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1-2-3Terms of Reference

1-2-4. REFERENCES

As used in this order, references direct attention to an
additional or supporting source of information such
as FAA, NWS, and other agencies' orders, directives,
notices, CFRs, and Advisory Circulars (ACs).

1-2-5. ANNOTATIONS

Revised, reprinted, or new pages are marked as
follows:

a. The change number and the effective date are
printed on each revised or additional page.

b. A page that does not require a change is
reprinted in its original form.

c. Bold vertical lines in the margin of changed
pages indicate the location of substantive revisions to
the order. Bold vertical lines adjacent to the title of a
chapter, section, or paragraph means that extensive
changes have been made to that chapter, section, or
paragraph.

d. Paragraphs/sections annotated with EN
ROUTE, OCEANIC, or TERMINAL are only to be
applied by the designated type facility. When they are
not so designated, the paragraphs/sections apply to all
types of facilities (en route, oceanic, and terminal).

e. The annotation, USAF for the U.S. Air Force,
USN for the U.S. Navy, and USA for the U.S. Army
denotes that the procedure immediately following the
annotation applies only to the designated service.

REFERENCE-
FAAO 7110.65, Military Procedures, Para 2-1-12.

f. WAKE TURBULENCE APPLICATION in‐
serted within a paragraph means that the remaining
information in the paragraph requires the application
of wake turbulence procedures.

g. The annotation PHRASEOLOGY denotes the
prescribed words and/or phrases to be used in
communications.

NOTE-
Controllers may, after first using the prescribed
phraseology for a specific procedure, rephrase the
message to ensure the content is understood. Good
judgment shall be exercised when using nonstandard
phraseology.

h. The annotation EXAMPLE provides a sample of
the way the prescribed phraseology associated with
the preceding paragraph(s) will be used. If the
preceding paragraph(s) does (do) not include specific
prescribed phraseology, the EXAMPLE merely
denotes suggested words and/or phrases that may be
used in communications.

NOTE-
The use of the exact text contained in an example not
preceded with specific prescribed phraseology is not
mandatory. However, the words and/or phrases are
expected, to the extent practical, to approximate those used
in the example.

1-2-6. ABBREVIATIONS

As used in this manual, the following abbreviations
have the meanings indicated.  (See TBL 1-2-1.)

TBL 1-2-1

FAA Order 7110.65 Abbreviations

Abbreviation Meaning

AAR . . . . . . . Airport acceptance rate

AC . . . . . . . . Advisory Circular

ACC . . . . . . . Area Control Center

ACD . . . . . . . ARTS Color Display

ACE-IDS . . . ASOS Controller Equipment- Information
Display System

ACL . . . . . . . Aircraft list

ACLS . . . . . . Automatic Carrier Landing System

ADC . . . . . . . Aerospace Defense Command

ADIZ . . . . . . Air Defense Identification Zone (to be
pronounced “AY DIZ”)

ADS . . . . . . . Automatic Dependent Surveillance

ADS-B . . . . . Automatic Dependent Surveillance
Broadcast

ADS-C . . . . . Automatic Dependent Surveillance
Contract

AFP . . . . . . . Airspace Flow Program

AFSS . . . . . . Automated Flight Service Station

AIDC . . . . . . ATS Interfacility Data Communications

AIM . . . . . . . Aeronautical Information Manual

AIRMET . . . Airmen's meteorological information

ALERFA . . . Alert phase code (Alerting Service)

ALNOT . . . . Alert notice

ALS . . . . . . . Approach Light System

ALTRV . . . . . Altitude reservation

AMASS . . . . Airport Movement Area Safety System
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Abbreviation Meaning

AMB . . . . . . Ambiguity-A disparity greater than 2 miles
exists between the position declared for a
target by ATTS and another facility's
computer declared position during
interfacility handoff

AMVER . . . . Automated Mutual Assistance Vessel
Rescue System

ANG . . . . . . . Air National Guard

APR . . . . . . . ATC preferred route

APREQ . . . . Approval Request

ARINC . . . . . Aeronautical Radio Incorporated

ARIP . . . . . . Air refueling initial point

ARSR . . . . . . Air route surveillance radar

ARTCC . . . . . Air Route Traffic Control Center

ARTS . . . . . . Automated Radar Terminal System

ASD . . . . . . . Aircraft Situation Display

ASDE . . . . . . Airport surface detection equipment

ASDE-X . . . Airport Surface Detection Equipment
System - Model X

ASF . . . . . . . Airport Stream Filters

ASOS . . . . . . Automated Surface Observing System

ASR . . . . . . . Airport surveillance radar

ATC . . . . . . . Air traffic control

ATCAA . . . . ATC assigned airspace

ATCSCC . . . . David J. Hurley Air Traffic Control System
Command Center

ATD . . . . . . . Along-Track Distance

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

ATO . . . . . . . Air Traffic Organization

ATO COO . . Air Traffic Organization Chief Operating
Officer

ATS . . . . . . . Air Traffic Service

AWOS . . . . . Automated Weather Observing System

BASE . . . . . . Cloud base

CA . . . . . . . . Conflict Alert

CARCAH . . . Chief, Aerial Reconnaissance
Coordination, All Hurricanes

CARF . . . . . . Central Altitude Reservation Function

CARTS . . . . . Common ARTS

CAT . . . . . . . Clear air turbulence

CDT . . . . . . . Controlled departure time

CENRAP . . . Center Radar ARTS Presentation

CEP . . . . . . . Central East Pacific

CERAP . . . . . Combined Center/RAPCON

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

CNS . . . . . . . Continuous

Abbreviation Meaning

CPDLC . . . . . Controller Pilot Data Link
Communications

CPME . . . . . . Calibration Performance Monitor
Equipment

CTA . . . . . . . Control Area

CTRD . . . . . . Certified Tower Radar Display

CVFP . . . . . . Charted Visual Flight Procedure

CWA . . . . . . . Center Weather Advisory

DARC . . . . . Direct Access Radar Channel

DETRESFA . Distress Phase code (Alerting Service)

DF . . . . . . . . Direction finder

DH . . . . . . . . Decision height

DL . . . . . . . . Departure List

DME . . . . . . . Distance measuring equipment compatible
with TACAN

DOE . . . . . . . Department of Energy

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

DR . . . . . . . . Dead reckoning

DRT . . . . . . . Diversion recovery tool

DSR . . . . . . . Display System Replacement

DTAS . . . . . . Digital Terminal Automation Systems

DTM . . . . . . . Digital Terrain Map

DVFR . . . . . . Defense Visual Flight Rules

DVRSN . . . . Diversion

EA . . . . . . . . Electronic Attack

EAS . . . . . . . En Route Automation System

EDCT . . . . . . Expect Departure Clearance Time

EFC . . . . . . . Expect further clearance

ELP . . . . . . . Emergency Landing Pattern

ELT . . . . . . . . Emergency locator transmitter

EOS . . . . . . . End Service

EOVM . . . . . Emergency obstruction video map

ERIDS . . . . . En Route Information Display System

ETA . . . . . . . Estimated time of arrival

ETMS . . . . . . Enhanced Traffic Management System

FAA . . . . . . . Federal Aviation Administration

FAAO . . . . . . FAA Order

FANS . . . . . . Future Air Navigation System

FDIO . . . . . . Flight Data Input/Output

FDP . . . . . . . Flight data processing

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

FL . . . . . . . . . Flight level

FLIP . . . . . . . Flight Information Publication

FLY . . . . . . . Fly or flying
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Chapter 2. General Control

Section 1. General

2-1-1. ATC SERVICE

The primary purpose of the ATC system is to prevent
a collision between aircraft operating in the system
and to organize and expedite the flow of traffic, and
to provide support for National Security and
Homeland Defense. In addition to its primary
function, the ATC system has the capability to
provide (with certain limitations) additional services.
The ability to provide additional services is limited by
many factors, such as the volume of traffic, frequency
congestion, quality of radar, controller workload,
higher priority duties, and the pure physical inability
to scan and detect those situations that fall in this
category. It is recognized that these services cannot be
provided in cases in which the provision of services
is precluded by the above factors. Consistent with the
aforementioned conditions, controllers shall provide
additional service procedures to the extent permitted
by higher priority duties and other circumstances.
The provision of additional services is not optional on
the part of the controller, but rather is required when
the work situation permits. Provide air traffic control
service in accordance with the procedures and
minima in this order except when:

a. A deviation is necessary to conform with ICAO
Documents, National Rules of the Air, or special
agreements where the U.S. provides air traffic control
service in airspace outside the U.S. and its
possessions or:

NOTE-
Pilots are required to abide by CFRs or other applicable
regulations regardless of the application of any procedure
or minima in this order.

b. Other procedures/minima are prescribed in a
letter of agreement, FAA directive, or a military
document, or:

NOTE-
These procedures may include altitude reservations, air
refueling, fighter interceptor operations, law enforcement,
etc.

REFERENCE-
FAAO 7110.65, Procedural Letters of Agreement, Para 1-1-9.

c. A deviation is necessary to assist an aircraft
when an emergency has been declared.

REFERENCE-
FAAO 7110.65, Safety Alert, Para 2-1-6.
FAAO 7110.65, Emergencies, Chapter 10 
FAAO 7110.65, Merging Target Procedures, Para 5-1-8.

2-1-2. DUTY PRIORITY

a. Give first priority to separating aircraft and
issuing safety alerts as required in this order. Good
judgment shall be used in prioritizing all other
provisions of this order based on the requirements of
the situation at hand.
REFERENCE-
FAAO 7110.65, Safety Alert, Para 2-1-6.

NOTE-
Because there are many variables involved, it is virtually
impossible to develop a standard list of duty priorities that
would apply uniformly to every conceivable situation.
Each set of circumstances must be evaluated on its own
merit, and when more than one action is required,
controllers shall exercise their best judgment based on the
facts and circumstances known to them. That action which
is most critical from a safety standpoint is performed first.

b. Provide support to national security and
homeland defense activities to include, but not be
limited to, reporting of suspicious and/or unusual
aircraft/pilot activities.
REFERENCE-
FAAO JO 7610.4, Special Operations.

c. Provide additional services to the extent
possible, contingent only upon higher priority duties
and other factors including limitations of radar,
volume of traffic, frequency congestion, and
workload.

2-1-3. PROCEDURAL PREFERENCE

a. Use automation procedures in preference to no‐
nautomation procedures when workload, communic‐
ations, and equipment capabilities permit.

b. Use radar separation in preference to nonradar
separation when it will be to an operational advantage
and workload, communications, and equipment
permit.

8/30/07 7110.65R CHG 3
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c. Use nonradar separation in preference to radar
separation when the situation dictates that an
operational advantage will be gained.

NOTE-
One situation may be where vertical separation would
preclude excessive vectoring.

2-1-4. OPERATIONAL PRIORITY

Provide air traffic control service to aircraft on a “first
come, first served” basis as circumstances permit,
except the following:

NOTE-
It is solely the pilot's prerogative to cancel an IFR flight
plan. However, a pilot's retention of an IFR flight plan does
not afford priority over VFR aircraft. For example, this
does not preclude the requirement for the pilot of an
arriving IFR aircraft to adjust his/her flight path, as
necessary, to enter a traffic pattern in sequence with
arriving VFR aircraft.

a. An aircraft in distress has the right of way over
all other air traffic.

REFERENCE-
14 CFR Section 91.113(c).

b. Provide priority to civilian air ambulance
flights “LIFEGUARD.” Air carrier/taxi usage of the
“LIFEGUARD” call sign, indicates that operational
priority is requested. When verbally requested,
provide priority to military air evacuation flights
(AIR EVAC, MED EVAC) and scheduled air
carrier/air taxi flights. Assist the pilots of air
ambulance/evacuation aircraft to avoid areas of
significant weather and turbulent conditions. When
requested by a pilot, provide notifications to expedite
ground handling of patients, vital organs, or urgently
needed medical materials.

NOTE-
It is recognized that heavy traffic flow may affect the
controller's ability to provide priority handling. However,
without compromising safety, good judgment shall be used
in each situation to facilitate the most expeditious
movement of a lifeguard aircraft.

c. Provide maximum assistance to SAR aircraft
performing a SAR mission.

REFERENCE-
FAAO 7110.65, Providing Assistance, Para 10-1-3.

d. Expedite the movement of presidential aircraft
and entourage and any rescue support aircraft as well
as related control messages when traffic conditions
and communications facilities permit.

NOTE-
As used herein the terms presidential aircraft and
entourage include aircraft and entourage of the President,
Vice President, or other public figures when designated by
the White House.
REFERENCE-
FAAO 7110.65, Aircraft Identification, Para 2-4-20.
FAAO 7110.65, Departure Clearances, Para 4-3-2.
FAAO 7210.3, Advance Coordination, Para 5-1-1.

e. Provide special handling, as required to
expedite Flight Check aircraft.

