfunctions by reporting their
observations of undesirable performance. Reporters should identify the time of observation, location, type and
identity of aircraft, and describe the condition observed; the type of transponder processor, and software in use
can also be useful information. Since TIS performance is monitored by maintenance personnel rather than ATC,
it is suggested that malfunctions be reported by radio or telephone to the nearest Flight Service Station (FSS)
facility.

NOTE-

TIS operates at only those terminal Mode S radar sites depicted in FIG ENR 1.1-31. Though similar in some ways, TIS is
not related to TIS-B (Traffic Information Service—Broadcast).

46. Automatic Dependent Surveillance-Broadcast (ADS-B) Services
46.1 Introduction
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46.1.1 Automatic Dependent Surveillance-Broadcast (ADS-B) is a surveillance technology deployed
throughout the NAS (see FIG ENR 1.1-33). The ADS-B system is composed of aircraft avionics and a ground
infrastructure. Onboard avionics determine the position of the aircraft by using the GNSS and transmit its
position along with additional information about the aircraft to ground stations for use by ATC and other ADS-B
services. This information is transmitted at a rate of approximately once per second. (See FIG ENR 1.1-34 and
FIG ENR 1.1-35))

46.1.2 In the United States, ADS-B equipped aircraft exchange information on one of two frequencies: 978 or
1090 MHz. The 1090 MHz frequency is also associated with Mode A, C, and S transponder operations. 1090
MHz transponders with integrated ADS-B functionality extend the transponder message sets with additional
ADS-B information. This additional information is known as an “extended squitter” message and is referred to
as 1090ES. ADS-B equipment operating on 978 MHz is known as the Universal Access Transceiver (UAT).

46.1.3 ADS-B avionics can have the ability to both transmit and receive information. The transmission of
ADS-B information from an aircraft is known as ADS-B Out. The receipt of ADS-B information by an aircraft
is known as ADS-B In. All aircraft operating within the airspace defined in 14 CFR § 91.225 are required to
transmit the information defined in § 91.227 using ADS-B Out avionics.

46.1.4 In general, operators flying at 18,000 feet and above (Class A airspace) are required to have 1090ES
equipment. Those that do not fly above 18,000 may use either UAT or 1090ES equipment. (Refer to 14 CFR §§
91.225 and 91.227.) While the regulations do not require it, operators equipped with ADS-B In will realize
additional benefits from ADS-B broadcast services: Traffic Information Service — Broadcast (TIS-B)
(paragraph 47.) and Flight Information Service — Broadcast (FIS-B) (paragraph 48.).

FIG ENR 1.1-33
ADS-B, TIS-B, and FIS-B:
Broadcast Services Architecture

A ADS-B* 7
;JE g g e, f -
~ // UAT and/or
1090
UA:;;g/or \ ADS-B, ADS-R
TIS-B, FIS-B
S 1A%
L ATC FIS ‘7S7
> Automation | sources —
[ S
w N UAT or Ground
9 FIS“ 1090 radio
Surveillance N ] Tx/Rx stations
Systems — FIS-B* ‘ Iy ‘r
TIS-B =ADS—B Ground TIS-B
Radar 1 Surveillance _ | Broadcast ADS-R
Sites Processing | Target’ | Server(s) ADS-B
reports
Control Facilities
* No FIS-B over 1090 links ** Both aircraft must be on the same link

Twenty—-FEighth Edition Federal Aviation Administration



ENR 1.1-89 AIP
5SEP 24 United States of America

FIG ENR 1.1-34
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FIG ENR 1.1-35
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46.2 ADS-B Certification and Performance Requirements

ADS-B equipment may be certified as a surveillance source for air traffic separation services using ADS—B Out.
ADS-B equipment may also be certified for use with ADS—B In advisory services that enable appropriately
equipped aircraft to display traffic and flight information. Refer to the aircraft’s flight manual supplement or Pilot
Operating Handbook for the capabilities of a specific aircraft installation.

46.3 ADS-B Capabilities and Procedures

46.3.1 ADS-B enables improved surveillance services, both air—to—air and air—to—ground, especially in areas
where radar is ineffective due to terrain or where it is impractical or cost prohibitive. Initial NAS applications
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of air-to—air ADS-B are for “advisory” use only, enhancing a pilot’s visual acquisition of other nearby equipped
aircraft either when airborne or on the airport surface. Additionally, ADS—B will enable ATC and fleet operators
to monitor aircraft throughout the available ground station coverage area.

46.3.2 One of the data elements transmitted by ADS-B is the aircraft’s Flight Identification (FLT ID). The FLT
ID is comprised of a maximum of seven alphanumeric characters and must correspond to the aircraft
identification filed in the flight plan. For airline and commuter aircraft, the FLT ID is usually the company name
and flight number (for example, AAL3432), and is typically entered into the avionics by the flight crew during
preflight. For general aviation (GA), if aircraft avionics allow dynamic modification of the FLT ID, the pilot can
enter it prior to flight. However, some ADS-B avionics require the FLT ID to be set to the aircraft registration
number (for example, N1234Q) by the installer and cannot be changed by the pilot from the cockpit. In both
cases, the FLT ID must correspond to the aircraft identification filed in its flight plan.

ATC automation systems use the transmitted ADS—B FLT ID to uniquely identify each aircraft within a given
airspace, and to correlate it to its filed flight plan for the purpose of providing surveillance and separation
services. If the FLT ID and the filed aircraft identification are not identical, a Call Sign Mis—Match (CSMM) is
generated and ATC automation systems may not associate the aircraft with its filed flight plan. In this case, air
traffic services may be delayed or unavailable until the CSMM is corrected. Consequently, it is imperative that
flight crews and GA pilots ensure the FLT ID entry correctly matches the aircraft identification filed in their flight
plan.

46.3.3 Each ADS-B aircraft is assigned a unique ICAO address (also known as a 24-bit address) that is
broadcast by the ADS-B transmitter. This ICAO address is programmed at installation. Should multiple aircraft
broadcast the same ICAO address while transiting the same ADS—B Only Service Volume, the ADS-B network
may be unable to track the targets correctly. If radar reinforcement is available, tracking will continue. If radar
is unavailable, the controller may lose target tracking entirely on one or both targets. Consequently, it is
imperative that the ICAO address entry is correct.

46.3.4 Aircraft that are equipped with ADS-B avionics on the UAT datalink have a feature that allows them to
broadcast an anonymous 24-bit ICAO address. In this mode, the UAT system creates a randomized address that
does not match the actual ICAO address assigned to the aircraft. The UAT anonymous 24-bit address feature
may only be used when the operator has not filed an IFR flight plan and is not requesting ATC services. In the
anonymity mode, the aircraft’s beacon code must be set to 1200 and, depending on the manufacturer’s
implementation, the aircraft FLT ID might not be transmitted. Pilots should be aware that while in UAT
anonymity mode, they will not be eligible to receive ATC separation and flight following services, and may not
benefit from enhanced ADS—-B search and rescue capabilities.

46.3.5 ADS-B systems integrated with the transponder will automatically set the applicable emergency status
when 7500, 7600, or 7700 are entered into the transponder. ADS—B systems not integrated with the transponder,
or systems with optional emergency codes, will require that the appropriate emergency code is entered through
a pilot interface. ADS-B is intended for inflight and airport surface use. Unless otherwise directed by ATC,
transponder/ADS—-B systems should be turned “on” and remain “on” whenever operating in the air or on the
airport surface movement area.

46.4 ATC Surveillance Services using ADS-B - Procedures and Recommended Phraseology

Radar procedures, with the exceptions found in this paragraph, are identical to those procedures prescribed for
radar in the AIP.

46.4.1 Preflight:

If ATC services are anticipated when either a VFR or IFR flight plan is filed, the aircraft identification (as entered
in the flight plan) must be entered as the FLT ID in the ADS-B avionics as described in paragraph 46.3.2.

46.4.2 Inflight:

When requesting surveillance services while airborne, pilots must disable the anonymous feature, if so equipped,
prior to contacting ATC. Pilots must also ensure that their transmitted ADS-B FLT ID matches the aircraft
identification as entered in their flight plan.
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46.4.3 Aircraft with an Inoperative/Malfunctioning ADS-B Transmitter:

46.4.3.1 ATC will inform the flight crew when the aircraft’s ADS-B transmitter appears to be inoperative or
malfunctioning:

PHRASEOLOGY-
YOUR ADS-B TRANSMITTER APPEARS TO BE INOPERATIVE/MALFUNCTIONING. STOP ADS-B TRANSMISSIONS.

46.4.3.2 ATC will inform the flight crew if it becomes necessary to turn off the aircraft’s ADS—B transmitter.

PHRASEOLOGY-
STOP ADS-B TRANSMISSIONS.

46.4.3.3 Other malfunctions and considerations: Loss of automatic altitude reporting capabilities (encoder
failure) will result in loss of ATC altitude advisory services.

46.4.4 Procedures for Accommodation of Non—-ADS-B Equipped Aircraft:

46.4.4.1 Pilots of aircraft not equipped with ADS-B may only operate outside airspace designated as ADS-B
airspace in 14 CFR §91.225. Pilots of unequipped aircraft wishing to fly any portion of a flight in ADS-B
airspace may seek a deviation from the regulation to conduct operations without the required equipment.
Direction for obtaining this deviation are available in Advisory Circular 90-114.

46.4.4.2 While air traffic controllers can identify which aircraft are ADS-B equipped and which are not, there
is no indication if a non-equipped pilot has obtained a preflight authorization to enter ADS-B airspace.
Situations may occur when the pilot of a non—equipped aircraft, without an authorization to operate in ADS-B
airspace receives an ATC-initiated in—flight clearance to fly a heading, route, or altitude that would penetrate
ADS-B airspace. Such clearances may be for traffic, weather, or simply to shorten the aircraft’s route of flight.
When this occurs, the pilot should acknowledge and execute the clearance, but must advise the controller that
they are not ADS-B equipped and have not received prior authorization to operate in ADS-B airspace. The
controller, at their discretion, will either acknowledge and proceed with the new clearance, or modify the
clearance to avoid ADS-B airspace. In either case, the FAA will normally not take enforcement action for
non—equipage in these circumstances.

NOTE-

Pilots operating without ADS—-B equipment must not request route or altitude changes that will result in an incursion into
ADS-B airspace except for safety of flight; for example, weather avoidance. Unequipped aircraft that have not received a
pre—flight deviation authorization will only be considered in compliance with regulation if the amendment to flight is
initiated by ATC.

EXAMPLE-

1. ATC: “November Two Three Quebec, turn fifteen degrees left, proceed direct Bradford when able, rest of route
unchanged.”

Aircraft: “November Two Three Quebec, turning fifteen degrees left, direct Bradford when able, rest of route unchanged.
Be advised, we are negative ADS—B equipment and have not received authorization to operate in ADS-B airspace.”
ATC: “November Two Three Quebec, roger”

or

“November Two Three Quebec, roger, turn twenty degrees right, rejoin Victor Ten, rest of route unchanged.”

2. ATC: “November Four Alpha Tango, climb and maintain one zero thousand for traffic.”

Aircraft: “November Four Alpha Tango, leaving eight thousand for one zero thousand. Be advised, we are negative ADS-B
equipment and have not received authorization to operate in ADS—-B airspace.”

ATC: “November Four Alpha Tango, roger”

or

“November Four Alpha Tango, roger, cancel climb clearance, maintain eight thousand.”

REFERENCE-

Federal Register Notice, Volume 84, Number 62, dated April 1, 2019

46.5 ADS-B Limitations

46.5.1 The ADS-B cockpit display of traffic is NOT intended to be used as a collision avoidance system and
does not relieve the pilot’s responsibility to “see and avoid” other aircraft. (See paragraph 43.10, See and Avoid).
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ADS-B provides proximity warning only to assist the pilot in the visual acquisition of other aircraft. ADS-B
must not be used for avoidance maneuvers during IMC or other times when there is no visual contact with the
intruder aircraft. No avoidance maneuvers are provided or authorized, as a direct result of an ADS-B display
or an ADS-B alert.

46.5.2 ADS-B does not alter or diminish the pilot’s basic authority and responsibility to ensure safe flight.
ADS-B only displays aircraft that are ADS-B equipped; therefore, aircraft that are not ADS-B equipped or
aircraft that are experiencing an ADS-B failure will not be displayed. ADS-B alone does not ensure safe
separation.

46.5.3 Presently, no air traffic services or handling is predicated on the availability of an ADS-B cockpit display.
A “traffic—in-sight” reply to ATC must be based on seeing an aircraft out—the—window, NOT on the cockpit
display.

46.6 Reports of ADS-B Malfunctions

Users of ADS-B can provide valuable assistance in the correction of malfunctions by reporting instances of
undesirable system performance. Since ADS-B performance is monitored by maintenance personnel rather than
ATC, report malfunctions to the nearest Flight Service Station (FSS) facility by radio or telephone, or by sending
an email to the ADS-B help desk at adsb@faa.gov. Reports should include:

46.6.1 Condition observed;

46.6.2 Date and time of observation;

46.6.3 Altitude and location of observation;
46.6.4 Type and call sign of the aircraft; and

46.6.5 Type and software version of avionics system.

47. Traffic Information Service-Broadcast (TIS-B)
47.1 Introduction

TIS-B is the broadcast of ATC derived traffic information to ADS-B equipped (1090ES or UAT) aircraft from
ground radio stations. The source of this traffic information is derived from ground-based air traffic surveillance
sensors. TIS-B service will be available throughout the NAS where there are both adequate surveillance
coverage from ground sensors and adequate broadcast coverage from ADS-B ground radio stations. The quality
level of traffic information provided by TIS-B is dependent upon the number and type of ground sensors
available as TIS—-B sources and the timeliness of the reported data. (See FIG ENR 1.1-34 and FIG ENR 1.1-35.)

47.2 TIS-B Requirements
In order to receive TIS-B service, the following conditions must exist:

47.2.1 Aircraft must be equipped with an ADS-B transmitter/receiver or transceiver, and a cockpit display of
traffic information (CDTI).

47.2.2 Aircraft must fly within the coverage volume of a compatible ground radio station that is configured for
TIS-B uplinks. (Not all ground radio stations provide TIS-B due to a lack of radar coverage or because a radar
feed is not available).

47.2.3 Aircraft must be within the coverage of and detected by at least one ATC radar serving the ground radio
station in use.

47.3 TIS-B Capabilities

47.3.1 TIS-B is intended to provide ADS-B equipped aircraft with a more complete traffic picture in situations
where not all nearby aircraft are equipped with ADS—B Out. This advisory—only application is intended to
enhance a pilot’s visual acquisition of other traffic.
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47.3.2 Only transponder—equipped targets (i.e., Mode A/C or Mode S transponders) are transmitted through the
ATC ground system architecture. Current radar siting may result in limited radar surveillance coverage at lower
altitudes near some airports, with subsequently limited TIS-B service volume coverage. If there is no radar
coverage in a given area, then there will be no TIS—-B coverage in that area.

47.4 TIS-B Limitations

47.4.1 TIS-B is NOT intended to be used as a collision avoidance system and does not relieve the pilot’s
responsibility to “see and avoid” other aircraft, in accordance with 14 CFR §91.113b. TIS—B must not be used
for avoidance maneuvers during times when there is no visual contact with the intruder aircraft. TIS-B is
intended only to assist in the visual acquisition of other aircraft.

NOTE-
No aircraft avoidance maneuvers are authorized as a direct result of a TIS—B target being displayed in the cockpit.

47.4.2 While TIS-B is a useful aid to visual traffic avoidance, its inherent system limitations must be understood
to ensure proper use.

47.4.2.1 A pilot may receive an intermittent TIS-B target of themselves, typically when maneuvering (e.g.,
climbing turns) due to the radar not tracking the aircraft as quickly as ADS-B.

47.4.2.2 The ADS-B-to-radar association process within the ground system may at times have difficulty
correlating an ADS-B report with corresponding radar returns from the same aircraft. When this happens the
pilot may see duplicate traffic symbols (i.e., “TIS-B shadows™) on the cockpit display.

47.4.2.3 Updates of TIS-B traffic reports will occur less often than ADS-B traffic updates. TIS-B position
updates will occur approximately once every 3—13 seconds depending on the type of radar system in use within
the coverage area. In comparison, the update rate for ADS-B is nominally once per second.

47.4.2.4 The TIS-B system only uplinks data pertaining to transponder—equipped aircraft. Aircraft without a
transponder will not be displayed as TIS-B traffic.

47.4.2.5 There is no indication provided when any aircraft is operating inside or outside the TIS-B service
volume, therefore it is difficult to know if one is receiving uplinked TIS-B traffic information.

47.4.3 Pilots and operators are reminded that the airborne equipment that displays TIS-B targets is for pilot
situational awareness only and is not approved as a collision avoidance tool. Unless there is an imminent
emergency requiring immediate action, any deviation from an air traffic control clearance in response to
perceived converging traffic appearing on a TIS—-B display must be approved by the controlling ATC facility
before commencing the maneuver, except as permitted under certain conditions in 14CFR §91.123.
Uncoordinated deviations may place an aircraft in close proximity to other aircraft under AT'C control not seen
on the airborne equipment and may result in a pilot deviation or other incident.

47.5 Reports of TIS-B Malfunctions

Users of TIS-B can provide valuable assistance in the correction of malfunctions by reporting instances of
undesirable system performance. Since TIS—-B performance is monitored by maintenance personnel rather than
ATC, report malfunctions to the nearest Flight Service Station (FSS) facility by radio or telephone, or by sending
an email to the ADS-B help desk at adsb@faa.gov. Reports should include:

47.5.1 Condition observed;

47.5.2 Date and time of observation;

47.5.3 Altitude and location of observation;
47.5.4 Type and call sign of the aircraft; and

47.5.5 Type and software version of avionics system.

48. Flight Information Service- Broadcast (FIS-B)
48.1 Introduction.
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FIS-B is a ground broadcast service provided through the ADS-B Services network over the 978 MHz UAT
data link. The FAA FIS-B system provides pilots and flight crews of properly equipped aircraft with a cockpit
display of certain aviation weather and aeronautical information. FIS-B reception is line—of-sight within the
service volume of the ground infrastructure. (See FIG ENR 1.1-34 and FIG ENR 1.1-35.)

48.2 Weather Products Provided by FIS-B.

FIS-B does not replace a preflight weather briefing from a source listed in GEN 3.5, paragraph 3.5, FAA Weather
Services, or inflight updates from an FSS or ATC. FIS-B information may be used by the pilot for the safe conduct
of flight and aircraft movement; however, the information should not be the only source of weather or
aeronautical information. A pilot should be particularly alert and understand the limitations and quality assurance
issues associated with individual products. This includes graphical representation of next generation weather
radar (NEXRAD) imagery and Notices to Air Missions (NOTAM)/temporary flight restrictions (TFR).