NOTE-
It is recognized that unexpected wind conditions, weather,
or heavy traffic flows may affect controller's ability to
provide priority or special handling at the specific time
requested.
REFERENCE-
FAAO 7110.65, Flight Check Aircraft, Para 9-1-3.

f. Expedite movement of NIGHT WATCH aircraft
when NAOC (pronounced NA-YOCK) is indicated
in the remarks section of the flight plan or in
air/ground communications.

NOTE-
The term “NAOC” will not be a part of the call sign but may
be used when the aircraft is airborne to indicate a request
for special handling.
REFERENCE-
FAAO 7610.4, Applications, Para 12-1-1.

g. Provide expeditious handling for any civil or
military aircraft using the code name “FLYNET.”
REFERENCE-
FAAO 7110.65, FLYNET, Para 9-2-6.
FAAO 7610.4, “FLYNET” Flights, Nuclear Emergency Teams, 
Para 12-4-1.

h. Provide expeditious handling of aircraft using
the code name “Garden Plot” only when CARF
notifies you that such priority is authorized. Refer any
questions regarding flight procedures to CARF for
resolution.

NOTE-
Garden Plot flights require priority movement and are
coordinated by the military with CARF. State authority will
contact the Regional Administrator to arrange for priority
of National Guard troop movements within a particular
state.

i. Provide special handling for USAF aircraft
engaged in aerial sampling missions using the code
name “SAMP.”
REFERENCE-
FAAO 7110.65, SAMP, Para 9-2-16.
FAAO 7210.3, Atmosphere Sampling For Nuclear Contamination, 
Para 5-3-4.
FAAO 7610.4, Atmospheric Sampling For Nuclear Contamination, 
Para 12-4-3.
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j. Provide maximum assistance to expedite the
movement of interceptor aircraft on active air defense
missions until the unknown aircraft is identified.

k. Expedite movement of Special Air Mission
aircraft when SCOOT is indicated in the remarks
section of the flight plan or in air/ground
communications.

NOTE-
The term “SCOOT” will not be part of the call sign but may
be used when the aircraft is airborne to indicate a request
for special handling.

REFERENCE-
FAAO 7110.65, Law Enforcement Operations by Civil and Military
Organizations, Para 9-2-11.
FAAO 7610.4, Applications, Para 12-7-1.

l. When requested, provide priority handling to
TEAL and NOAA mission aircraft.

NOTE-
Priority handling may be requested by the pilot, or via
telephone from CARCAH or the 53rd Weather Reconnais‐
sance Squadron (53WRS) operations center personnel, or
in the remarks section of the flight plan.

REFERENCE-
FAAO 7110.65, Weather Reconnaissance Flights, Para 9-2-18.

m. IFR aircraft shall have priority over SVFR
aircraft.

REFERENCE-
FAAO 7110.65, Chapter 7, Section 5, Special VFR (SVFR).

n. Providing priority and special handling to
expedite the movement of OPEN SKIES observation
and demonstration flights.

NOTE-
An OPEN SKIES aircraft has priority over all “regular”
air traffic. “Regular” is defined as all aircraft traffic other
than:

1. Emergencies.
2. Aircraft directly involved in presidential movement.
3. Forces or activities in actual combat.
4. Lifeguard, MED EVAC, AIR EVAC and active SAR

missions.

REFERENCE-
FAAO 7110.65 OPEN SKIES Treaty Aircraft, Para 9-2-21.
FAAO 7210.3, OPEN SKIES Treaty Aircraft, Para 5-3-7.
Treaty on OPEN SKIES, Treaty Document, 102-37.

o. Aircraft operating under the North American
Route Program (NRP) and in airspace identified in
the High Altitude Redesign (HAR) program, are not
subject to route limiting restrictions (e.g., published
preferred IFR routes, letter of agreement require‐
ments, standard operating procedures).

REFERENCE-
FAAO 7110.65, En Route Data Entries, Para 2-3-2. 
FAAO 7110.65, North American Route Program (NRP) Information,
Para�2-2-15.
FAAO 7110.65, Route or Altitude Amendments, Para 4-2-5.
FAAO 7210.3, Chapter 17, Section 14, North American Route Program.

p. If able, provide priority handling to diverted
flights. Priority handling may be requested via use of
“DVRSN” in the remarks section of the flight plan or
by the flight being placed on the Diversion Recovery
Tool (DRT).

REFERENCE-
FAAO 7210.3, Diversion Recovery, Para 17-4-5.

2-1-5. EXPEDITIOUS COMPLIANCE

a. Use the word “immediately” only when
expeditious compliance is required to avoid an
imminent situation.

b. Use the word “expedite” only when prompt
compliance is required to avoid the development of
an imminent situation. If an “expedite” climb or
descent clearance is issued by ATC, and subsequently
the altitude to maintain is changed or restated without
an expedite instruction, the expedite instruction is
canceled.

c. In either case, if time permits, include the reason
for this action.

2-1-6. SAFETY ALERT

Issue a safety alert to an aircraft if you are aware the
aircraft is in a position/altitude which, in your
judgment, places it in unsafe proximity to terrain,
obstructions, or other aircraft. Once the pilot informs
you action is being taken to resolve the situation, you
may discontinue the issuance of further alerts. Do not
assume that because someone else has responsibility
for the aircraft that the unsafe situation has been
observed and the safety alert issued; inform the
appropriate controller.

NOTE-
1. The issuance of a safety alert is a first priority (see
para�2-1-2, Duty Priority) once the controller observes
and recognizes a situation of unsafe aircraft proximity to
terrain, obstacles, or other aircraft. Conditions, such as
workload, traffic volume, the quality/limitations of the
radar system, and the available lead time to react are
factors in determining whether it is reasonable for the
controller to observe and recognize such situations. While
a controller cannot see immediately the development of
every situation where a safety alert must be issued, the
controller must remain vigilant for such situations and

8/30/07 7110.65R CHG 3
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2-1-9. REPORTING ESSENTIAL FLIGHT
INFORMATION

Report as soon as possible to the appropriate
AFSS/FSS, airport manager's office, ARTCC,
approach control facility, operations office, or
military operations office any information concern‐
ing components of the NAS or any flight conditions
which may have an adverse effect on air safety.

NOTE-
AFSSs/FSSs are responsible for classifying and
disseminating Notices to Airmen.

REFERENCE-
FAAO 7110.65, Timely Information, Para 3-3-3.
FAAO 7110.65, Service Limitations, Para 5-1-6.
FAAO 7210.3, Periodic Maintenance, Para 3-1-2.
USN, See OPNAVINST 3721.30.

2-1-10. NAVAID MALFUNCTIONS

a. When an aircraft reports a ground-based
NAVAID malfunction, take the following actions:

1. Request a report from a second aircraft.

2. If the second aircraft reports normal
operations, continue use and inform the first aircraft.
Record the incident on FAA Form 7230-4 or
appropriate military form.

3. If the second aircraft confirms the malfunc‐
tion or in the absence of a second aircraft report,
activate the standby equipment or request the monitor
facility to activate.

4. If normal operation is reported after the
standby equipment is activated, continue use, record
the incident on FAA Form 7230-4 or appropriate
military form, and notify technical operations
personnel (the Systems Engineer of the ARTCC
when an en route aid is involved).

5. If continued malfunction is reported after the
standby equipment is activated or the standby
equipment cannot be activated, inform technical
operations personnel and request advice on whether
or not the aid should be shut down. In the absence of
a second aircraft report, advise the technical
operations personnel of the time of the initial aircraft
report and the estimated time a second aircraft report
could be obtained.

b. When an aircraft reports a GPS anomaly,
request the following information and/or take the
following actions:

1. Record the following minimum information:

(a) Aircraft call sign and type.

(b) Location.

(c) Altitude.

(d) Date/time of occurrence.

2. Record the incident on FAA Form 7230-4 or
appropriate military form.

3. Broadcast the anomaly report to other aircraft
as necessary.

PHRASEOLOGY-
ATTENTION ALL AIRCRAFT, GPS REPORTED
UNRELIABLE IN VICINITY/AREA (position).

EXAMPLE-
“Attention all aircraft, GPS reported unreliable in the area
30 miles south of Waco VOR.”

c. When an aircraft reports a Wide Area
Augmentation System (WAAS) anomaly, request the
following information and/or take the following
actions:

1. Determine if the pilot has lost all WAAS
service.

PHRASEOLOGY-
ARE YOU RECEIVING ANY WAAS SERVICE?

2. If the pilot reports receipt of any WAAS
service, acknowledge the report and continue normal
operations.

3. If the pilot reports loss of all WAAS service,
report as a GPS anomaly using procedures in
subpara�2-1-10b.

2-1-11. USE OF MARSA

a. MARSA may only be applied to military
operations specified in a letter of agreement or other
appropriate FAA or military document.

NOTE-
Application of MARSA is a military command prerogative.
It will not be invoked indiscriminately by individual units
or pilots. It will be used only for IFR operations requiring
its use. Commands authorizing MARSA will ensure that its
implementation and terms of use are documented and
coordinated with the control agency having jurisdiction
over the area in which the operations are conducted. Terms
of use will assign responsibility and provide for separation
among participating aircraft.

b. ATC facilities do not invoke or deny MARSA.
Their sole responsibility concerning the use of
MARSA is to provide separation between military
aircraft engaged in MARSA operations and other
nonparticipating IFR aircraft.
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c. DOD shall ensure that military pilots requesting
special‐use airspace/ATCAAs have coordinated with
the scheduling agency, have obtained approval for
entry, and are familiar with the appropriate MARSA
procedures. ATC is not responsible for determining
which military aircraft are authorized to enter
special‐use airspace/ATCAAs.

REFERENCE-
FAAO 7110.65, Military Aerial Refueling, Para 9-2-12.

2-1-12. MILITARY PROCEDURES

Military procedures in the form of additions,
modifications, and exceptions to the basic FAA
procedure are prescribed herein when a common
procedure has not been attained or to fulfill a specific
requirement. They shall be applied by:

a. ATC facilities operated by that military service.

EXAMPLE-
1. An Air Force facility providing service for an Air Force
base would apply USAF procedures to all traffic regardless
of class.

2. A Navy facility providing service for a Naval Air Station
would apply USN procedures to all traffic regardless of
class.

b. ATC facilities, regardless of their parent
organization (FAA, USAF, USN, USA), supporting
a designated military airport exclusively. This
designation determines which military procedures
are to be applied.

EXAMPLE-
1. An FAA facility supports a USAF base exclusively;
USAF procedures are applied to all traffic at that base.

2. An FAA facility provides approach control service for a
Naval Air Station as well as supporting a civil airport;
basic FAA procedures are applied at both locations by the
FAA facility.

3. A USAF facility supports a USAF base and provides
approach control service to a satellite civilian airport;
USAF procedures are applied at both locations by the
USAF facility.

REFERENCE-
FAAO 7110.65, Annotations, Para 1-2-5.

c. Other ATC facilities when specified in a letter of
agreement.

EXAMPLE-
A USAF unit is using a civil airport supported by an FAA
facility- USAF procedures will be applied as specified in
a letter of agreement between the unit and the FAA facility
to the aircraft of the USAF unit. Basic FAA procedures will
be applied to all other aircraft.

2-1-13. FORMATION FLIGHTS

a. Control formation flights as a single aircraft.
When individual control is requested, issue advisory
information which will assist the pilots in attaining
separation. When pilot reports indicate separation has
been established, issue control instructions as
required.

NOTE-
1. Separation responsibility between aircraft within the
formation during transition to individual control rests with
the pilots concerned until standard separation has been
attained.

2. Formation join‐up and breakaway will be conducted in
VFR weather conditions unless prior authorization has
been obtained from ATC or individual control has been
approved.

REFERENCE-
FAAO 7110.65, Additional Separation for Formation Flights,
Para�5-5-8.
P/CG Term- Formation Flight.

b. Military and civil formation flights in RVSM
airspace.

1. Utilize RVSM separation standards for a
formation flight, which consists of all RVSM
approved aircraft.

2. Utilize non-RVSM separation standards for
a formation flight above FL 290, which does not
consist of all RVSM approved aircraft.

3. If aircraft are requesting to form a formation
flight to FL 290 or above, the controller who issues
the clearance creating the formation flight is
responsible for ensuring that the proper equipment
suffix is entered for the lead aircraft.

4. If the flight departs as a formation, and is
requesting FL 290 or above, the first center sector
shall ensure that the proper equipment suffix is
entered.

5. If the formation flight is below FL 290 and
later requests FL 290 or above, the controller
receiving the RVSM altitude request shall ensure the
proper equipment suffix is entered.
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6. Upon break-up of the formation flight, the
controller initiating the break-up shall ensure that all
aircraft or flights are assigned their proper equipment
suffix.