REFERENCE-
AIP, ENR 3.5, Para 7, Flight Information Services (FIS).
Advisory Circular AC 00-63, Use of Cockpit Displays of Digital Weather and Aeronautical Information.

48.3 Reports of FIS-B Malfunctions.

Users of FIS-B can provide valuable assistance in the correction of malfunctions by reporting instances of
undesirable system performance. Since FIS-B performance is monitored by maintenance personnel rather than
ATC, report malfunctions to the nearest Flight Service Station (FSS) facility by radio or telephone, or by sending
an email to the ADS-B help desk at adsb@faa.gov. Reports should include:

48.3.1 Condition observed;

48.3.2 Date and time of observation;

48.3.3 Altitude and location of observation;
48.3.4 Type and call sign of the aircraft; and

48.3.5 Type and software version of avionics system.
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TBLENR 1.1-6
FIS-B Over UAT Product Update and Transmission Intervals
Product Update Intervall I:tii:;?(i;?‘%n)z Pf(?gilcc ¢
AIRMET As Available 5 minutes Yes
AWW/WW {\s Available, then at 15 minute 5 minutes No
intervals for 1 hour
Ceiling As Available 10 minutes No
Convective SIGMET AS Available, then at 15 minute 5 minutes Yes
intervals for 1 hour
D-ATIS As Available 1 minute No
Echo Top 5 minutes 5 minutes No
METAR/SPECI 1 mi'nute (where gvailable), As 5 minutes Yes
Available otherwise
MRMS NEXRAD (CONUS) 2 minutes 15 minutes Yes
MRMS NEXRAD (Regional) 2 minutes 2.5 minutes Yes
NOTAMs-D/FDC As Available 10 minutes Yes
NOTAMs-TFR As Available 10 minutes Yes
PIREP As Available 10 minutes Yes
SIGMET As Awailable, then at 15 minute 5 minutes Yes
intervals for 1 hour
SUA Status As Available 10 minutes Yes
TAF/AMEND 6 Hours (£15 minutes) 10 minutes Yes
Temperature Aloft 12 Hours (+15 minutes) 10 minutes Yes
TWIP As Available 1 minute No
Winds aloft 12 Hours (£15 minutes) 10 minutes Yes
Lightning strikes 3 5 minutes 5 minutes Yes
Turbulence 3 1 minute 15 minutes Yes
Icing, Forecast Potential (FIP) 3 60 minutes 15 minutes Yes
Cloud tops 3 30 minutes 15 minutes Yes
1 Minute AWOS 3 1 minute 10 minutes No
Graphical-AIRMET 3 As Available 5 minutes Yes
Center Weather Advisory (CWA) 3 As Available 10 minutes Yes
Temporary Restricted Areas (TRA) As Available 10 minutes Yes
;F,FII\H/II())O:;W Military Operations Areas As Available 10 minutes Yes

1'The Update Interval is the rate at which the product data is available from the source.
2 The Transmission Interval is the amount of time within which a new or updated product transmission must be completed
(95%) and the rate or repetition interval at which the product is rebroadcast (95%).
3 The transmission and update intervals for the expanded set of basic meteorological products may be adjusted based on FAA
and vendor agreement on the final product formats and performance requirements.
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NOTE-
1. Details concerning the content, format, and symbols of the various data link products provided should be obtained from
the specific avionics manufacturer.

2. NOTAM-D and NOTAM -FDC products broadcast via FIS—B are limited to those issued or effective within the past 30
days.

49. Automatic Dependent Surveillance-Rebroadcast (ADS-R)
49.1 Introduction.

ADS-R is a datalink translation function of the ADS-B ground system required to accommodate the two separate
operating frequencies (978 MHz and 1090 ES). The ADS-B system receives the ADS-B messages transmitted
on one frequency and ADS-R translates and reformats the information for rebroadcast and use on the other
frequency. This allows ADS-B In equipped aircraft to see nearby ADS-B Out traffic regardless of the operating
link of the other aircraft. Aircraft operating on the same ADS-B frequency exchange information directly and
do not require the ADS-R translation function. (See FIG ENR 1.1-34 and FIG ENR 1.1-35.)

49.2 Reports of ADS-R Malfunctions.

Users of ADS-R can provide valuable assistance in the correction of malfunctions by reporting instances of
undesirable system performance. Since ADS-R performance is monitored by maintenance personnel rather than
ATC, report malfunctions to the nearest Flight Service Station (FSS) facility by radio or telephone, or by sending
an email to the ADS-B help desk at adsb@faa.gov. Reports should include:

49.2.1 Condition observed;

49.2.2 Date and time of observation;

49.2.3 Altitude and location of observation;
49.2.4 Type and call sign of the aircraft; and

49.2.5 Type and software version of avionics system.

50. Heavy Traffic Around Military Fields

50.1 Pilots are advised to exercise vigilance when in close proximity to most military airports. These airports
may have jet aircraft traffic patterns extending up to 2,500 feet above the surface. In addition, they may have an
unusually heavy concentration of jet aircraft operating within a 25—nautical mile radius and from the surface to
all altitudes. The precautionary note also applies to the larger civil airports.
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1.10.4 ATC is responsible for traffic and obstruction separation when they have assigned holding that is not
associated with a published (charted) holding pattern. Altitudes assigned will be at or above the minimum
vectoring or minimum IFR altitude.

2. Approach Procedures
2.1 Approach Control

2.1.1 Approach control is responsible for controlling all instrument flight operating within its area of
responsibility. Approach control may serve one or more airfields, and control is exercised primarily by direct
pilot/controller communications. Prior to arriving at the destination radio facility, instructions will be received
from ARTCC to contact approach control on a specified frequency.

2.2 Radar Approach Control

2.2.1 Where radar is approved for approach control service, it is used not only for radar approaches (Airport
Surveillance Radar (ASR) and Precision Approach Radar (PAR)) but is also used to provide vectors in
conjunction with published nonradar approaches based on radio NAVAIDs (ILS, VOR, NDB, TACAN). Radar
vectors can provide course guidance and expedite traffic to the final approach course of any established
instrument approach procedure or to the traffic pattern for a visual approach. Approach control facilities that
provide this radar service will operate in the following manner:

2.2.1.1 Arriving aircraft are either cleared to an outer fix most appropriate to the route being flown with vertical
separation and, if required, given holding information or, when radar handoffs are effected between the ARTCC
and approach control, or between two approach control facilities, aircraft are cleared to the airport or to a fix so
located that the handoff will be completed prior to the time the aircraft reaches the fix. When radar handoffs are
utilized, successive arriving flights may be handed off to approach control with radar separation in lieu of vertical
separation.

2.2.1.2 After release to approach control, aircraft are vectored to the appropriate final approach course (ILS,
RNAV, GLS, VOR, ADF, etc.). Radar vectors and altitude or flight levels will be issued as required for spacing
and separating aircraft. Therefore, pilots must not deviate from the headings issued by approach control. Aircraft
will normally be informed when it is necessary to vector across the final approach course for spacing or other
reasons. If approach course crossing is imminent and the pilot has not been informed that the aircraft will be
vectored across the final approach course, the pilot should query the controller.

2.2.1.3 The pilot is not expected to turn inbound on the final approach course unless an approach clearance has
been issued. This clearance will normally be issued with the final vector for interception of the final approach
course, and the vector will be such as to enable the pilot to establish the aircraft on the final approach course prior
to reaching the final approach fix.

2.2.1.4 In the case of aircraft already inbound on the final approach course, approach clearance will be issued
prior to the aircraft reaching the final approach fix. When established inbound on the final approach course, radar
separation will be maintained, and the pilot will be expected to complete the approach utilizing the approach aid
designated in the clearance (ILS, RNAV, GLS, VOR, radio beacons, etc.) as the primary means of navigation.
Therefore, once established on the final approach course, pilots must not deviate from it unless a clearance to
do so is received from ATC.

2.2.1.5 After passing the final approach fix on final approach, aircraft are expected to continue inbound on the
final approach course and complete the approach or effect the missed approach procedure published for that
airport.

2.2.2 ARTCCs are approved for and may provide approach control services to specific airports. The radar
systems used by these centers do not provide the same precision as an ASR/PAR used by approach control
facilities and towers, and the update rate is not as fast. Therefore, pilots may be requested to report established
on the final approach course.
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2.2.3 Whether aircraft are vectored to the appropriate final approach course or provide their own navigation on
published routes to it, radar service is automatically terminated when the landing is completed or when instructed
to change to advisory frequency at uncontrolled airports, whichever occurs first.

3. Standard Terminal Arrival (STAR) Procedures

3.1 STAR procedures may have mandatory speeds and/or crossing altitudes published. Other STARs may have
planning information depicted to inform pilots what clearances or restrictions to “expect.” “Expect”
altitudes/speeds are not considered STAR procedures crossing restrictions unless verbally issued by ATC.
Published speed restrictions are independent of altitude restrictions and are mandatory unless modified by ATC.
Pilots should plan to cross waypoints with a published speed restriction, at the published speed, and should not
exceed this speed past the associated waypoint unless authorized by ATC or a published note to do so. A chart
note used to transition from Mach to IAS may also be published. Pilots should maintain their cruise Mach number
during the descent until reaching the published transition speed in knots, then continue the descent at that speed
until the next published speed restriction on the STAR, or until it is necessary to comply with the speed limits
published in 14 CFR §91.117.