2-1-14. COORDINATE USE OF AIRSPACE

a. Ensure that the necessary coordination has been
accomplished before you allow an aircraft under your
control to enter another controller's area of
jurisdiction.

b. Before you issue control instructions directly or
relay through another source to an aircraft which is
within another controller's area of jurisdiction that
will change that aircraft's heading, route, speed, or
altitude, ensure that coordination has been accom‐
plished with each of the controllers listed below
whose area of jurisdiction is affected by those
instructions unless otherwise specified by a letter of
agreement or a facility directive:

1. The controller within whose area of jurisdic‐
tion the control instructions will be issued.

2. The controller receiving the transfer of
control.

3. Any intervening controller(s) through whose
area of jurisdiction the aircraft will pass.

c. If you issue control instructions to an aircraft
through a source other than another controller
(e.g.,�ARINC, AFSS/FSS, another pilot) ensure that
the necessary coordination has been accomplished
with any controllers listed in subparas b1, 2, and 3,
whose area of jurisdiction is affected by those
instructions unless otherwise specified by a letter of
agreement or a facility directive.

REFERENCE-
FAAO 7110.65, Control Transfer, Para 2-1-15.
FAAO 7110.65, Adjacent Airspace, Para 5-5-10.
FAAO 7110.65, Transferring Controller Handoff, Para 5-4-5.
FAAO 7110.65, Receiving Controller Handoff, Para 5-4-6.

2-1-15. CONTROL TRANSFER

a. Transfer control of an aircraft in accordance
with the following conditions:

1. At a prescribed or coordinated location, time,
fix, or altitude; or,

2. At the time a radar handoff and frequency
change to the receiving controller have been
completed and when authorized by a facility directive

or letter of agreement which specifies the type and
extent of control that is transferred.

REFERENCE-
FAAO 7110.65, Coordinate Use of Airspace, Para 2-1-14.
FAAO 7110.65, Transferring Controller Handoff, Para 5-4-5.
FAAO 7110.65, Receiving Controller Handoff, Para 5-4-6.

b. Transfer control of an aircraft only after
eliminating any potential conflict with other aircraft
for which you have separation responsibility.

c. Assume control of an aircraft only after it is in
your area of jurisdiction unless specifically coordin‐
ated or as specified by letter of agreement or a facility
directive.

2-1-16. SURFACE AREAS

a. Coordinate with the appropriate nonapproach
control tower on an individual aircraft basis before
issuing a clearance which would require flight within
a surface area for which the tower has responsibility
unless otherwise specified in a letter of agreement.

REFERENCE-
FAAO 7210.3, Letters of Agreement, Para 4-3-1.
14 CFR Section 91.127, Operating on or in the Vicinity of an Airport in
Class�E Airspace.
P/CG Term- Surface Area.

b. Coordinate with the appropriate control tower
for transit authorization when you are providing radar
traffic advisory service to an aircraft that will enter
another facility's airspace.

NOTE-
The pilot is not expected to obtain his/her own
authorization through each area when in contact with a
radar facility.

c. Transfer communications to the appropriate
facility, if required, prior to operation within a surface
area for which the tower has responsibility.

REFERENCE-
FAAO 7110.65, Radio Communications Transfer, Para 2-1-17.
FAAO 7110.65, Surface Area Restrictions, Para 3-1-11.
FAAO 7110.65, Application, Para 7-6-1.
14 CFR Section 91.129, Operations in Class D Airspace.

2-1-17. RADIO COMMUNICATIONS TRANSFER

a. Transfer radio communications before an
aircraft enters the receiving controller's area of
jurisdiction unless otherwise coordinated or specified
by a letter of agreement or a facility directive.

b. Transfer radio communications by specifying
the following:
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2-1-18. OPERATIONAL REQUESTS

Respond to a request from another controller, a pilot
or vehicle operator by one of the following verbal
means:

a. Restate the request in complete or abbreviated
terms followed by the word “APPROVED.” The
phraseology “APPROVED AS REQUESTED” may
be substituted in lieu of a lengthy readback.

PHRASEOLOGY-
(Requested operation) APPROVED.

or

APPROVED AS REQUESTED.

b. State restrictions followed by the word
“APPROVED.”

PHRASEOLOGY-
(Restriction and/or additional instructions, requested
operation) APPROVED.

c. State the word “UNABLE” and, time permit‐
ting, a reason.

PHRASEOLOGY-
UNABLE (requested operation).

and when necessary,

(reason and/or additional instructions.)

d. State the words “STAND BY.”

NOTE-
“STAND BY” is not an approval or denial. The controller
acknowledges the request and will respond at a later time.

REFERENCE-
FAAO 7110.65, Traffic Advisories, Para 2-1-21.
FAAO 7110.65, Route or Altitude Amendments, Para 4-2-5.
FAAO 7110.65, Methods, Para 7-9-3.

2-1-19. WAKE TURBULENCE

a. Apply wake turbulence procedures to aircraft
operating behind heavy jets/B757s and, where
indicated, to small aircraft behind large aircraft.

NOTE-
Para 5-5-4, Minima, specifies increased radar separation
for small type aircraft landing behind large, heavy, or
B757�aircraft because of the possible effects of wake
turbulence.

b. The separation minima shall continue to
touchdown for all IFR aircraft not making a visual
approach or maintaining visual separation.

REFERENCE-
FAAO 7110.65, Approach Separation Responsibility, Para 5-9-5.

2-1-20. WAKE TURBULENCE CAUTIONARY
ADVISORIES

a. Issue wake turbulence cautionary advisories
and the position, altitude if known, and direction of
flight of the heavy jet or B757 to:

REFERENCE-
AC 90-23, Aircraft Wake Turbulence, Pilot Responsibility, Para 12.

1. TERMINAL. VFR aircraft not being radar
vectored but are behind heavy jets or B757s.

2. IFR aircraft that accept a visual approach or
visual separation.

REFERENCE-
FAAO 7110.65, Visual Approach, Para 7-4-1.

3. TERMINAL. VFR arriving aircraft that have
previously been radar vectored and the vectoring has
been discontinued.

b. Issue cautionary information to any aircraft if in
your opinion, wake turbulence may have an adverse
effect on it. When traffic is known to be a heavy
aircraft, include the word heavy in the description.

NOTE-
Wake turbulence may be encountered by aircraft in flight
as well as when operating on the airport movement area.
Because wake turbulence is unpredictable, the controller
is not responsible for anticipating its existence or effect.
Although not mandatory during ground operations,
controllers may use the words jet blast, propwash, or
rotorwash, in lieu of wake turbulence, when issuing a
caution advisory.

REFERENCE-
AC 90-23, Aircraft Wake Turbulence.
P/CG Term- Aircraft Classes.
P/CG Term- Wake Turbulence.

PHRASEOLOGY-
CAUTION WAKE TURBULENCE (traffic information).

REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.
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2-1-21. TRAFFIC ADVISORIES

Unless an aircraft is operating within Class A airspace
or omission is requested by the pilot, issue traffic
advisories to all aircraft (IFR or VFR) on your
frequency when, in your judgment, their proximity
may diminish to less than the applicable separation
minima. Where no separation minima applies, such
as for VFR aircraft outside of Class B/Class C
airspace, or a TRSA, issue traffic advisories to those
aircraft on your frequency when in your judgment
their proximity warrants it. Provide this service as
follows:

a. To radar identified aircraft:

1. Azimuth from aircraft in terms of the 12-hour
clock, or

2. When rapidly maneuvering aircraft prevent
accurate issuance of traffic as in 1 above, specify the
direction from an aircraft's position in terms of the
eight cardinal compass points (N, NE, E, SE, S, SW,
W, and NW). This method shall be terminated at the
pilot's request.

3. Distance from aircraft in miles.

4. Direction in which traffic is proceeding
and/or relative movement of traffic.

NOTE-
Relative movement includes closing, converging, parallel
same direction, opposite direction, diverging, overtaking,
crossing left to right, crossing right to left.

5. If known, type of aircraft and altitude.

REFERENCE-
FAAO 7110.65, Description of Aircraft Types, Para 2-4-21.

PHRASEOLOGY-
TRAFFIC, (number) O'CLOCK,

 or when appropriate,

(direction) (number) MILES, (direction)-BOUND and/or
(relative movement),

 and if known,

(type of aircraft and altitude).

 or 

When appropriate,

(type of aircraft and relative position), (number of feet)
FEET ABOVE/BELOW YOU.

If altitude is unknown,

ALTITUDE UNKNOWN.

EXAMPLE-
“Traffic, eleven o'clock, one zero miles, southbound,
converging, Boeing Seven Twenty Seven, one seven
thousand.”
“Traffic, twelve o'clock, one five miles, opposite direction,
altitude unknown.”
“Traffic, ten o'clock, one two miles, southeast bound,
one�thousand feet below you.”

6. When requested by the pilot, issue radar
vectors to assist in avoiding the traffic, provided the
aircraft to be vectored is within your area of
jurisdiction or coordination has been effected with
the sector/facility in whose area the aircraft is
operating.

7. If unable to provide vector service, inform the
pilot.

REFERENCE-
FAAO 7110.65, Operational Requests, Para 2-1-18.

8. Inform the pilot of the following when traffic
you have issued is not reported in sight:

(a) The traffic is no factor.

(b) The traffic is no longer depicted on radar.

PHRASEOLOGY-
TRAFFIC NO FACTOR/NO LONGER OBSERVED,

 or

(number) O'CLOCK TRAFFIC NO FACTOR/NO 
LONGER OBSERVED,

 or

(direction) TRAFFIC NO FACTOR/NO LONGER 
OBSERVED.

b. To aircraft that are not radar identified:

1. Distance and direction from fix.

2. Direction in which traffic is proceeding.

3. If known, type of aircraft and altitude.

4. ETA over the fix the aircraft is approaching,
if appropriate.
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Section 2. Flight Plans and Control Information

2-2-1. RECORDING INFORMATION

a. Record flight plan information required by the
type of flight plan and existing circumstances. Use
authorized abbreviations when possible.

NOTE-
Generally, all military overseas flights are required to
clear through a specified military base operations office
(BASOPS). Pilots normally will not file flight plans directly
with an FAA facility unless a BASOPS is not available.
BASOPS will, in turn, forward the IFR flight notification
message to the appropriate center.

b. EN ROUTE. When flight plans are filed directly
with the center, record all items given by the pilot
either on a flight progress strip/flight data entry or on
a voice recorder. If the latter, enter in box 26 of the
initial flight progress strip the sector or position
number to identify where the information may be
found in the event search and rescue (SAR) activities
become necessary.

REFERENCE-
FAAO 7110.65, En Route Data Entries, Para 2-3-2.

2-2-2. FORWARDING INFORMATION

a. Except during EAS FDP operation, forward the
flight plan information to the appropriate ATC
facility, AFSS/FSS, or BASOPS and record the time
of filing and delivery on the form.

b. EN ROUTE. During EAS FDP operation, the
above manual actions are required in cases where the
data is not forwarded automatically by the computer.

NOTE-
During EAS FDP operation, data is exchanged between
interfaced automated facilities and both the data and time
of transmission are recorded automatically.

c. EN ROUTE. Forward proposed tower en route
flight plans and any related amendments to the
appropriate departure terminal facility.

2-2-3. FORWARDING VFR DATA

TERMINAL

Forward aircraft departure times to AFSSs/FSSs or
military operations offices when they have requested
them. Forward other VFR flight plan data only if
requested by the pilot.

2-2-4. MILITARY DVFR DEPARTURES

TERMINAL

Forward departure times on all military DVFR
departures from joint‐use airports to the military
operations office.

NOTE-
1. Details for handling air carrier, nonscheduled civil, and
military DVFR flight data are contained in FAAO 7610.4,
Special Operations.

2. Military pilots departing DVFR from a joint‐use airport
will include the phrase “DVFR to (destination)” in their
initial call‐up to an FAA operated tower.

2-2-5. IFR TO VFR FLIGHT PLAN CHANGE

Request a pilot to contact the appropriate AFSS/FSS
if the pilot informs you of a desire to change from an
IFR to a VFR flight plan.

2-2-6. IFR FLIGHT PROGRESS DATA

Forward control information from controller to
controller within a facility, then to the receiving
facility as the aircraft progresses along its route.
Where appropriate, use computer equipment in lieu
of manual coordination procedures. Do not use the
remarks section of flight progress strips in lieu of
voice coordination to pass control information.
Ensure that flight plan and control information is
correct and up‐to‐date. When covered by a letter of
agreement/facility directive, the time requirements of
subpara a may be reduced, and the time requirements
of subpara b1 and para 2-2-11, Forwarding
Amended and UTM Data, subpara a may be increased
up to 15 minutes when facilitated by automated
systems or mandatory radar handoffs; or if
operationally necessary because of manual data
processing or nonradar operations, the time require‐
ments of subpara a may be increased.