3.1.1 STAR procedures may have mandatory speeds and/or crossing altitudes published. Other STARs may
have planning information depicted to inform pilots what clearances or restrictions to “expect.” “Expect”
altitudes/speeds are not considered STAR procedures crossing restrictions unless verbally issued by ATC.
Published speed restrictions are independent of altitude restrictions and are mandatory unless modified by ATC.
Pilots should plan to cross waypoints with a published speed restriction, at the published speed, and should not
exceed this speed past the associated waypoint unless authorized by ATC or a published note to do so.

NOTE-

The “expect” altitudes/speeds are published so that pilots may have the information for planning purposes. These
altitudes/speeds must not be used in the event of lost communications unless ATC has specifically advised the pilot to expect
these altitudes/speeds as part of a further clearance.

REFERENCE-

14 CFR Section 91.185¢(2)(iii).

3.1.2 When an IFR cleared route includes a STAR, pilots must maintain the last assigned altitude until receiving
authorization to descend so as to comply with all published/issued altitude restrictions. This authorization may
contain the phraseology “DESCEND VIA.” If vectored or cleared to deviate off a STAR, pilots must consider
the STAR canceled. If the STAR contains published altitude restrictions, speed restrictions, or a chart note used
to transition from Mach to IAS, those restrictions are also canceled and pilots will receive an altitude to maintain
and, if necessary, a speed. If ATC intends to clear the aircraft back onto the STAR, controllers will advise pilots
where to expect to resume the procedure. Pilots should then be prepared to rejoin the STAR at the subsequent
fix or procedure leg.

3.1.2.1 Clearance to “descend via” authorizes pilots to:
a) Descend at pilot’s discretion to meet published restrictions and laterally navigate on a STAR.

b) When cleared to a waypoint depicted on a STAR, to descend from a previously assigned altitude at pilot’s
discretion to the altitude depicted at that waypoint.

¢) Once established on the depicted arrival, to descend and to meet all published or assigned altitude and/or
speed restrictions.

NOTE-
1. When otherwise cleared along a route or procedure that contains published speed restrictions, the pilot must comply with
those speed restrictions independent of any descend via clearance.

2. ATC anticipates pilots will begin adjusting speed the minimum distance necessary prior to a published speed restriction
so as to cross the waypoint/fix at the published speed. Once at the published speed, ATC expects pilots will maintain the
published speed until additional adjustment is required to comply with further published or ATC assigned speed restrictions
or as required to ensure compliance with 14 CFR Section 91.117.
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3. The “descend via” is used in conjunction with STARs to reduce phraseology by not requiring the controller to restate the
altitude at the next waypoint/fix to which the pilot has been cleared.

4. Air traffic will assign an altitude to cross the waypoint/ fix, if no altitude is depicted at the waypoint/fix, for aircraft on
a direct routing to a STAR. Air traffic must ensure obstacle clearance when issuing a “descend via” instruction to the pilot.

5. Minimum en route altitudes (MEA) are not considered restrictions; however, pilots must remain above all MEAs, unless
receiving an ATC instruction to descend below the MEA.

EXAMPLE-
1. Laterallrouting clearance only.
“Cleared Tyler One arrival.”

NOTE-
In Example 1, pilots are cleared to fly the lateral path of the procedure. Compliance with any published speed restrictions
is required. No descent is authorized.

2. Routing with assigned altitude:
“Cleared Tyler One arrival, descend and maintain flight level two four zero.”
“Cleared Tyler One arrival, descend at pilot’s discretion, maintain flight level two four zero.”

NOTE-

In Example 2, the first clearance requires the pilot to descend to FL 240 as directed, comply with any published speed
restrictions, and maintain FL 240 until cleared for further vertical navigation with a newly assigned altitude or a “descend
via” clearance.

The second clearance authorizes the pilot to descend to FL 240 at his discretion, to comply with any published speed
restrictions, and then maintain FL 240 until issued further instructions.

3. Lateral/routing and vertical navigation clearance.
“Descend via the Eagul Five arrival.”
“Descend via the Eagul Five arrival, except, cross Vanom at or above one two thousand.”

NOTE-
In Example 3, the first clearance authorized the aircraft to descend at pilot’s discretion on the Eagul Five arrival; the pilot
must descend so as to comply with all published altitude and speed restrictions.

The second clearance authorizes the same, but requires the pilot to descend so as to cross at Vanom at or above 12,000.

4. Lateral/routing and vertical navigation clearance when assigning altitude not published on procedure.
“Descend via the Eagul Five arrival, except after Geeno, maintain one zero thousand.”
“Descend via the Eagul Five arrival, except cross Geeno at one one thousand then maintain seven thousand.”

NOTE-

In Example 4, the first clearance authorized the aircraft to track laterally on the Eagul Five Arrival and to descend at pilot’s
discretion so as to comply with all altitude and speed restrictions until reaching Geeno and then maintain 10,000. Upon
reaching 10,000, aircraft should maintain 10,000 until cleared by ATC to continue to descend.

The second clearance requires the same, except the aircraft must cross Geeno at 11,000 and is then authorized to continue
descent to and maintain 7,000.

5. Direct routing to intercept a STAR and vertical navigation clearance.
“Proceed direct Leoni, descend via the Leoni One arrival.”
“Proceed direct Denis, cross Denis at or above flight level two zero zero, then descend via the Mmell One arrival.”

NOTE-

In Example 5, in the first clearance an altitude is published at Leoni; the aircraft proceeds to Leoni, crosses Leoni at the
published altitude and then descends via the arrival. If a speed restrictions is published at Leoni, the aircraft will slow to
comply with the published speed.

In the second clearance, there is no altitude published at Denis; the aircraft must cross Denis at or above FL200, and then
descends via the arrival.
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3.1.2.2 Pilots cleared for vertical navigation using the phraseology “descend via” must inform ATC upon initial
contact with a new frequency, of the altitude leaving, “descending via (procedure name),” the runway transition
or landing direction if assigned, and any assigned restrictions not published on the procedure.

EXAMPLE-

1. Delta 121 is cleared to descend via the Eagul Five arrival, runway 26 transition: “Delta One Twenty One leaving flight
level one niner zero, descending via the Eagul Five arrival runway two-six transition.”

2. Delta 121 is cleared to descend via the Eagul Five arrival, but ATC has changed the bottom altitude to 12,000: “Delta
One Twenty One leaving flight level one niner zero for one two thousand, descending via the Eagul Five arrival, runway
two-six transition.”

3. (JetBlue 602 is cleared to descend via the Ivane Two arrival, landing south): “JetBlue six zero two leaving flight level
two one zero descending via the Ivane Two arrival landing south.”

NOTE-

In reference to published altitude restrictions on a STAR or STAR runway transition, the “bottom altitude” is the lowest
altitude authorized.

3.1.2.3 Pilots of IFR aircraft destined to locations for which STARs have been published may be issued a
clearance containing a STAR whenever ATC deems it appropriate.

3.2 Use of STARSs requires pilot possession of at least the approved chart. RNAV STARs must be retrievable
by the procedure name from the aircraft database and conform to charted procedure. As with any ATC clearance
or portion thereof, it is the responsibility of each pilot to accept or refuse an issued STAR. Pilots should notify
ATC if they do not wish to use a STAR by placing “NO STAR?” in the remarks section of the flight plan or by
the less desirable method of verbally stating the same to ATC.

3.3 STAR charts are published in the Terminal Procedures Publication (TPP) and are available on subscription
from the National Aeronautical Charting Office.

3.4 PBN STAR.

3.4.1 Public PBN STARs are normally designed using RNAV 1, RNP 1, or A—-RNP NavSpecs. These procedures
require system performance currently met by GPS or DME/DME/IRU PBN systems that satisfy the criteria
discussed in the current publication of AC 90-100, U.S. Terminal and En Route Area Navigation (RNAV)
Operations. These procedures, using RNAV 1 and RNP 1 NavSpecs, must maintain a total system error of not
more than 1 NM for 95% of the total flight time. Minimum values for A-RNP procedures will be charted in the
PBN box (for example, 1.00 or 0.30).

3.4.2 In the U.S., a specific procedure’s PBN requirements will be prominently displayed in separate,
standardized notes boxes. For procedures with PBN elements, the “PBN box” will contain the procedure’s
NavSpec(s); and, if required: specific sensors or infrastructure needed for the navigation solution, any additional
or advanced functional requirements, the minimum RNP value, and any amplifying remarks. Items listed in this
PBN box are REQUIRED for the procedure’s PBN elements.

3.4.3 For procedures requiring GPS, if the navigation system does not automatically alert the flight crew of a
loss of GPS, the operator must develop procedures to verify correct GPS operation.

REFERENCE-

ENR 4.1 Paragraph 16.2.5.10, Impact of Magnetic Variation on PBN Systems

4. Local Flow Traffic Management Program

4.1 This program is a continuing effort by the FAA to enhance safety, minimize the impact of aircraft noise, and
conserve aviation fuel. The enhancement of safety and reduction of noise are achieved in this program by
minimizing low altitude maneuvering of arriving turbojet and turboprop aircraft weighing more that 12,500
pounds and, by permitting departure aircraft to climb to high altitudes sooner, as arrivals are operating at higher
altitudes at the points where their flight paths cross. The application of these procedures also reduces exposure
time between controlled aircraft and uncontrolled aircraft at the lower altitudes in and around the terminal
environment. Fuel conservation is accomplished by absorbing any necessary arrival delays for aircraft included
in this program operating at the higher and more fuel efficient altitudes.
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4.2 A fuel efficient descent is basically an uninterrupted descent (except where level flight is required for speed
adjustment) from cruising altitude to the point when level flight is necessary for the pilot to stabilize the aircraft
on final approach. The procedure for a fuel efficient descent is based on an altitude loss which is most efficient
for the majority of aircraft being served. This will generally result in a descent gradient window of 250-350 feet
per nautical mile.

4.3 When crossing altitudes and speed restrictions are issued verbally or are depicted on a chart, ATC will expect
the pilot to descend first to the crossing altitude and then reduce speed. Verbal clearances for descent will
normally permit an uninterrupted descent in accordance with the procedure as described in paragraph 4.2 above.
Acceptance of a charted fuel efficient descent (Runway Profile Descent) clearance requires the pilot to adhere
to the altitudes, speeds, and headings depicted on the charts unless otherwise instructed by ATC. PILOTS
RECEIVING A CLEARANCE FOR A FUEL EFFICIENT DESCENT ARE EXPECTED TO ADVISE ATC
IF THEY DO NOT HAVE RUNWAY PROFILE DESCENT CHARTS PUBLISHED FOR THAT AIRPORT
OR ARE UNABLE TO COMPLY WITH THE CLEARANCE.

5. Advance Information on Instrument Approaches

5.1 When landing at airports with approach control services and where two or more instrument approach
procedures are published, pilots will be provided in advance of their arrival with the type of approach to expect
or that they may be vectored for a visual approach. This information will be broadcast either by a controller or
on ATIS. It will not be furnished when the visibility is three miles or better and the ceiling is at or above the highest
initial approach altitude established for any low altitude instrument approach procedure for the airport.

5.2 The purpose of this information is to aid the pilot in planning arrival actions; however, it is not an ATC
clearance or commitment and is subject to change. Pilots should bear in mind that fluctuating weather, shifting
winds, blocked runway, etc., are conditions which may result in changes to approach information previously
received. It is important that pilots advise ATC immediately if they are unable to execute the approach ATC
advised will be used, or if they prefer another type of approach.

5.3 Aircraft destined to uncontrolled airports which have automated weather data with broadcast capability
should monitor the ASOS/AWOS frequency to ascertain the current weather for the airport. The pilot must advise
ATC when he/she has received the broadcast weather and state his/her intentions.

NOTE-

1. ASOS/AWOS should be set to provide one—minute broadcast weather updates at uncontrolled airports that are without
weather broadcast capability by a human observer.

2. Controllers will consider the long line disseminated weather from an automated weather system at an uncontrolled
airport as trend and planning information only and will rely on the pilot for current weather information for the airport. If
the pilot is unable to receive the current broadcast weather, the last long—line disseminated weather will be issued to the pilot.
When receiving IFR services, the pilot/aircraft operator is responsible for determining if weather/visibility is adequate for
approach/landing.

5.4 When making an IFR approach to an airport not served by a tower or FSS, after the ATC controller advises
“CHANGE TO ADVISORY FREQUENCY APPROVED,” you should broadcast your intentions, including the
type of approach being executed, your position, and when over the final approach fix inbound (nonprecision
approach) or when over the outer marker or the fix used in lieu of the outer marker inbound (precision approach).
Continue to monitor the appropriate frequency (UNICOM, etc.) for reports from other pilots.

6. Approach Clearance

6.1 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 (the 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.
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6.2 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.

6.3 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 . . . ,” “proceed direct” or a similar phrase which the pilot can interpret
without question. If a pilot is uncertain of the clearance, immediately query ATC as to what route of flight is
desired.

6.4 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.

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

6.5.1 Maintain the last altitude assigned by ATC until the aircraft is established on a published segment 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 established route, or approach or arrival segment, you may descend to whatever
minimum altitude is listed for that route or segment

6.5.2 Continue on the vector heading until intercepting the next published ground track applicable to the
approach clearance.

6.5.3 Once reaching the final approach fix via the published segments, the pilot may continue on approach to
a landing.

6.5.4 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 approach by ATC, the pilot must execute the procedure turn/hold-in-lieu
of PT, and complete the approach.

6.5.5 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.

6.5.6 In addition to the above, RNAV aircraft may be issued a clearance direct to the IAF/IF at intercept angles
not greater than 90 degrees for both conventional and RNAV instrument approaches. Controllers may issue a
heading or a course direct to a fix between the IF and FAF at intercept angles not greater than 30 degrees for both
conventional and RNAYV instrument approaches. In all cases, controllers will assign altitudes that ensure obstacle
clearance and will permit a normal descent to the FAF. When clearing aircraft direct to the IF, ATC will radar
monitor the aircraft until the IF and will advise the pilot to expect clearance direct to the IF at least 5 miles from
the fix. ATC must issue a straight-in approach clearance when clearing an aircraft direct to an IAF/IF with a
procedure turn or hold—in-lieu of a procedure turn, and ATC does not want the aircraft to execute the course
reversal.

NOTE-

Refer to 14 CFR 91.175 (i).

6.6 RNAYV aircraft may be issued a clearance direct to the FAF that is also charted as an IAF, in which case the
pilot is expected to execute the depicted procedure turn or hold-in-lieu of procedure turn. ATC will not issue a
straight-in approach clearance. If the pilot desires a straight-in approach, they must request vectors to the final
approach course outside of the FAF or fly a published “NoPT” route. When visual approaches are in use, ATC
may clear an aircraft direct to the FAF.

NOTE-

1. In anticipation of a clearance by ATC to any fix published on an instrument approach procedure, pilots of RNAV aircraft
are advised to select an appropriate IAF or feeder fix when loading an instrument approach procedure into the RNAV system.
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2. Selection of “Vectors-to-Final” or “Vectors” option for an instrument approach may prevent approach fixes located
outside of the FAF from being loaded into an RNAV system. Therefore, the selection of these options is discouraged due to
increased workload for pilots to reprogram the navigation system.

6.7 Arrival Holding. Some approach charts have an arrival holding pattern depicted at an IAF or at a feeder fix
located along an airway. The arrival hold is depicted using a “thin line” since it is not always a mandatory part
of the instrument procedure.

6.7.1 Arrival holding is charted where holding is frequently required prior to starting the approach procedure
so that detailed holding instructions are not required. The arrival holding pattern is not authorized unless assigned
by ATC. Holding at the same fix may also be depicted on the en route chart.

6.7.2 Arrival holding is also charted where it is necessary to use a holding pattern to align the aircraft for
procedure entry from an airway due to turn angle limitations imposed by procedure design standards. When the
turn angle from an airway into the approach procedure exceeds the permissible limits, an arrival holding pattern
may be published along with a note on the procedure specifying the fix, the airway, and arrival direction where
use of the arrival hold is required for procedure entry. Unlike a hold—in-lieu of procedure turn, use of the arrival
holding pattern is not authorized until assigned by ATC. If ATC does not assign the arrival hold before reaching
the holding fix, the pilot should request the hold for procedure entry. Once established on the inbound holding
course and an approach clearance has been received, the published procedure can commence. Alternatively, if
using the holding pattern for procedure entry is not desired, the pilot may ask ATC for maneuvering airspace to
align the aircraft with the feeder course.

EXAMPLE-

Planview Chart Note: “Proc NA via V343 northeast bound without holding at JOXIT. ATC CLNC REQD.”

6.8 An RF leg is defined as a constant radius circular path around a defined turn center that starts and terminates
at a fix. An RF leg may be published as part of a procedure. Since not all aircraft have the capability to fly these
leg types, pilots are responsible for knowing if they can conduct an RNAV approach with an RF leg.
Requirements for RF legs will be indicated on the approach chart in the notes section or at the applicable initial
approach fix. Controllers will clear RNAV-equipped aircraft for instrument approach procedures containing RF
legs:

6.8.1 Via published transitions, or

6.8.2 In accordance with paragraph 6.5.6 above, and

6.8.3 ATC will not clear aircraft direct to any waypoint beginning or within an RF leg, and will not assign
fix/waypoint crossing speeds in excess of charted speed restrictions.

EXAMPLE-

1. Controllers will not clear aircraft direct to THIRD because that waypoint begins the RF leg, and aircraft cannot be

vectored or cleared to TURNN or vectored to intercept the approach segment at any point between THIRD and FORTH
because this is the RF leg. (See FIG ENR 1.5-9.)

6.9 When necessary to cancel a previously issued approach clearance, the controller will advise the pilot “Cancel
Approach Clearance” followed by any additional instructions when applicable.

7. Landing Priority

7.1 A clearance for a specific type of approach (ILS, RNAV, GLS, ADF, VOR, or visual approach) to an aircraft
operating on an IFR flight plan does not mean that landing priority will be given over other traffic. Traffic control
towers handle all aircraft, regardless of the type of flight plan, on a “first-come, first—served” basis. Therefore,
because of local traffic or runway in use, it may be necessary for the controller, in the interest of safety, to provide
a different landing sequence. In any case, a landing sequence will be issued to each aircraft as soon as possible
to enable the pilot to properly adjust the aircraft’s flight path.

8. Procedure Turn and Hold-in-lieu of Procedure Turn

8.1 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
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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 should 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).

8.1.1 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.