NOTE-
1. The procedures for preparing flight plan and control
information related to altitude reservations (ALTRVs) are
contained in FAAO 7210.3, Facility Operation and
Administration, para 8-1-2, ALTRV Flight Data
Processing. Development of the methods for assuring the
accuracy and completeness of ALTRV flight plan and
control information is the responsibility of the military
liaison and security officer.
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g. When the barometric pressure is greater than
31.00 inches Hg., issue the altimeter setting and:

1. En Route/Arrivals. Advise pilots to remain
set on altimeter 31.00 until reaching final approach
segment.

2. Departures. Advise pilots to set altimeter
31.00 prior to reaching any mandatory/crossing
altitude or 1,500 feet AGL, whichever is lower.

PHRASEOLOGY-
ALTIMETER, THREE ONE TWO FIVE, SET THREE ONE
ZERO ZERO UNTIL REACHING THE FINAL
APPROACH FIX.

or

ALTIMETER, THREE ONE ONE ZERO, SET THREE
ONE ZERO ZERO PRIOR TO REACHING ONE
THOUSAND THREE HUNDRED.

NOTE-
1. Aircraft with Mode C altitude reporting will be
displayed on the controller's radar scope with a uniform
altitude offset above the assigned altitude. With an actual
altimeter of 31.28 inches Hg, the Mode C equipped aircraft
will show 3,300 feet when assigned 3,000 feet. This will
occur unless local directives authorize entering the
altimeter setting 31.00 into the computer system regardless
of the actual barometric pressure.

2. Flight Standards will implement high barometric
pressure procedures by NOTAM defining the geographic
area affected.

3. Airports unable to accurately measure barometric
pressures above 31.00 inches Hg. will report the
barometric pressure as “missing” or “in excess of
31.00�inches of Hg.” Flight operations to or from those
airports are restricted to VFR weather conditions.

REFERENCE-
AIM, Procedures, Para 7-2-2.
FAAO 7110.65, Landing Information, Para 3-10-1.
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Chapter 3. Airport Traffic Control- Terminal

Section 1. General

3-1-1. PROVIDE SERVICE

Provide airport traffic control service based only
upon observed or known traffic and airport
conditions.

NOTE-
When operating in accordance with CFRs, it is the
responsibility of the pilot to avoid collision with other
aircraft. However, due to the limited space around terminal
locations, traffic information can aid pilots in avoiding
collision between aircraft operating within Class B,
Class�C, or Class D surface areas and the terminal radar
service areas, and transiting aircraft operating in
proximity to terminal locations.

3-1-2. PREVENTIVE CONTROL

Provide preventive control service only to aircraft
operating in accordance with a letter of agreement.
When providing this service, issue advice or
instructions only if a situation develops which
requires corrective action.

NOTE-
Preventive control differs from other airport traffic control
in that repetitious, routine approval of pilot action is
eliminated. Controllers intervene only when they observe
a traffic conflict developing.

3-1-3. USE OF ACTIVE RUNWAYS

The local controller has primary responsibility for
operations conducted on the active runway and must
control the use of those runways. Positive coordina‐
tion and control is required as follows:

NOTE-
Exceptions may be authorized only as provided in
para�1-1-10, Constraints Governing Supplements and
Procedural Deviations, and FAAO 7210.3, Facility
Operation and Administration, Use of Active Runways,
para 10-1-7, where justified by extraordinary
circumstances at specific locations.

REFERENCE-
FAAO 7110.65, Constraints Governing Supplements and Procedural
Deviations, Para 1-1-10.
FAAO 7210.3, Use of Active Runways, Para 10-1-7.

a. Ground control must obtain approval from local
control before authorizing an aircraft or a vehicle to
cross or use any portion of an active runway. The
coordination shall include the point/intersection at
the runway where the operation will occur.

PHRASEOLOGY-
CROSS (runway) AT (point/intersection).

b. When the local controller authorizes another
controller to cross an active runway, the local
controller shall verbally specify the runway to be
crossed and the point/intersection at the runway
where the operation will occur preceded by the word
“cross.”

PHRASEOLOGY-
CROSS (runway) AT (point/intersection).

c. The ground controller shall advise the local
controller when the coordinated runway operation is
complete. This may be accomplished verbally or
through visual aids as specified by a facility directive.

d. USA/USAF/USN NOT APPLICABLE.  Autho-
rization for aircraft/vehicles to taxi/proceed on or
along an active runway, for purposes other than
crossing, shall be provided via direct communica‐
tions on the appropriate local control frequency. This
authorization may be provided on the ground control
frequency after coordination with local control is
completed for those operations specifically described
in a facility directive.

NOTE-
The USA, USAF, and USN establish local operating
procedures in accordance with, respectively, USA, USAF,
and USN directives.

e. The local controller shall coordinate with the
ground controller before using a runway not
previously designated as active.

REFERENCE-
FAAO 7110.65, Coordination Between Local and Ground Controllers, 
Para 3-1-4.
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3-1-4. COORDINATION BETWEEN LOCAL AND
GROUND CONTROLLERS

Local and ground controllers shall exchange
information as necessary for the safe and efficient use
of airport runways and movement areas. This may be
accomplished via verbal means, flight progress strips,
other written information, or automation displays. As
a minimum, provide aircraft identification and
applicable runway/intersection/taxiway information
as follows:

a. Ground control shall notify local control when
a departing aircraft has been taxied to a runway other
than one previously designated as active.

REFERENCE-
FAAO 7110.65, Use of Active Runways, Para 3-1-3.
FAAO 7210.3, Selecting Active Runways, Para 10-1-6.

b. Ground control must notify local control of any
aircraft taxied to an intersection for takeoff. This
notification may be accomplished by verbal means or
by flight progress strips.

REFERENCE-
FAAO 7110.65, Wake Turbulence Separation for Intersection Departures,
Para 3-9-7.

c. When the runways in use for landing/departing
aircraft are not visible from the tower or the aircraft
using them are not visible on radar, advise the
local/ground controller of the aircraft's location
before releasing the aircraft to the other controller.

3-1-5. VEHICLES/EQUIPMENT/PERSONNEL
ON RUNWAYS

a. Ensure that the runway to be used is free of all
known ground vehicles, equipment, and personnel
before a departing aircraft starts takeoff or a landing
aircraft crosses the runway threshold.

b. Vehicles, equipment, and personnel in direct
communications with the control tower may be
authorized to operate up to the edge of an active
runway surface when necessary. Provide advisories
as specified in para 3-1-6, Traffic Information, and
para 3-7-5, Precision Approach Critical Area, as
appropriate.

PHRASEOLOGY-
PROCEED AS REQUESTED; AND IF NECESSARY,
(additional instructions or information).

NOTE-
Establishing hold lines/signs is the responsibility of the
airport manager. Standards for surface measurements,
markings, and signs are contained in the following
Advisory Circulars; AC 150/5300-13, Airport Design;
AC�150/5340-1, Standards for Airport Markings, and
AC�150/5340-18, Standards for Airport Sign Systems. The
operator is responsible to properly position the aircraft,
vehicle, or equipment at the appropriate hold line/sign or
designated point. The requirements in para 3-1-12,
Visually Scanning Runways, remain valid as appropriate.

REFERENCE-
FAAO 7110.65, Runway Proximity, Para 3-7-4.
FAAO 7110.65, Touch‐and‐Go or Stop‐and‐Go or Low Approach,
Para 3-8-2.
FAAO 7110.65, Altitude Restricted Low Approach, Para 3-10-10.
AC 150/5300-13, Airport Design.
AC 150/5340-1G, Standards for Airport Markings.
14 CFR Section 91.129, Operations in Class D Airspace.
AIM, Obstruction Lights, Para 2-2-3.
P/CG Term- Runway in Use/Active Runway/Duty Runway.

3-1-6. TRAFFIC INFORMATION

a. Describe vehicles, equipment, or personnel on
or near the movement area in a manner which will
assist pilots in recognizing them.

EXAMPLE-
“Mower left of runway two seven.”
“Trucks crossing approach end of runway two five.”
“Workman on taxiway Bravo.”
“Aircraft left of runway one eight.”

b. Describe the relative position of traffic in an
easy to understand manner, such as “to your right” or
“ahead of you.”

EXAMPLE-
“Traffic, U.S. Air MD-Eighty on downwind leg to your
left.”
“King Air inbound from outer marker on straight‐in
approach to runway one seven.”

c. When using a CTRD, you may issue traffic
advisories using the standard radar phraseology prescribed
in para�2-1-21, Traffic Advisories.

REFERENCE-
FAAO 7110.65, Altitude Restricted Low Approach, Para 3-10-10.

3-1-7. POSITION DETERMINATION

Determine the position of an aircraft before issuing
taxi instructions or takeoff clearance.

NOTE-
The aircraft's position may be determined visually by the
controller, by pilots, or through the use of the ASDE.
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(c) LLWAS NE++ or LLWAS-RS may detect
a possible wind shear/microburst at the edge of the
system but may be unable to distinguish between a
wind shear and a microburst. A wind shear alert
message will be displayed, followed by an asterisk,
advising of a possible wind shear outside of the
system network.

NOTE-
LLWAS NE++ when associated with TDWR can detect
wind shear/microbursts outside the network if the TDWR
fails.

PHRASEOLOGY-
(Appropriate wind or alert information) POSSIBLE WIND
SHEAR OUTSIDE THE NETWORK.

(d) If unstable conditions produce multiple
alerts, issue an advisory of multiple wind shear/
microburst alerts followed by specific alert or wind
information most appropriate to the aircraft opera‐
tion.

PHRASEOLOGY-
MULTIPLE WIND SHEAR/MICROBURST ALERTS
(specific alert or wind information).

(e) The LLWAS NE++ and LLWAS-RS are
designed to operate with as many as 50�percent of the
total sensors inoperative. When all three remote
sensors designated for a specific runway arrival or
departure wind display line are inoperative then the
LLWAS NE++ and LLWAS-RS for that runway
arrival/departure shall be considered out of service.
When a specific runway arrival or departure wind
display line is inoperative and wind shear/microburst
activity is likely; (e.g.; frontal activity, convective
storms, PIREPs), a statement shall be included on the
ATIS, “WIND SHEAR AND MICROBURST
INFORMATION FOR RUNWAY (runway number)
ARRIVAL/DEPARTURE NOT AVAILABLE.”

NOTE-
The geographic situation display (GSD) is a supervisory
planning tool and is not intended to be a primary tool for
microburst or wind shear.

3-1-9. USE OF TOWER RADAR DISPLAYS

a. Uncertified tower display workstations shall be
used only as an aid to assist controllers in visually
locating aircraft or in determining their spacial
relationship to known geographical points. Radar
services and traffic advisories are not to be provided

using uncertified tower display workstations. Gener‐
al information may be given in an easy to understand
manner, such as “to your right” or “ahead of you.”

EXAMPLE-
“Follow the aircraft ahead of you passing the river at the
stacks.” “King Air passing left to right.”

REFERENCE-
FAAO 7210.3, Functional Use of Certified Tower Radar Displays,
Para�10-5-3.

b. Local controllers may use certified tower radar
displays for the following purposes:

1. To determine an aircraft's identification,
exact location, or spatial relationship to other aircraft.

NOTE-
This authorization does not alter visual separation
procedures. When employing visual separation, the
provisions of para 7-2-1, Visual Separation, apply unless
otherwise authorized by the Vice President of Terminal
Service.

REFERENCE-
FAAO 7110.65, Primary Radar Identification Methods, Para 5-3-2.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.
FAAO 7110.65, Terminal Automation Systems Identification Methods,
Para 5-3-4.

2. To provide aircraft with radar traffic
advisories.

3. To provide a direction or suggested headings
to VFR aircraft as a method for radar identification or
as an advisory aid to navigation.

PHRASEOLOGY-
(Identification), PROCEED (direction)-BOUND, (other
instructions or information as necessary),

 or

(identification), SUGGESTED HEADING (degrees),
(other instructions as necessary).

NOTE-
It is important that the pilot be aware of the fact that the
directions or headings being provided are suggestions or
are advisory in nature. This is to keep the pilot from being
inadvertently misled into assuming that radar vectors (and
other associated radar services) are being provided when,
in fact, they are not.

4. To provide information and instructions to
aircraft operating within the surface area for which
the tower has responsibility.

EXAMPLE-
“TURN BASE LEG NOW.”
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Section 3. Airport Conditions

3-3-1. LANDING AREA CONDITION

If you observe or are informed of any condition which
affects the safe use of a landing area:

NOTE-
1. The airport management/military operations office is
responsible for observing and reporting the condition of
the landing area.

2. It is the responsibility of the agency operating the
airport to provide the tower with current information
regarding airport conditions.

3. A disabled aircraft on a runway, after occupants are
clear, is normally handled by flight standards and airport
management/military operations office personnel in the
same manner as any obstruction; e.g., construction
equipment.

a. Relay the information to the airport manager/
military operations office concerned.

b. Copy verbatim any information received and
record the name of the person submitting it.

c. Confirm information obtained from other than
authorized airport or FAA personnel unless this
function is the responsibility of the military
operations office.

NOTE-
Civil airport managers are required to provide a list of
airport employees who are authorized to issue information
concerning conditions affecting the safe use of the airport.

d. If you are unable to contact the airport
management or operator, issue a NOTAM publiciz‐
ing an unsafe condition and inform the management
or operator as soon as practicable.

EXAMPLE-
“DISABLED AIRCRAFT ON RUNWAY.''

NOTE-
1. Legally, only the airport management/military
operations office can close a runway.

2. Military controllers are not authorized to issue
NOTAMs. It is the responsibility of the military operations
office.

e. Issue to aircraft only factual information, as
reported by the airport management concerning the
condition of the runway surface, describing the
accumulation of precipitation.

EXAMPLE-
“ALL RUNWAYS COVERED BY COMPACTED SNOW
SIX INCHES DEEP.”

REFERENCE-
FAAO 7110.65, Airport Conditions, Para 4-7-12.

3-3-2. CLOSED/UNSAFE RUNWAY
INFORMATION

If an aircraft requests to takeoff, land, or
touch‐and‐go on a closed or unsafe runway, inform
the pilot the runway is closed or unsafe, and

a. If the pilot persists in his/her request, quote
him/her the appropriate parts of the NOTAM
applying to the runway and inform him/her that a
clearance cannot be issued.

b. Then, if the pilot insists and in your opinion the
intended operation would not adversely affect other
traffic, inform him/her that the operation will be at
his/her own risk.

PHRASEOLOGY-
RUNWAY (runway number) CLOSED/UNSAFE.

 If appropriate, (quote NOTAM information),

UNABLE TO ISSUE DEPARTURE/LANDING/TOUCH-
AND-GO CLEARANCE.
DEPARTURE/LANDING/TOUCH-AND-GO WILL BE
AT YOUR OWN RISK.

c. Except as permitted by para 4-8-7, Side‐step
Maneuver, where parallel runways are served by
separate ILS/MLS systems and one of the runways is
closed, the ILS/MLS associated with the closed
runway should not be used for approaches unless not
using the ILS/MLS would have an adverse impact on
the operational efficiency of the airport.

REFERENCE-
FAAO 7110.65, Landing Clearance, Para 3-10-5.
FAAO 7110.65, Airport Conditions, Para 4-7-12.

3-3-3. TIMELY INFORMATION

Issue airport condition information necessary for an
aircraft's safe operation in time for it to be useful to
the pilot. Include the following, as appropriate:

a. Construction work on or immediately adjacent
to the movement area.

b. Rough portions of the movement area.
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Section 8. Spacing and Sequencing

3-8-1. SEQUENCE/SPACING APPLICATION

Establish the sequence of arriving and departing
aircraft by requiring them to adjust flight or ground
operation, as necessary, to achieve proper spacing.

PHRASEOLOGY-
CLEARED FOR TAKEOFF.

CLEARED FOR TAKEOFF OR HOLD SHORT/HOLD IN
POSITION/TAXI OFF THE RUNWAY (traffic).

EXTEND DOWNWIND.

MAKE SHORT APPROACH.

NUMBER (landing sequence number),

FOLLOW (description and location of traffic),

 or if traffic is utilizing another runway,

TRAFFIC (description and location) LANDING RUNWAY
(number of runway being used).

CIRCLE THE AIRPORT.

MAKE LEFT/RIGHT THREE-SIXTY/TWO SEVENTY.

GO AROUND (additional instructions as necessary). 

CLEARED TO LAND.

CLEARED:

  TOUCH-AND-GO,
 or

  STOP-AND-GO,
 or

  LOW APPROACH.

CLEARED FOR THE OPTION,

 or

OPTION APPROVED,

 or

UNABLE OPTION, (alternate instructions).

 
 or

UNABLE (type of option), OTHER OPTIONS 
APPROVED.

NOTE-
1. The “Cleared for the Option” procedure will permit an
instructor pilot/flight examiner/pilot the option to make a
touch‐and‐go, low approach, missed approach, stop‐
and‐go, or full stop landing. This procedure will only be
used at those locations with an operational control tower
and will be subject to ATC approval.

2. For proper helicopter spacing, speed adjustments may
be more practical than course changes.

3. Read back of hold short instructions apply when hold
instructions are issued to a pilot in lieu of a takeoff
clearance.

REFERENCE-
FAAO 7110.65, Taxi and Ground Movement Operations, Para 3-7-2.

3-8-2. TOUCH‐AND‐GO OR STOP‐AND‐GO OR
LOW APPROACH

Consider an aircraft cleared for touch‐and‐go,
stop‐and‐go, or low approach as an arriving aircraft
until it touches down (for touch‐and‐go), or makes a
complete stop (for stop‐and‐go), or crosses the
landing threshold (for low approach), and thereafter
as a departing aircraft.

REFERENCE-
FAAO 7110.65, Vehicles/Equipment/Personnel on Runways, Para 3-1-5.
FAAO 7110.65, Wake Turbulence Separation for Intersection Departures,
Para 3-9-7.

3-8-3. SIMULTANEOUS SAME DIRECTION
OPERATION

Authorize simultaneous, same direction operations
on parallel runways, on parallel landing strips, or on
a runway and a parallel landing strip only when the
following conditions are met:

a. Operations are conducted in VFR conditions
unless visual separation is applied.

b. Two‐way radio communication is maintained
with the aircraft involved and pertinent traffic
information is issued.
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1. Issue the appropriate departure control
frequency and beacon code. The departure control
frequency may be omitted if a SID has been or will be
assigned and the departure control frequency is
published on the SID.

PHRASEOLOGY-
DEPARTURE FREQUENCY (frequency), SQUAWK
(code).

2. Inform all departing IFR military turboprop/
turbojet aircraft (except transport and cargo types) to
change to departure control frequency. If the local
controller has departure frequency override, transmit
urgent instructions on this frequency. If the override
capability does not exist, transmit urgent instructions
on the emergency frequency.

PHRASEOLOGY-
CHANGE TO DEPARTURE.

3. USAF. USAF control towers are authorized
to inform all departing IFR military transport/cargo
type aircraft operating in formation flight to change
to departure control frequency before takeoff.

b. After takeoff.

1. When the aircraft is about 1/2 mile beyond the
runway end, instruct civil aircraft, and military
transport, and cargo types to contact departure
control, provided further communication with you is
not required.

2. Do not request departing military turboprop/
turbojet aircraft (except transport and cargo types) to
make radio frequency or radar beacon changes before
the aircraft reaches 2,500 feet above the surface.

REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

3-9-4. TAXI INTO POSITION AND HOLD (TIPH)

a. The intent of TIPH is to position aircraft for an
imminent departure. Authorize an aircraft to taxi into
position and hold, except as restricted in subpara g,
when takeoff clearance cannot be issued because of
traffic. Issue traffic information to any aircraft so
authorized. Traffic information may be omitted when
the traffic is another aircraft which has landed on or
is taking off the same runway and is clearly visible to
the holding aircraft. Do not use conditional phrases
such as “behind landing traffic” or “after the
departing aircraft.”

b. USN NOT APPLICABLE. First state the runway
number followed by the taxi into position clearance
when more than one runway is active.

PHRASEOLOGY-
RUNWAY (number), POSITION AND HOLD.

 Or, when only one runway is active:

POSITION AND HOLD.

c. Do not issue a clearance to an aircraft requesting
a full-stop, touch-and-go, stop-and-go, option, or
unrestricted low approach on the same runway with
an aircraft that is holding in position, taxiing into
position or has been cleared to taxi into position and
hold until the aircraft in position starts takeoff roll. Do
not clear an aircraft to TIPH if an aircraft has been
cleared to land, touch-and-go, stop-and-go, option
or unrestricted low approach on the same runway.

PHRASEOLOGY-
RUNWAY (number), CONTINUE, TRAFFIC HOLDING
IN POSITION,
 
  or
 
(when only one runway is active): CONTINUE, TRAFFIC
HOLDING IN POSITION.

EXAMPLE-
“American 528, runway two three, continue, traffic
holding in position.”
 
  or
 
(when only one runway is active): “American 528,
continue, traffic holding in position.”

1. Landing clearance need not be withheld if the
safety logic system is operating in full core alert
runway configuration.

2. Facilities without the safety logic system and
facilities with the safety logic system in limited
configuration must withhold landing clearance until
the aircraft in position starts takeoff roll.

REFERENCE-
FAAO 7110.65, Landing Clearance, Para 3-10-5.

d. When an aircraft is authorized to taxi into
position and hold, inform it of the closest traffic
requesting a full-stop, touch-and-go, stop-and-go,
option or unrestricted low approach to the same
runway.

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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EXAMPLE-
“United Five, runway one eight, position and hold. Traffic
a Boeing Seven Thirty Seven, six mile final.”

 Or, when only one runway is active:

“United Five, position and hold. Traffic a Boeing Seven
Thirty Seven, six mile final.”

e. USAF. When an aircraft is authorized to taxi
into takeoff position to hold, inform it of the closest
traffic within 6 miles on final approach to the same
runway. If the approaching aircraft is on a different
frequency, inform it of the aircraft taxiing into
position.

f. Do not authorize an aircraft to taxi into position
and hold when the departure point is not visible from
the tower, unless the aircraft's position can be verified
by ASDE or the runway is used for departures only.

g. An aircraft may be authorized to taxi into
position and hold at an intersection between sunset
and sunrise. The procedure must be approved by the
appropriate Director, Terminal Operations (service
area office) and by the Director, Terminal Safety and
Operations Support, and must be contained in a
facility directive. The following conditions must
apply: 

1. The runway must be used as a departure-only
runway.

2. Only one aircraft at a time is permitted to taxi
into position and hold on the same runway.

3. Document on FAA Form 7230-4, Daily
Record of Facility Operation, the following:  “TIPH
at INT of RWY (number) and TWY (name) IN
EFFECT” when using runway as a departure-only
runway. “TIPH at INT of RWY (number) and TWY
(name) SUSPENDED” when runway is not used as
a departure-only runway.

h. Do not authorize an aircraft to taxi into position
and hold at anytime when the intersection is not
visible from the tower.

i. Do not authorize aircraft to simultaneously taxi
into position and hold on the same runway, between
sunrise and sunset, unless the local assist/local
monitor position is staffed.

j. USN. Do not authorize aircraft to taxi into
takeoff position to hold simultaneously on intersect‐
ing runways.

PHRASEOLOGY-
CONTINUE HOLDING,

 or

TAXI OFF THE RUNWAY.

REFERENCE-
FAAO 7110.65, Altitude Restricted Low Approach, Para 3-10-10.

k. When aircraft are authorized to taxi into
position and hold on runways that intersect, traffic
must be exchanged between that aircraft and the
aircraft that is authorized to position and hold, depart,
or arrive to the intersecting runway(s).

EXAMPLE-
“United Five, runway four, position and hold, traffic
holding runway three-one.”
“Delta One, runway three-one, position and hold, traffic
holding runway four.”
 
 Or, when issuing traffic information to an arrival aircraft
and an aircraft that is holding on runway(s) that
intersect(s):
 
“Delta One, runway four, position and hold, traffic landing
runway three-one.”
“United Five, runway three-one, cleared to land. Traffic
holding in position runway four.”
 
 Or, when issuing traffic information to a departing
aircraft and an aircraft that is holding on runway(s) that
intersect(s):
 
“Delta One, runway three-one, position and hold, traffic
departing runway four.”
“United Five, runway four, cleared for takeoff, traffic
holding runway three-one.”

REFERENCE-
FAAO 7110.65, Intersecting Runway Separation, Para 3-9-8.
FAAO 7110.65, Intersecting Runway Separation, Para  3-10-4.

l. When a local controller delivers or amends an
ATC clearance to an aircraft awaiting departure and
that aircraft is holding short of a runway or is holding
in position on a runway, an additional clearance shall
be issued to prevent the possibility of the aircraft
inadvertently taxiing onto the runway and/or
beginning takeoff roll. In such cases, append one of
the following ATC instructions as appropriate:

1. HOLD SHORT OF RUNWAY, or

8/30/07 7110.65R CHG 3
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2. HOLD IN POSITION.

m. USAF/USN. When issuing additional instruc‐
tions or information to an aircraft holding in takeoff
position, include instructions to continue holding or
taxi off the runway, unless it is cleared for takeoff.

PHRASEOLOGY-
CONTINUE HOLDING,

 or

TAXI OFF THE RUNWAY.

REFERENCE-
FAAO 7110.65, Altitude Restricted Low Approach, Para 3-10-10.

3-9-5. ANTICIPATING SEPARATION

Takeoff clearance needs not be withheld until
prescribed separation exists if there is a reasonable
assurance it will exist when the aircraft starts takeoff
roll.
REFERENCE-
P/CG Term- Clear of the Runway.

3-9-6. SAME RUNWAY SEPARATION

Separate a departing aircraft from a preceding
departing or arriving aircraft using the same runway
by ensuring that it does not begin takeoff roll until:

a. The other aircraft has departed and crossed the
runway end or turned to avert any conflict. (See
FIG 3-9-1.) If you can determine distances by
reference to suitable landmarks, the other aircraft
needs only be airborne if the following minimum
distance exists between aircraft:  (See FIG 3-9-2.)