8.1.2 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 procedure turn” (See FIG ENR 1.5-10). Newer procedures will simply depict an “at or above”
altitude at the PT fix without a chart note (See FIG ENR 1.5-11). Both are there to ensure required obstacle
clearance is provided in the procedure turn entry zone (See FIG ENR 1.5-12). 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.

8.1.3 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.

8.1.4 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 must 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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rate of descent using normal maneuvers. Circling may require maneuvers at low altitude, at low airspeed, and
in marginal weather conditions. Pilots must use sound judgment, have an in—-depth knowledge of their
capabilities, and fully understand the aircraft performance to determine the exact circling maneuver since
weather, unique airport design, and the aircraft position, altitude, and airspeed must all be considered. The
following basic rules apply:

11.6.1 Maneuver the shortest path to the base or downwind leg, as appropriate, considering existing weather
conditions. There is no restriction from passing over the airport or other runways.

11.6.2 It should be recognized that circling maneuvers may be made while VFR or other flying is in progress
at the airport. Standard left turns or specific instruction from the controller for maneuvering must be considered
when circling to land.

11.6.3 At airports without a control tower, it may be desirable to fly over the airport to observe wind and turn
indicators and other traffic which may be on the runway or flying in the vicinity of the airport.

REFERENCE-

AC 90-66A, Recommended Standards Traffic patterns for Aeronautical Operations at Airports without Operating Control Towers.

11.6.4 The missed approach point (MAP) varies depending upon the approach flown. For vertically guided
approaches, the MAP is at the decision altitude/decision height. Non—vertically guided and circling procedures
share the same MAP and the pilot determines this MAP by timing from the final approach fix, by a fix, a NAVAID,
or a waypoint. Circling from a GLS, an ILS without a localizer line of minima or an RNAV (GPS) approach
without an LNAV line of minima is prohibited.

11.7 Instrument Approaches at a Military Field. When instrument approaches are conducted by civil aircraft
at military airports, they must be conducted in accordance with the procedures and minimums approved by the
military agency having jurisdiction over the airport.

12. Instrument Approach Procedure (IAP) Charts

12.1 14 CFR Section 91.175(a), Instrument approaches to civil airports, requires the use of SIAPs prescribed
for the airport in 14 CFR Part 97 unless otherwise authorized by the Administrator (including ATC). If there are
military procedures published at a civil airport, aircraft operating under 14 CFR Part 91 must use the civil
procedure(s). Civil procedures are defined with “FAA” in parenthesis; e.g., (FAA), at the top, center of the
procedure chart. DOD procedures are defined using the abbreviation of the applicable military service in
parenthesis; for example, (USAF), (USN), (USA). 14 CFR Section 91.175(g), Military airports, requires civil
pilots flying into or out of military airports to comply with the IAP’s and takeoff and landing minimums
prescribed by the authority having jurisdiction at those airports. Unless an emergency exists, civil aircraft
operating at military airports normally require advance authorization, commonly referred to as “Prior Permission
Required” or “PPR.” Information on obtaining a PPR for a particular military airport can be found in the Chart
Supplement.

NOTE-
Civil aircraft may conduct practice VFR approaches using DOD instrument approach procedures when approved by the air
traffic controller.

12.1.1 IAPs (standard and special, civil and military) are based on joint civil and military criteria contained in
the U.S. Standard for TERPS. The design of IAPs based on criteria contained in TERPS, takes into account the
interrelationship between airports, facilities, and the surrounding environment, terrain, obstacles, noise
sensitivity, etc. Appropriate altitudes, courses, headings, distances, and other limitations are specified and, once
approved, the procedures are published and distributed by government and commercial cartographers as
instrument approach charts.

12.1.2 Not all IAPs are published in chart form. Radar IAPs are established where requirements and facilities
exist but they are printed in tabular form in appropriate U.S. Government Flight Information Publications.

12.1.3 The navigation equipment required to join and fly an instrument approach procedure is indicated by the
title of the procedure and notes on the chart.
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12.1.3.1 Straight—in IAPs are identified by the navigational system providing the final approach guidance and
the runway to which the approach is aligned (e.g., VOR RWY 13). Circling only approaches are identified by
the navigational system providing final approach guidance and a letter (e.g., VOR A). More than one
navigational system separated by a slash indicates that more than one type of equipment must be used to execute
the final approach (e.g., VOR/DME RWY 31). More than one navigational system separated by the word “or”
indicates either type of equipment may be used to execute the final approach (for example, VOR or GPS
RWY 15).

NOTE-

This procedure identification method has changed and these procedures will be revised in the course of the normal procedure
amendment process. The slash and equipment (e.g., IDME) information will be removed with future amendments. Pilots
should review the procedure’s notes, planview annotations,and PBN/equipment requirements boxes to determine the
capability needed to accomplish the procedure.

12.1.3.2 In some cases, other types of navigation systems including radar may be required to execute other
portions of the approach or to navigate to the IAF (e.g., an NDB procedure turn to an ILS, an NDB in the missed
approach, or radar required to join the procedure or identify a fix). When radar or other equipment is required
for procedure entry from the en route environment, a note will be charted in the planview of the approach
procedure chart (for example, RADAR REQUIRED or ADF REQUIRED). When radar or other equipment is
required on portions of the procedure outside the final approach segment, including the missed approach, a note
will be charted in the notes box of the pilot briefing portion of the approach chart (for example, RADAR
REQUIRED or DME REQUIRED). Notes are not charted when VOR is required outside the final approach
segment. Pilots should ensure that the aircraft is equipped with the required NAVAID(s) in order to execute the
approach, including the missed approach.

NOTE-

Some military (i.e., U.S. Air Force and U.S. Navy) IAPs have these “additional equipment required” notes charted only in
the planview of the approach procedure and do not conform to the same application standards used by the FAA.

12.1.3.3 The FAA has initiated a program to provide a new notation for LOC approaches when charted on an
ILS approach requiring other navigational aids to fly the final approach course. The LOC minimums will be
annotated with the NAVAID required (for example, “DME Required” or “RADAR Required”). During the
transition period, ILS approaches will still exist without the annotation.

12.1.3.4 Many ILS approaches having minima based on RVR are eligible for a landing minimum of RVR 1800.
Some of these approaches are to runways that have touchdown zone and centerline lights. For many runways
that do not have touchdown and centerline lights, it is still possible to allow a landing minimum of RVR 1800.
For these runways, the normal ILS minimum of RVR 2400 can be annotated with a single or double asterisk or
the dagger symbol “7”; for example “** 696/24 200 (200/1/2).” A note is included on the chart stating “**RVR
1800 authorized with use of FD or AP or HUD to DA.” The pilot must use the flight director, or autopilot with
an approved approach coupler, or head up display to decision altitude or to the initiation of a missed approach.
In the interest of safety, single pilot operators should not fly approaches to 1800 RVR minimums on runways
without touchdown and centerline lights using only a flight director, unless accompanied by the use of an
autopilot with an approach coupler.

12.1.3.5 The naming of multiple approaches of the same type to the same runway is also changing. Multiple
approaches with the same guidance will be annotated with an alphabetical suffix beginning at the end of the
alphabet and working backwards for subsequent procedures (e.g., ILS Z RWY 28, ILS Y RWY 28§, etc.). The
existing annotations such as ILS 2 RWY 28 or Silver ILS RWY 28 will be phased out and replaced with the new
designation. The Cat II and Cat III designations are used to differentiate between multiple ILSs to the same
runway unless there are multiples of the same type.

12.1.3.6 RNAV (GPS) approaches to LNAV, LP, LNAV/VNAV and LPV lines of minima using WAAS and
RNAV (GPS) approaches to LNAV and LNAV/VNAV lines of minima using GPS are charted as RNAV (GPS)
RWY (Number) (e.g., RNAV (GPS) RWY 21).

12.1.3.7 Performance—-Based Navigation (PBN) Box. As charts are updated, a procedure’s PBN requirements
and conventional equipment requirements will be prominently displayed in separate, standardized notes boxes.
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For procedures with PBN elements, the PBN box will contain the procedure’s navigation specification(s); and,
if required: specific sensors or infrastructure needed for the navigation solution, any additional or advanced
functional requirements, the minimum Required Navigation Performance (RNP) value, and any amplifying
remarks. Items listed in this PBN box are REQUIRED for the procedure’s PBN elements. For example, an ILS
with an RNAV missed approach would require a specific capability to fly the missed approach portion of the
procedure. That required capability will be listed in the PBN box. The separate Equipment Requirements box
will list ground-based equipment requirements. On procedures with both PBN elements and equipment
requirements, the PBN requirements box will be listed first. The publication of these notes will continue
incrementally until all charts have been amended to comply with the new standard.