1. When only Category I aircraft are involved-
3,000 feet.

2. When a Category I aircraft is preceded by a
Category II aircraft- 3,000 feet.

3. When either the succeeding or both are
Category II aircraft- 4,500 feet.

4. When either is a Category III aircraft-
6,000�feet.

5. When the succeeding aircraft is a helicopter,
visual separation may be applied in lieu of using
distance minima.

FIG 3-9-1

Same Runway Separation
[View 1]

FIG 3-9-2

Same Runway Separation
[View 2]

NOTE-
Aircraft same runway separation (SRS) categories are
specified in Appendices A, B, and C and based upon the
following definitions:

CATEGORY I- small aircraft weighing 12,500 lbs. or less,
with a single propeller driven engine, and all helicopters.

CATEGORY II- small aircraft weighing 12,500 lbs. or
less, with propeller driven twin-engines.

CATEGORY III- all other aircraft.

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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b. A preceding landing aircraft is clear of the
runway.  (See FIG 3-9-3.)

FIG 3-9-3

Preceding Landing Aircraft Clear of Runway

REFERENCE-
P/CG Term- Clear of the Runway.

WAKE TURBULENCE APPLICATION

c. Do not issue clearances which imply or indicate
approval of rolling takeoffs by heavy jet aircraft
except as provided in para 3-1-14, Ground
Operations When Volcanic Ash is Present.

d. Do not issue clearances to a small aircraft to taxi
into position and hold on the same runway behind a
departing heavy jet aircraft to apply the necessary
intervals.

REFERENCE-
AC 90-23, Aircraft Wake Turbulence.

e. The minima in para 5-5-4, Minima, may be
applied in lieu of the 2 minute requirement in
subpara�f. When para 5-5-4, Minima, are applied,
ensure that the appropriate radar separation exists at
or prior to the time an aircraft becomes airborne when
taking off behind a heavy jet/B757.

NOTE-
The pilot may request additional separation; i.e., 2 minutes
vs. 4 miles, but should make this request before taxiing on
the runway.

f. Separate IFR/VFR aircraft taking off behind a
heavy jet/B757 departure by 2 minutes, when
departing:

NOTE-
Takeoff clearance to the following aircraft should not be
issued until 2 minutes after the heavy jet/B757 begins
takeoff roll.

1. The same runway.  (See FIG 3-9-4.)

FIG 3-9-4

2 Minute Separation

2. A parallel runway separated by less than
2,500 feet.

g. Separate an aircraft from a heavy jet/B757 when
operating on a runway with a displaced landing
threshold if projected flight paths will cross-
2�minutes when:

1. A departure follows a heavy jet/B757 arrival.

2. An arrival follows a heavy jet/B757
departure.

h. Air traffic controllers shall not approve pilot
requests to deviate from the required wake turbulence
time interval if the preceding aircraft is a heavy
jet/B757.

i. Separate a small aircraft behind a large aircraft
taking off or making a low/missed approach when
utilizing opposite direction takeoffs on the same
runway by 3 minutes unless a pilot has initiated a
request to deviate from the 3-minute interval. In the
latter case, issue a wake turbulence advisory before
clearing the aircraft for takeoff.

NOTE-
1. A request for takeoff does not initiate a waiver request.
2. To initiate a waiver of the 3 minute rule, the request for
takeoff must be accompanied by a request to deviate from
the 3-minute rule.
REFERENCE-
FAAO 7110.65, Aircraft Information: Appendix A, Appendix B, and
Appendix C.

j. Separate aircraft behind a heavy jet/B757
departing or making a low/missed approach when
utilizing opposite direction takeoffs or landings on
the same or parallel runways separated by less than
2,500 feet- 3 minutes.

k. Inform an aircraft when it is necessary to hold
in order to provide the required 3-minute interval.

PHRASEOLOGY-
HOLD FOR WAKE TURBULENCE.

8/30/07 7110.65R CHG 3
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REFERENCE-
FAAO 7110.65, Wake Turbulence Separation for Intersection Departures,
Para 3-9-7.

3-9-7. WAKE TURBULENCE SEPARATION FOR
INTERSECTION DEPARTURES

a. Apply the following wake turbulence criteria
for intersection departures:

1. Separate a small aircraft taking off from an
intersection on the same runway (same or opposite
direction takeoff) behind a preceding departing large
aircraft by ensuring that the small aircraft does not
start takeoff roll until at least 3 minutes after the large
aircraft has taken off.

2. Separate any aircraft taking off from an
intersection on the same runway (same or opposite
direction takeoff), parallel runways separated by less
than 2,500 feet, and parallel runways separated by
less than 2,500 feet with runway thresholds offset by
500 feet or more, by ensuring that the aircraft does not
start takeoff roll until at least 3 minutes after a heavy
aircraft/B757 has taken off.

NOTE-
Parallel runways separated by less than 2,500 feet with
runway thresholds offset by less than 500 feet shall apply
para 3-9-6, Same Runway Separation, subpara f.

3. Separate a small aircraft weighing 12,500 lbs.
or less taking off from an intersection on the same
runway (same or opposite direction takeoff) behind a
preceding small aircraft weighing more than
12,500�lbs. by ensuring the following small aircraft
does not start takeoff roll until at least 3 minutes after
the preceding aircraft has taken off.

4. Inform an aircraft when it is necessary to hold
in order to provide the required 3-minute interval.

PHRASEOLOGY-
HOLD FOR WAKE TURBULENCE.

NOTE-
Aircraft conducting touch‐and‐go and stop‐and‐go
operations are considered to be departing from an
intersection.

REFERENCE-
FAAO 7110.65, Touch-and-Go or Stop-and-Go or Low Approach, 
Para 3-8-2.

b. The 3-minute interval is not required when:

1. A pilot has initiated a request to deviate from
that interval unless the preceding departing aircraft is
a heavy aircraft/B757.

NOTE-
A request for takeoff does not initiate a waiver request; the
request for takeoff must be accomplished by a request to
deviate from the 3-minute interval.

2. USA NOT APPLICABLE. The intersection
is 500 feet or less from the departure point of the
preceding aircraft and both aircraft are taking off in
the same direction.

3. Successive touch-and-go and stop-and-go
operations are conducted with a small aircraft
following another small aircraft weighing more than
12,500 lbs. or a large aircraft in the pattern, or a small
aircraft weighing more than 12,500 lbs. or a large
aircraft departing the same runway, provided the pilot
of the small aircraft is maintaining visual separation/
spacing behind the preceding large aircraft. Issue a
wake turbulence cautionary advisory and the position
of the large aircraft.

EXAMPLE-
“Caution wake turbulence, DC-9 on base leg.”

4. Successive touch‐and‐go and stop‐and‐go
operations are conducted with any aircraft following
a heavy aircraft/B757 in the pattern, or heavy
aircraft/B757 departing the same runway, provided
the pilot of the aircraft is maintaining visual
separation/spacing behind the preceding heavy
aircraft/B757. Issue a wake turbulence cautionary
advisory and the position of the heavy aircraft/B757.

EXAMPLE-
“Caution wake turbulence, heavy Lockheed C5A
departing runway two three.”

5. If action is initiated to reduce the separation
between successive touch‐and‐go or stop‐and‐go
operations, apply 3 minutes separation.

c. When applying the provision of subpara b:

1. Issue a wake turbulence advisory before
clearing the aircraft for takeoff.

2. Do not clear the intersection departure for an
immediate takeoff.

3. Issue a clearance to permit the trailing aircraft
to deviate from course enough to avoid the flight path
of the preceding large departure when applying
subpara�b1 or b2.

4. Separation requirements in accordance with
para 3-9-6, Same Runway Separation, must also
apply.
REFERENCE-
FAAO 7110.65, Same Runway Separation, Para 3-9-6.
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3-9-8. INTERSECTING RUNWAY SEPARATION

a. Issue traffic information to each aircraft
operating on intersecting runways.

b. Separate departing aircraft from an aircraft
using an intersecting runway, or nonintersecting
runways when the flight paths intersect, by ensuring
that the departure does not begin takeoff roll until one
of the following exists:
REFERENCE-
FAAO 7110.65, Traffic Advisories, Para 2-1-21.

1. The preceding aircraft has departed and
passed the intersection, has crossed the departure
runway, or is turning to avert any conflict. 
(See FIG 3-9-5 and FIG 3-9-6.)

FIG 3-9-5

Intersecting Runway Separation

FIG 3-9-6

Intersecting Runway Separation

2. A preceding arriving aircraft is clear of the
landing runway, completed the landing roll and will
hold short of the intersection, passed the intersection,
or has crossed over the departure runway. 
(See FIG 3-9-7 and FIG 3-9-8.)
REFERENCE-
P/CG Term- Clear of the Runway.

FIG 3-9-7

Intersecting Runway Separation

8/30/07 7110.65R CHG 3
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FIG 3-9-8

Intersecting Runway Separation

WAKE TURBULENCE APPLICATION

3. Separate IFR/VFR aircraft taking off behind
a heavy jet/B757 departure by 2 minutes when
departing:

NOTE-
Takeoff clearance to the following aircraft should not be
issued until 2 minutes after the heavy jet/B757 begins
takeoff roll.

(a) Crossing runways if projected flight paths
will cross.  (See FIG 3-9-9.)

FIG 3-9-9

Crossing Runways

(b) A parallel runway separated by 2,500 feet
or more if projected flight paths will cross. 
(See FIG 3-9-10.)

FIG 3-9-10

Parallel Runway

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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4. Separate IFR/VFR aircraft departing behind
a landing heavy jet/B757 on a crossing runway if the
departure will fly through the airborne path of the
arrival- 2 minutes.  (See FIG 3-9-11.)

FIG 3-9-11

Departure on Crossing Runway

5. Air traffic controllers shall not approve pilot
requests to deviate from the required wake turbulence
time interval if the preceding aircraft is a heavy
jet/B757.

REFERENCE-
FAAO 7110.65, Successive or Simultaneous Departures, Para 5-8-3.
FAAO 7110.65, Departures and Arrivals on Parallel or Nonintersecting
Diverging Runways, Para 5-8-5.

3-9-9. TAKEOFF CLEARANCE

a. When only one runway is active, issue takeoff
clearance.

PHRASEOLOGY-
CLEARED FOR TAKEOFF.

NOTE-
Turbine‐powered aircraft may be considered ready for
takeoff when they reach the runway unless they advise
otherwise.

REFERENCE-
FAAO 7110.65, Departure Terminology, Para 4-3-1.

b. When more than one runway is active, first state
the runway number followed by the takeoff
clearance.

PHRASEOLOGY-
RUNWAY (number), CLEARED FOR TAKEOFF.

EXAMPLE-
“RUNWAY TWO SEVEN, CLEARED FOR TAKEOFF.”

c. USA/USN. Issue surface wind and takeoff
clearance to aircraft.

PHRASEOLOGY-
WIND (surface wind in direction and velocity).
CLEARED FOR TAKEOFF.

d. USAF. When an aircraft is cleared for takeoff,
inform it of the closest traffic within 6 miles on final
approach to the same runway. If the approaching
aircraft is on a different frequency, inform it of the
departing aircraft.

3-9-10. CANCELLATION OF TAKEOFF
CLEARANCE

Cancel a previously issued clearance for takeoff and
inform the pilot of the reason if circumstances
require. Once an aircraft has started takeoff roll,
cancel the takeoff clearance only for the purpose of
safety.

NOTE-
In no case should a takeoff clearance be canceled after an
aircraft has started its takeoff roll solely for the purpose of
meeting traffic management requirements/EDCT.

PHRASEOLOGY-
CANCEL TAKEOFF CLEARANCE (reason).

8/30/07 7110.65R CHG 3
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Section 10. Arrival Procedures and Separation

3-10-1. LANDING INFORMATION

Provide current landing information, as appropriate,
to arriving aircraft. Landing information contained in
the ATIS broadcast may be omitted if the pilot states
the appropriate ATIS code. Runway, wind, and
altimeter may be omitted if a pilot uses the phrase
“have numbers.” Issue landing information by
including the following:

NOTE-
Pilot use of “have numbers” does not indicate receipt of the
ATIS broadcast.

a. Specific traffic pattern information (may be
omitted if the aircraft is to circle the airport to the left).

PHRASEOLOGY-
ENTER LEFT/RIGHT BASE.

STRAIGHT-IN.

MAKE STRAIGHT-IN.

STRAIGHT-IN APPROVED.

RIGHT TRAFFIC.

MAKE RIGHT TRAFFIC.

RIGHT TRAFFIC APPROVED. CONTINUE.

b. Runway in use.

c. Surface wind.

d. Altimeter setting.