12.1.4 Approach minimums are based on the local altimeter setting for that airport, unless annotated otherwise;
for example, Oklahoma City/Will Rogers World approaches are based on having a Will Rogers World altimeter
setting. When a different altimeter source is required, or more than one source is authorized, it will be annotated
on the approach chart; e.g., use Sidney altimeter setting, if not received, use Scottsbluff altimeter setting.
Approach minimums may be raised when a nonlocal altimeter source is authorized. When more than one
altimeter source is authorized, and the minima are different, they will be shown by separate lines in the approach
minima box or a note; e.g., use Manhattan altimeter setting; when not available use Salina altimeter setting and
increase all MDAs 40 feet. When the altimeter must be obtained from a source other than air traffic a note will
indicate the source; e.g., Obtain local altimeter setting on CTAF. When the altimeter setting(s) on which the
approach is based is not available, the approach is not authorized. Baro-VNAV must be flown using the local
altimeter setting only. Where no local altimeter is available, the LNAV/VNAV line will still be published for use
by WAAS receivers with a note that Baro—VNAV is not authorized. When a local and at least one other altimeter
setting source is authorized and the local altimeter is not available Baro—VINAV is not authorized; however, the
LNAV/VNAV minima can still be used by WAAS receivers using the alternate altimeter setting source.
NOTE-

Barometric Vertical Navigation (baro—VNAV). An RNAV system function which uses barometric altitude information from
the aircraft’s altimeter to compute and present a vertical guidance path to the pilot. The specified vertical path is computed
as a geometric path, typically computed between two waypoints or an angle based computation from a single waypoint.
Further guidance may be found in Advisory Circular 90-105.

12.1.5 A pilot adhering to the altitudes, flight paths, and weather minimums depicted on the IAP chart or vectors
and altitudes issued by the radar controller, is assured of terrain and obstruction clearance and runway or airport
alignment during approach for landing.

12.1.6 IAPs are designed to provide an IFR descent from the en route environment to a point where a safe landing
can be made. They are prescribed and approved by appropriate civil or military authority to ensure a safe descent
during instrument flight conditions at a specific airport. It is important that pilots understand these procedures
and their use prior to attempting to fly instrument approaches.

12.1.7 TERPS criteria are provided for the following types of instrument approach procedures:

12.1.7.1 Precision Approach (PA). An instrument approach based on a navigation system that provides course
and glidepath deviation information meeting the precision standards of ICAO Annex 10. For example, PAR,
ILS,and GLS are precision approaches.

12.1.7.2 Approach with Vertical Guidance (APV). An instrument approach based on a navigation system that
is not required to meet the precision approach standards of ICAO Annex 10 but provides course and glidepath
deviation information. For example, Baro—-VNAYV, LDA with glidepath, LNAV/VNAV and LPV are APV
approaches.

12.1.7.3 Nonprecision Approach (NPA). An instrument approach based on a navigation system which provides
course deviation information, but no glidepath deviation information. For example, VOR, NDB and LNAV. As
noted in subparagraph 12.10, Vertical Descent Angle (VDA) on Nonprecision Approaches, some approach
procedures may provide a Vertical Descent Angle as an aid in flying a stabilized approach, without requiring its
use in order to fly the procedure. This does not make the approach an APV procedure, since it must still be flown
to an MDA and has not been evaluated with a glidepath.
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12.2 The method used to depict prescribed altitudes on instrument approach charts differs according to
techniques employed by different chart publishers. Prescribed altitudes may be depicted in four different
configurations: minimum, maximum, mandatory, and recommended. The U.S. Government distributes charts
produced by National Geospatial-Intelligence Agency (NGA) and FAA. Altitudes are depicted on these charts
in the profile view with underscore, overscore, both or none to identify them as minimum, maximum, mandatory
or recommended.

12.2.1 Minimum altitude will be depicted with the altitude value underscored. Aircraft are required to maintain
altitude at or above the depicted value, for example, 3000.

12.2.2 Maximum altitude will be depicted with the altitude value overscored. Aircraft are required to maintain
altitude at or below the depicted value, for example, 4000.

12.2.3 Mandatory altitude will be depicted with the altitude value both underscored and overscored. Aircraft
are required to maintain altitude at the depicted value, for example, 5000.

12.2.4 Recommended altitude will be depicted with no overscore or underscore. These altitudes are depicted
for descent planning, for example, 6000.

NOTE-

1. Pilots are cautioned to adhere to altitudes as prescribed because, in certain instances, they may be used as the basis for
vertical separation of aircraft by ATC. When a depicted altitude is specified in the ATC clearance, that altitude becomes
mandatory as defined above.

2. The ILS glide slope is intended to be intercepted at the published glide slope intercept altitude. This point marks the PFAF
and is depicted by the “lightning bolt” symbol on U.S. Government charts. Intercepting the glide slope at this altitude marks
the beginning of the final approach segment and ensures required obstacle clearance during descent from the glide slope
intercept altitude to the lowest published decision altitude for the approach. Interception and tracking of the glide slope prior
to the published glide slope interception altitude does not necessarily ensure that minimum, maximum, and/or mandatory
altitudes published for any preceding fixes will be complied with during the descent. If the pilot chooses to track the glide
slope prior to the glide slope interception altitude, they remain responsible for complying with published altitudes for any
preceding stepdown fixes encountered during the subsequent descent.

3. Approaches used for simultaneous (parallel) independent and simultaneous close parallel operations procedurally
require descending on the glideslope from the altitude at which the approach clearance is issued (refer to ENR 1.5-19. and
ENR 1.5-20.). For simultaneous close parallel (PRM) approaches, the Attention All Users Page (AAUP) may publish a note
which indicates that descending on the glideslope/glidepath meets all crossing restrictions. However, if no such note is
published, and for simultaneous independent approaches (4300 and greater runway separation) where an AAUP is not
published, pilots are cautioned to monitor their descent on the glideslope/path outside of the PFAF to ensure compliance
with published crossing restrictions during simultaneous operations.

4. When parallel approach courses are less than 2500 feet apart and reduced in-trail spacing is authorized for simultaneous
dependent operations, a chart note will indicate that simultaneous operations require use of vertical guidance and that the
pilot should maintain last assigned altitude until established on glide slope. These approaches procedurally require
utilization of the ILS glide slope for wake turbulence mitigation. Pilots should not confuse these simultaneous dependent
operations with (SOIA) simultaneous close parallel PRM approaches, where PRM appears in the approach title.

12.2.5 Altitude restrictions depicted at stepdown fixes within the final approach segment are applicable only
when flying a Non—Precision Approach to a straight—in or circling line of minima identified as an MDA. These
altitude restrictions may be annotated with a note “LOC only” or “LNAV only.” Stepdown fix altitude restrictions
within the final approach segment do not apply to pilots using Precision Approach (ILS) or Approach with
Vertical Guidance (LPV, LNAV/VNAV) lines of minima identified as a DA, since obstacle clearance on these
approaches is based on the aircraft following the applicable vertical guidance. Pilots are responsible for
adherence to stepdown fix altitude restrictions when outside the final approach segment (i.e., initial or
intermediate segment), regardless of which type of procedure the pilot is flying. (See FIG ENR 1.5-17).
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ENR 1.6 ATS Surveillance Services and Procedures

1. General

1.1 The FAA maintains a Keyhole Markup Language (KML) file with information on estimated ATS
surveillance coverage on the following website:_https://www.faa.gov/air_traffic/technology/equipadsb.

1.2 The full URL to download the file is located at: https://www.faa.gov/air_traffic/technology/equipadsb/re-
search/airspace#interactiveMap. The file contains selectable data on the Continental United States (CONUS),
Alaska, Hawaii, Puerto Rico and Guam.

1.3 Geospatial software (such as Google Earth) can be used to open the KML file and view graphical portrayals
of ADS-B rule airspace and estimated ADS-B and secondary surveillance radar (SSR) surveillance coverage
at selectable altitudes of 500 feet; 1,500 feet; 3,000feet; 5,000 feet; and 10,000 feet AGL.

1.4 Additionally, for Alaska, selectable altitudes of 20,000 feet and 33,000 feet MSL are available.

2. Secondary Surveillance Radar (SSR)

2.1 The following graphics are static portrayals of SSR coverage at various locations and altitudes.

FIG ENR 1.6-1
CONUS with SSR Coverage at 1,500’ AGL
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FIG ENR 1.6-2
CONUS with SSR Coverage at 5,000’ AGL
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ENR 1.10 Flight Planning (Restriction, Limitation or
Advisory Information)

1. Preflight Preparation

1.1 Prior to every flight, pilots should gather all information vital to the nature of the flight, assess whether the
flight would be safe, and then file a flight plan. Pilots can receive a regulatory compliant briefing without
contacting Flight Service. Pilots are encouraged to use automated resources and review Advisory Circular AC
91-92, Pilot’s Guide to a Preflight Briefing, for more information. Pilots who prefer to contact Flight Service
are encouraged to conduct a self—brief prior to calling. Conducting a self-brief before contacting Flight Service
provides familiarity of meteorological and aeronautical conditions applicable to the route of flight and promotes
a better understanding of weather information. Pilots may access Flight Service
through www.1800wxbrief.com or by calling 1-800-WX-BRIEF. Flight planning applications are also
available for conducting a self-briefing and filing flight plans.

NOTE-
Alaska only: Pilots filing flight plans via “fast file” who desire to have their briefing recorded, should include a statement
at the end of the recording as to the source of their weather briefing.

1.2 The information required by the FAA to process flight plans is obtained from FAA Form 7233-4,
International Flight Plan. Only DOD users, and civilians who file stereo route flight plans, may use FAA Form
7233-1, Flight Plan.

NOTE-

FAA and DOD Flight Plan Forms are equivalent. Where the FAA specifies Form 7233—1, Domestic Flight Plan, and FAA
Form 7233-4, International Flight Plan, the DOD may substitute their Form DD 175, Military Flight Plan and Form
DD-1801, DOD International Flight Plan as necessary. NAS automation systems process and convert data in the same
manner, although for computer acceptance, input fields may be adjusted to follow FAA format.

1.3 FSSs are required to advise of pertinent NOTAMs if a standard briefing is requested, but if they are
overlooked, do not hesitate to remind the specialist that you have not received NOTAM information.
Additionally, FSS briefers do not provide FDC NOTAM information for special instrument approach procedures
unless specifically asked. Pilots authorized by the FAA to use special instrument approach procedures must
specifically request FDC NOTAM information for these procedures. Pilots who receive the information
electronically will receive NOTAMs for special IAPs automatically.

NOTE-

Domestic Notices and International Notices are not provided during a briefing unless specifically requested by the pilot since
the FSS specialist has no way of knowing whether the pilot has already checked the Federal NOTAM System (FNS) NOTAM
Search External links or Air Traffic Plans and Publications website prior to calling. Airway NOTAMs, procedural NOTAMs,
and NOTAMs that are general in nature and not tied to a specific airport/facility (for example, flight advisories and
restrictions, open duration special security instructions, and special flight rules areas) are briefed solely by pilot request.
Remember to ask for these notices if you have not already reviewed this information, and to request all pertinent NOTAMs
specific to your flight.

1.4 Pilots are urged to use only the latest issue of aeronautical charts in planning and conducting flight
operations. Aeronautical charts are revised and reissued on a periodic basis to ensure that depicted data are
current and reliable. In the conterminous U.S., sectional charts are updated every 56 days, IFR en route charts
each 56 days, and amendments to civil IFR approach charts are accomplished on a 56—day cycle with a change
notice volume issued on the 28—day mid—cycle. Charts that have been superseded by those of a more recent date
may contain obsolete or incomplete flight information.

REFERENCE-
AIP, GEN 3.2, contains a description of aeronautical charts.

1.5 When requesting a preflight briefing, identify yourself as a pilot and provide the following:
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1.5.1 Type of flight planned; e.g., VFR or IFR.
1.5.2 Aircraft number or pilot’s name.

1.5.3 Aircraft type.

1.5.4 Departure airport.

1.5.5 Route of flight.

1.5.6 Destination.

1.5.7 Flight altitude(s).

1.5.8 ETD and ETE.

1.6 Prior to conducting a briefing, briefers are required to have the background information listed above so that
they may tailor the briefing to the needs of the proposed flight. The objective is to communicate a “picture” of
meteorological and aeronautical information necessary for the conduct of a safe and efficient flight. Briefers use
all available weather and aeronautical information to summarize data applicable to the proposed flight. Pilots
who have briefed themselves before calling Flight Service should advise the briefer what information has been
obtained from other sources.

REFERENCE-
See AIP, GEN 3.5 for meteorological services.

1.7 The Federal Aviation Administration has designated High Density Traffic Airports (HDTA) and has
prescribed air traffic rules and requirements for operating aircraft (excluding helicopter operations) to and from
these airports.

REFERENCE-

AIP, GEN 3.3, Paragraph 9.7, Airport Reservations Operations and Procedures.

1.8 In addition to the filing of a flight plan, if the flight will traverse or land in one or more foreign countries,
it is particularly important that pilots leave a complete itinerary with someone directly concerned and keep that
person advised of the flight’s progress. If serious doubt arises as to the safety of the flight, that person should
first contact the FSS.

1.9 Pilots operating under the provisions of 14 CFR Part 135 without an FAA assigned 3-letter designator, must
prefix the normal registration (N) number with the letter “T” on flight plan filing.

EXAMPLE-
TN 1234B.

1.10 Cold Temperature Operations

1.10.1 Pilots should begin planning for cold temperature operations during the preflight planning phase. Cold
temperatures produce barometric altimetry errors, which affect instrument flight procedures. There are currently
two temperature limitations that may be published in the notes box of the middle briefing strip on an instrument
approach procedure (IAP). The two published temperature limitations are:

1.10.1.1 A temperature range limitation associated with the use of baro—VNAYV that may be published on a
United States PBN IAP titled RNAV (GPS) or RNAV (RNP); and/or

1.10.1.2 A Cold Temperature Airport (CTA) limitation designated by a snowflake ICON and temperature in
Celsius (C) that is published on every IAP for the airfield.

1.10.2 Pilots should request the lowest forecast temperature +/— 1 hour for arrival and departure operations. If
the temperature is forecast to be outside of the baro—VNAV or at or below the CTA temperature limitation,
consider the following:

1.10.2.1 When using baro-VNAV with an aircraft that does not have an automated temperature compensating
function, pilots should plan to use the appropriate minima and/or IAP.

1.10.2.2 The RNAV (RNP) procedure may not be accomplished without an approved automated temperature
compensating function if the temperature is outside of the baro-VNAV temperature range limitation.
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MIN .......... Minutes SAT .......... Saturday
MNT.......... Monitor or monitoring or monitored SB............ Southbound
MON ......... Monday SE............ Southeast
MOV ......... Move or moving or movement SEC .. ... .. ... Seconds

N SFC .......... Surface
N.o........... North SN ........... Snow
NAVAID ....... Navigational aid SR............ Sunrise
NB ........... Northbound SS.i Sunset ]
NDB .......... Nondirectional Radio Beacon SSR .......... Secondary surveillance radar
N Northeast SSW ... South—southwest
NEB .......... Northeast bound STD .......... Standard
NM........... Nautical Mile/s SUN .......... Sunday
NNE .......... North—northeast SW ... Southwest
NNW ... ... .. North—northwest SWB.......... Southwest bound
NOV .......... November T
NW........... Northwest TAR .......... Terminal area surveillance radar
NWB ......... Northwest bound TAX .......... Taxing or taxiing

(0] T™DZ .......... Touchdown Zone
OBSC......... Obscure or obscured or obscuring TEMPO ....... Temporary or temporarily
OBST ......... Obstacle TFC .......... Traffic
OPN .......... Open or opening or opened THR .......... Threshold
OPS .......... Operations THU .......... Thursday

P TKOF ......... Takeoff
PAPI .......... Precision Approach Path Indicator TODA......... Take—off Dlstance.Avallable
PARL .. .. .. ... Parallel TORA ......... Take—off Run Available
PAX .......... Passenger/s TRG .......... Training
PCL .......... Pilot Controlled Lighting TUE .......... Tuesday
PCT ... ... Percent TWR.......... Aerodrome Control Tower
PERM......... Permanent TWY ......... Tax%way
PIE ........... Parachute Jumping Activities L. SERRRRRRRREE Taxilane
PLA .......... Practice Low Approach ] U
PPR .......... Prior Permission Required Us ........... Unserviceable
PRN .......... Pseudo-random Navigation UAS .......... Unmanned Aircraft System
PT............ Procedure Turn UNL.......... Unlimited

R UNREL ....... Unreliable
| Red o v
R........... .. Right (preceded by runway designator VIS ........... Visibility I ]

number to identify a parallel runway) VOR .......... VHF Omni-Directional Radio Range

RAL........... Runway Alignment Indicator VORTAC ...... VOR and TAC_AN (collocated)
RCL .......... Runway Centerline vor.......... VOR Test Facility
RCLL ......... Runway Centerline Light w
REDL ......... Runway Edge Light W .o West or western longitude
RLLS ......... Runway Lead-in Light System WB........... Westbound
RMK ......... Remark WDI .......... Wind Direction Indicator
RTS .......... Return to Service WED ......... Wednesday
RTZL ......... Runway Touchdown Zone Light(s) WL ... Within
RVR .......... Runway Visual Range WID .......... Width or wide
RWY ......... Runway WIP .......... Work in progress
RX ........... Receive/Receiver WNW oo West—northwest

S WS ... Wind shear
S South or southern latitude WSW ......... West—southwest
SA ... Sand
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4. Operational Information System (OIS)

4.1 The FAA’s Air Traffic Control System Command Center (ATCSCC) maintains a website with near real-time
National Airspace System (NAS) status information. NAS operators are encouraged to access the website at
www.fly.faa.gov prior to filing their flight plan.

4.1.1 The website consolidates information from advisories. An advisory is a message that is disseminated
electronically by the ATCSCC that contains information pertinent to the NAS.

4.1.1.1 Advisories are normally issued for the following items:
a) Ground Stops.
b) Ground Delay Programs.
¢) Route Information.
d) Plan of Operations.
e) Facility Outages and Scheduled Facility Outages.
f) Volcanic Ash Activity Bulletins.
g) Special Traffic Management Programs.

4.1.1.2 This list is not all-inclusive. Any time there is information that may be beneficial to a large number of
people, an advisory may be sent. Additionally, there may be times when an advisory is not sent due to workload
or the short length of time of the activity.

4.1.1.3 Route information is available on the website and in specific advisories. Some route information, subject
to the 56—day publishing cycle, is located on the “OIS” under “Products,” Route Management Tool (RMT), and
“What’s New” Playbook. The RMT and Playbook contain routings for use by Air Traffic and NAS operators
when they are coordinated “real-time” and are then published in an ATCSCC advisory.

4.1.1.4 Route advisories are identified by the word “Route” in the header; the associated action is required
(RQD), recommended (RMD), planned (PLN), or for your information (FYI). Operators are expected to file
flight plans consistent with the Route RQD advisories.

4.1.1.5 Electronic System Impact Reports are on the intranet at http://www.atcscc.faa.gov/ois/ under “System
Impact Reports.” This page lists scheduled outages/events/projects that significantly impact the NAS; for
example, runway closures, air shows, and construction projects. Information includes anticipated delays and
traffic management initiatives (TMI) that may be implemented.