REFERENCE-
FAAO 7110.65, Current Settings, Para 2-7-1.

e. Any supplementary information.

f. Clearance to land.

g. Requests for additional position reports. Use
prominent geographical fixes which can be easily
recognized from the air, preferably those depicted on
sectional charts. This does not preclude the use of the
legs of the traffic pattern as reporting points.

NOTE-
At some locations, VFR checkpoints are depicted on
sectional aeronautical and terminal area charts. In
selecting geographical fixes, depicted VFR checkpoints
are preferred unless the pilot exhibits a familiarity with the
local area.

h. Ceiling and visibility if either is below basic
VFR minima.

i. Low level wind shear or microburst advisories
when available.

REFERENCE-
FAAO 7110.65, Low Level Wind Shear/Microburst Advisories,
Para�3-1-8.

j. Issue braking action for the runway in use as
received from pilots or the airport management when
Braking Action Advisories are in effect.

REFERENCE-
FAAO 7110.65, Braking Action Advisories, Para 3-3-5.

3-10-2. FORWARDING APPROACH
INFORMATION BY NONAPPROACH CONTROL
FACILITIES

a. Forward the following, as appropriate, to the
control facility having IFR jurisdiction in your area.
You may eliminate those items that, because of local
conditions or situations, are fully covered in a letter
of agreement or a facility directive.

1. When you clear an arriving aircraft for a
visual approach.

REFERENCE-
FAAO 7110.65, Visual Approach, Para 7-4-1.

2. Aircraft arrival time.

3. Cancellation of IFR flight plan.

4. Information on a missed approach, unrepor‐
ted, or overdue aircraft.

5. Runway in use.

6. Weather as required.

REFERENCE-
FAAO 7110.65, Reporting Weather Conditions, Para 2-6-6.

b. When the weather is below 1,000 feet or 3 miles
or the highest circling minimums, whichever is
greater, issue current weather to aircraft executing an
instrument approach if it changes from that on the
ATIS or that previously forwarded to the center/
approach control.
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3-10-3. SAME RUNWAY SEPARATION

a. Separate an arriving aircraft from another
aircraft using the same runway by ensuring that the
arriving aircraft does not cross the landing threshold
until one of the following conditions exists or unless
authorized in para 3-10-10, Altitude Restricted Low
Approach.

1. The other aircraft has landed and is clear of
the runway. (See FIG 3-10-1.) Between sunrise and
sunset, if you can determine distances by reference to
suitable landmarks and the other aircraft has landed,
it need not be clear of the runway if the following
minimum distance from the landing threshold exists:
REFERENCE-
P/CG Term- Clear of the Runway.

FIG 3-10-1

Same Runway Separation

(a)  When a Category I aircraft is landing
behind a Category I or II- 3,000 feet.
(See FIG 3-10-2.)

FIG 3-10-2

Same Runway Separation

(b) When a Category II aircraft is landing
behind a Category I or II- 4,500 feet.
(See FIG 3-10-3.)

FIG 3-10-3

Same Runway Separation

2. The other aircraft has departed and crossed
the runway end. (See FIG 3-10-4). If you can
determine distances by reference to suitable
landmarks and the other aircraft is airborne, it need
not have crossed the runway end if the following
minimum distance from the landing threshold exists:

(a)  Category I aircraft landing behind
Category I or II- 3,000 feet.

(b) Category II aircraft landing behind
Category I or II- 4,500 feet.

(c)  When either is a category III aircraft-
6,000 feet.  (See FIG 3-10-5.)

FIG 3-10-4

Same Runway Separation
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FIG 3-10-5

Same Runway Separation

3. When the succeeding aircraft is a helicopter,
visual separation may be applied in lieu of using
distance minima.

WAKE TURBULENCE APPLICATION

b. Issue wake turbulence advisories, and the
position, altitude if known, and the direction of flight
of:

1. The heavy jet/B757 to aircraft landing behind
a departing/arriving heavy jet/B757 on the same or
parallel runways separated by less than 2,500 feet.

2. The large aircraft to a small aircraft landing
behind a departing/arriving large aircraft on the same
or parallel runways separated by less than 2,500 feet.

REFERENCE-
AC 90-23, Aircraft Wake Turbulence, Pilot Responsibility, Para 12.
FAAO 7110.65, Altitude Restricted Low Approach, Para 3-10-10.

EXAMPLE-
1. “Runway two seven left cleared to land, caution wake
turbulence, heavy Boeing 747 departing runway two seven
right.”

2. “Number two follow Boeing 757 on two‐mile final.
Caution wake turbulence.”

3-10-4. INTERSECTING RUNWAY SEPARATION

Issue traffic information to each aircraft operating on
intersecting runways.

a. Separate an arriving aircraft using one runway
from another aircraft using an intersecting runway or
a nonintersecting runway when the flight paths
intersect by ensuring that the arriving aircraft does
not cross the landing threshold or flight path of the
other aircraft until one of the following conditions
exists:

REFERENCE-
FAAO 7110.65, Traffic Advisories, Para 2-1-21.

1. The preceding aircraft has departed and
passed the intersection/flight path or is airborne and
turning to avert any conflict.
(See FIG 3-10-6 and FIG 3-10-7.)

FIG 3-10-6

Intersecting Runway Separation

FIG 3-10-7

Intersecting Runway Separation

8/30/07 7110.65R CHG 3



2/16/067110.65R

Arrival Procedures and Separation3-10-6

2. VFR aircraft landing on a crossing runway
behind an arriving heavy jet/B757 if the arrival flight
path will cross.  (See FIG 3-10-12.)

FIG 3-10-12

Intersecting Runway Separation

EXAMPLE-
“Runway niner cleared to land. Caution wake turbulence,
Boeing Seven Fifty Seven landing runway three six.”

REFERENCE-
FAAO 7110.65, Approaches to Multiple Runways, Para 7-4-4.

3-10-5. LANDING CLEARANCE

a. Issue landing clearance. Restate the landing
runway whenever more than one runway is active, or
an instrument approach is being conducted to a closed
runway.

PHRASEOLOGY-
CLEARED TO LAND,

 or

RUNWAY (designator) CLEARED TO LAND.

b. Do not clear an aircraft for a full-stop,
touch-and-go, stop-and-go, option, or unrestricted
low approach when a departing aircraft has been
instructed to taxi into position and hold, is taxiing into
position, or is holding in position on the same runway.

The landing clearance may be issued once the aircraft
in position has started takeoff roll.

c. “USN NOT APPLICABLE.“ Inform the closest
aircraft that is requesting a full-stop, touch-and-go,
stop-and-go, option, or unrestricted low approaches
when there is traffic authorized to taxi into position
and hold on the same runway.

EXAMPLE-
“Delta One, continue, traffic holding in position.”

 or

“Delta One, runway one eight, continue, traffic holding in
position.”

d. During same runway operations, while TIPH is
being applied, landing clearance need not be withheld
if the safety logic system to that runway is in full core
alert runway configuration.

EXAMPLE-
If the safety logic system is operating in full core alert
runway configuration:
 
“Delta One, cleared to land. Traffic holding in position.”
 
 or
 
“Delta One, runway one eight, cleared to land. Traffic
holding in position.”

e. USA/USN. Issue surface wind when clearing an
aircraft to land, touch‐and‐go, stop‐and‐go, low
approach, or the option. Restate the landing runway
whenever there is a possibility of a conflict with
another aircraft which is using or is planning to use
another runway.

PHRASEOLOGY-
WIND (surface wind direction and velocity), CLEARED
TO LAND,

 or

WIND (surface wind direction and velocity), RUNWAY
(designator) CLEARED TO LAND.

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 restriction.
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cross a subsequent taxiway or ramp after clearing the
landing runway.

REFERENCE-

P/CG Term- Clear of the Runway.

2. The pilot is responsible for ascertaining when the
aircraft is clear of the runway by clearing the runway
holding position marking associated with the landing
runway.

c. Ground control and local control shall protect a
taxiway/runway/ramp intersection if an aircraft is
required to enter that intersection to clear the landing
runway.

REFERENCE-
FAAO 7210.3, Use of Active Runways, Para 10-1-7.

d. Request a read back of runway hold short
instructions when not received from the pilot.

EXAMPLE-
“American Four Ninety-two, turn left at Taxiway Charlie,
hold short of Runway 27 Right.”

  or

“American Four Ninety-two, turn left at Charlie, hold
short of Runway 27 Right.”

“American Four Ninety Two, Roger.”

“American Four Ninety-two, read back hold
instructions.”

NOTE-
Read back hold instructions phraseology may be initiated
for any point on a movement area when the controller
believes the read back is necessary.

3-10-10. ALTITUDE RESTRICTED LOW
APPROACH

A low approach with an altitude restriction of not less
than 500 feet above the airport may be authorized
except over an aircraft in takeoff position or a
departure aircraft. Do not clear aircraft for restricted
altitude low approaches over personnel unless airport
authorities have advised these personnel that the
approaches will be conducted. Advise the approach‐
ing aircraft of the location of applicable ground
traffic, personnel, or equipment.

NOTE-
1. The 500 feet restriction is a minimum. Higher altitudes
should be used when warranted. For example, 1,000 feet is

more appropriate for heavy aircraft operating over
unprotected personnel or small aircraft on or near the
runway.
2. This authorization includes altitude restricted low
approaches over preceding landing or taxiing aircraft.
Restricted low approaches are not authorized over aircraft
in takeoff position or departing aircraft.

PHRASEOLOGY-
CLEARED LOW APPROACH AT OR ABOVE (altitude).
TRAFFIC (description and location).

REFERENCE-
FAAO 7110.65, Vehicles/Equipment/Personnel on Runways, Para 3-1-5.
FAAO 7110.65, Traffic Information, Para 3-1-6.
FAAO 7110.65, Light Signals, Para 3-2-1.
FAAO 7110.65, Timely Information, Para 3-3-3.
FAAO 7110.65, Taxi into Position and Hold (TIPH), Para 3-9-4.
FAAO 7110.65, Same Runway Separation, Para 3-10-3.

3-10-11. CLOSED TRAFFIC

Approve/disapprove pilot requests to remain in
closed traffic for successive operations subject to
local traffic conditions.

PHRASEOLOGY-
LEFT/RIGHT (if required) CLOSED TRAFFIC
APPROVED. REPORT (position if required),

 or

UNABLE CLOSED TRAFFIC, (additional information
as required).

NOTE-
Segregated traffic patterns for helicopters to runways and
other areas may be established by letter of agreement or
other local operating procedures.

REFERENCE-
FAAO 7110.65, Runway Proximity, Para 3-7-4.
FAAO 7110.65, Taxi into Position and Hold (TIPH), Para 3-9-4.
FAAO 7110.65, Same Runway Separation, Para 3-10-3.

3-10-12. OVERHEAD MANEUVER

Issue the following to arriving aircraft that will
conduct an overhead maneuver:

a. Pattern altitude and direction of traffic. Omit
either or both if standard or when you know the pilot
is familiar with a nonstandard procedure.

PHRASEOLOGY-
PATTERN ALTITUDE (altitude). RIGHT TURNS.

b. Request for report on initial approach.

PHRASEOLOGY-
REPORT INITIAL.
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Chapter 4. IFR

Section 1. NAVAID Use Limitations

4-1-1. ALTITUDE AND DISTANCE LIMITATIONS

When specifying a route other than an established
airway or route, do not exceed the limitations in the
table on any portion of the route which lies within
controlled airspace. (For altitude and distance
limitations, see TBL 4-1-1, TBL 4-1-2,
TBL 4-1-3, and TBL 4-1-4.) (For correct applica‐
tion of altitude and distance limitations see
FIG 4-1-1 and FIG 4-1-2.)

REFERENCE-
FAAO 7110.65, Fix Use, Para 4-1-5.
FAAO 7110.65, Methods, Para 5-6-2.

TBL 4-1-1

VOR/VORTAC/TACAN NAVAIDs
Normal Usable Altitudes and Radius Distances

Class Altitude
Distance
(miles)

T 12,000 and below 25

L Below 18,000 40

H Below 14,500 40

H 14,500 - 17,999 100

H 18,000 - FL 450 130

H Above FL 450 100

TBL 4-1-2

L/MF Radio Beacon (RBN)
Usable Radius Distances for All Altitudes

Class Power (watts)
Distance
(miles)

CL Under 25 15

MH Under 50 25

H 50 - 1,999 50

HH 2,000 or more 75

TBL 4-1-3

ILS
Usable Height and Distance*

Height (feet) 
above transmitter

Distance 
(miles from transmitter)

4,500 10 (for glideslope)

4,500 18 (for localizer)

*Use the current flight check height/altitude limitations if
different from the above minima.

TBL 4-1-4

MLS
Usable Height and Distance*

Height (feet) 
above transmitter

Distance 
(miles from transmitter)

20,000 20 (for glideslope)

20,000 20 (for azimuth)

*Use the current flight check height/altitude limitations if
different from the above minima.

FIG 4-1-1

Application of Altitude and Distance Limitations
[Application 1]

FIG 4-1-2

Application of Altitude and Distance Limitations
[Application 2]
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4-1-2. EXCEPTIONS

Altitude and distance limitations need not be applied
when any of the following conditions are met:

a. Routing is initiated by ATC or requested by the
pilot and the following is provided:

1. Radar monitoring.

2. As necessary, course guidance unless the
aircraft is /E, /F, /G, or /R equipped.

NOTE-
1. Para 5-5-1, Application, requires radar separation be
provided to RNAV aircraft on random (impromptu) routes
at FL 450 and below.

2. When a clearance is issued beyond the altitude and/or
distance limitations of a NAVAID, in addition to being
responsible for maintaining separation from other aircraft
and airspace, the controller is responsible for providing
aircraft with information and advice related to significant
deviations from the expected flight path.

REFERENCE-
P/CG Term- Radar Monitoring.

b. Operational necessity requires and approval has
been obtained from the Frequency Management and
Flight Inspection Offices to exceed them.

c. Requested routing is via an MTR.

REFERENCE-
FAAO 7110.65, Methods, Para 5-6-2.

4-1-3. CROSSING ALTITUDE

Use an altitude consistent with the limitations of the
aid when clearing an aircraft to cross or hold at a fix.

REFERENCE-
FAAO 7110.65, Methods, Para 5-6-2.

4-1-4. VFR‐ON‐TOP

Use a route not meeting service volume limitations
only if an aircraft requests to operate “VFR‐on‐top”
on this route.

NOTE-
Aircraft equipped with TACAN only are expected to:

 a. Define route of flight between TACAN or VORTAC
NAVAIDs in the same manner as VOR‐equipped aircraft.

 b. Except in Class A airspace, submit requests for
“VFR‐on‐top” flight where insufficient TACAN or
VORTAC NAVAIDs exist to define the route.

REFERENCE-
FAAO 7110.65, Methods, Para 5-6-2.

4-1-5. FIX USE

Request aircraft position reports only over fixes
shown on charts used for the altitude being flown,
except as follows:

NOTE-
Waypoints filed in random RNAV routes automatically
become compulsory reporting points for the flight unless
otherwise advised by ATC.

a. Unless the pilot requests otherwise, use only
those fixes shown on high altitude en route charts,
high altitude instrument approach procedures charts,
and SID charts when clearing military turbojet
single‐piloted aircraft.

b. Except for military single‐piloted turbojet
aircraft, unpublished fixes may be used if the name of
the NAVAID and, if appropriate, the radial/course/
azimuth and frequency/channel are given to the pilot.
An unpublished fix is defined as one approved and
planned for publication which is not yet depicted on
the charts or one which is used in accord with the
following:

REFERENCE-
FAAO 7130.3, Holding Pattern Criteria.

1. Unpublished fixes are formed by the en route
radial and either a DME distance from the same
NAVAID or an intersecting radial from an off‐route
VOR/VORTAC/TACAN. DME shall be used in lieu
of off‐route radials, whenever possible.

2. Except where known signal coverage restric‐
tions exist, an unpublished fix may be used for ATC
purposes if its location does not exceed NAVAID
altitude and distance limitation, and when off‐route
radials are used, the angle of divergence meets the
criteria prescribed below.

NOTE-
Unpublished fixes should not negate the normal use of
published intersections. Frequent routine use of an
unpublished fix would justify establishing a fix.

REFERENCE-
FAAO 7110.65, Altitude and Distance Limitations, Para 4-1-1.

3. Do not hold aircraft at unpublished fixes
below the lowest assignable altitude dictated by
terrain clearance for the appropriate holding pattern
airspace area (template) regardless of the MEA for
the route being flown.
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Section 3. Departure Procedures

4-3-1. DEPARTURE TERMINOLOGY

Avoid using the term “takeoff” except to actually
clear an aircraft for takeoff or to cancel a takeoff
clearance. Use such terms as “depart,” “departure,” or
“fly” in clearances when necessary.

REFERENCE-
FAAO 7110.65, Takeoff Clearance, Para 3-9-9.
FAAO 7110.65, Cancellation of Takeoff Clearance, Para 3-9-10.

4-3-2. DEPARTURE CLEARANCES

Include the following items in IFR departure
clearances:

NOTE-
When considered necessary, controllers or pilots may
initiate read backs of a clearance. Some pilots may be
required by company rule to do so.

a. Always include the airport of departure when
issuing a departure clearance for relay to an aircraft
by an FSS, dispatcher, etc.

b. Clearance Limit. 

1. Specify the destination airport when practic‐
able, even though it is outside controlled airspace.
Issue short range clearances as provided for in any
procedures established for their use.

2. For Air Force One (AF1) operations, do not
specify the destination airport.

NOTE-
Presidential detail is responsible for ensuring the accuracy
of the destination airport.

PHRASEOLOGY-
DESTINATION AS FILED.

c. Departure Procedures.

1. Specify direction of takeoff/turn or initial
heading/azimuth to be flown after takeoff as follows:

(a) Locations with Airport Traffic Control
Service- Specify these items as necessary.

(b) Locations without Airport Traffic Control
Service, but within a Class E surface area- specify
these items if necessary. Obtain/solicit the pilot's
concurrence concerning these items before issuing
them in a clearance.

NOTE-
Direction of takeoff and turn after takeoff can be
obtained/solicited directly from the pilot, or relayed by an
FSS, dispatcher, etc., as obtained/solicited from the pilot.

(c) At all other airports- Do not specify
direction of takeoff/turn after takeoff. If necessary to
specify an initial heading/azimuth to be flown after
takeoff, issue the initial heading/azimuth so as to
apply only within controlled airspace.

2. Where only textually described instrument
departure procedures (ODP) have been published for
a location and pilot compliance is necessary to insure
separation, include the procedure as part of the ATC
clearance.

EXAMPLE-
“Depart via the (airport name) (runway number)
departure procedure.”

NOTE-
IFR takeoff minimums and departure procedures are
prescribed for specific airports/runways and published in
a tabular form supplement to the FAA instrument approach
procedure chart and appropriate FAA Form�8260. These
procedures are identified on instrument approach
procedure charts with a symbol:

3. Compatibility with a procedure issued may
be verified by asking the pilot if items obtained/soli‐
cited will allow him/her to comply with local traffic
pattern, terrain, or obstruction avoidance.

PHRASEOLOGY-
FLY RUNWAY HEADING.

DEPART (direction or runway).

TURN LEFT/RIGHT.

WHEN ENTERING CONTROLLED AIRSPACE
(instruction), FLY HEADING (degrees) UNTIL
REACHING (altitude, point, or fix) BEFORE
PROCEEDING ON COURSE.

FLY A (degree) BEARING/AZIMUTH FROM/TO (fix)
UNTIL (time),

or

UNTIL REACHING (fix or altitude),

3/15/07 7110.65R CHG 2



2/16/067110.65R

Departure Procedures
4-3-2

and if required,

BEFORE PROCEEDING ON COURSE.

EXAMPLE-
“Verify right turn after departure will allow compliance
with local traffic pattern,”or “Verify this clearance will
allow compliance with terrain or obstruction avoidance.”

NOTE-
If a published IFR departure procedure is not included in
an ATC clearance, compliance with such a procedure is the
pilot's prerogative.

4. SIDs:

(a) Assign a SID (including transition if
necessary). Assign a PDR or the route filed by the
pilot, only when a SID is not established for the
departure route to be flown, or the pilot has indicated
that he/she does not wish to use a SID.

PHRASEOLOGY-
(SID name and number) DEPARTURE.

(SID name and number) DEPARTURE,
 (transition name) TRANSITION.

EXAMPLE-
“Stroudsburg One Departure.”
“Stroudsburg One Departure, Sparta Transition.”
“Stroudsburg One RNAV Departure.”

NOTE-
If a pilot does not wish to use a SID issued in an ATC
clearance, or any other SID published for that location,
he/she is expected to advise ATC.

(b) If it is necessary to assign a crossing
altitude which differs from the SID altitude, repeat
the changed altitude to the pilot for emphasis.

PHRASEOLOGY-
(SID name) DEPARTURE, EXCEPT (revised altitude
information). I SAY AGAIN (revised altitude information).

EXAMPLE-
“Stroudsburg One Departure, except cross Quaker at
five�thousand. I say again, cross Quaker at five thousand.”

“Astoria Two RNAV Departure, except cross Astor
waypoint at six thousand. I say again, cross Astor waypoint
at six thousand.”

(c) Specify altitudes when they are not
included in the SID.

PHRASEOLOGY-
(SID name) DEPARTURE. CROSS (fix) AT (altitude).

EXAMPLE-
“Stroudsburg One Departure. Cross Jersey intersection at
four thousand. Cross Range intersection at six thousand.”

“Engle Two RNAV departure. Cross Pilim waypoint at or
above five thousand. Cross Engle waypoint at or above
seven thousand. Cross Gorge waypoint at niner thousand.”

d. Route of flight. Specify one or more of the
following:

1. Airway, route, course, heading, azimuth, arc,
or vector.

2. The routing a pilot can expect if any part of
the route beyond a short range clearance limit differs
from that filed.

PHRASEOLOGY-
EXPECT FURTHER CLEARANCE VIA (airways, routes,
or fixes.)

e. Altitude. Use one of the following in the order
of preference listed:

NOTE-
Turbojet aircraft equipped with afterburner engines may
occasionally be expected to use afterburning during their
climb to the en route altitude. When so advised by the pilot,
the controller may be able to plan his/her traffic to
accommodate the high performance climb and allow the
pilot to climb to his/her planned altitude without
restriction.

1. To the maximum extent possible, Air Force
One will be cleared unrestricted climb to:

(a) 9,000' AGL or higher.

(b) If unable 9,000' AGL or higher, then the
highest available altitude below 9,000' AGL.

2. Assign the altitude requested by the pilot.

3. Assign an altitude, as near as possible to the
altitude requested by the pilot, and

(a) Inform the pilot when to expect clearance
to the requested altitude unless instructions are
contained in the specified SID, or

(b) If the requested altitude is not expected to
be available, inform the pilot what altitude can be
expected and when/where to expect it.

NOTE-
1. 14 CFR Section 91.185, says that in the event of a
two‐way radio communication failure, in VFR conditions
or if VFR conditions are encountered after the failure, the
pilot shall continue the flight under VFR and land as soon
as practicable. That section also says that when the failure
occurs in IFR conditions the pilot shall continue flight at
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the highest of the following altitudes or flight levels for the
route segment being flown:
  a. The altitude or flight level assigned in the last ATC
clearance received.
  b. The minimum altitude (converted, if appropriate, to
minimum flight level as prescribed in 14 CFR
Section�91.121(c)) for IFR operations. (This altitude
should be consistent with MEAs, MOCAs, etc.)
  c. The altitude or flight level ATC has advised may be
expected in a further clearance.
2. If the expected altitude is the highest of the preceding
choices, the pilot should begin to climb to that expected
altitude at the time or fix specified in the clearance. The
choice to climb to the expected altitude is not applicable if
the pilot has proceeded beyond the specified fix or if the
time designated in the clearance has expired.

PHRASEOLOGY-
CLIMB AND MAINTAIN (the altitude as near as possible
to the pilot's requested altitude). EXPECT (the requested
altitude or an altitude different from the requested altitude)
AT (time or fix),

and if applicable,

(pilot's requested altitude) IS NOT AVAILABLE.

EXAMPLE-
1. A pilot has requested flight level 350. Flight level 230
is immediately available and flight level 350 will be
available at the Appleton zero five zero radial 35 mile fix.
The clearance will read:
 “Climb and maintain flight level two three zero. Expect
flight level three five zero at Appleton zero five zero radial
three five mile fix.”

2. A pilot has requested 9,000 feet. An altitude restriction
is required because of facility procedures or requirements.
Assign the altitude and advise the pilot at what fix/time the
pilot may expect the requested altitude. The clearance
could read:
 “Climb and maintain five thousand. Expect niner
thousand one zero minutes after departure.”

3. A pilot has requested 17,000 feet which is unavailable.
You plan 15,000 feet to be the pilot's highest altitude prior
to descent to the pilot's destination but only 13,000 feet is
available until San Jose VOR. Advise the pilot of the
expected altitude change and at what fix/time to expect
clearance to 15,000 feet. The clearance will read:  “Climb
and maintain one three thousand. Expect one five�thousand
at San Jose. One seven thousand is not available.”

REFERENCE-
FAAO 7110.65, Abbreviated Departure Clearance, Para 4-3-3.
FAAO 7110.65, Initial Heading, Para 5-8-2.

4-3-3. ABBREVIATED DEPARTURE
CLEARANCE

a. Issue an abbreviated departure clearance if its
use reduces verbiage and the following conditions are
met:
REFERENCE-
FAAO 7110.65, IFR‐VFR and VFR‐IFR Flights, Para 4-2-8.

1. The route of flight filed with ATC has not
been changed by the pilot, company, operations
officer, input operator, or in the stored flight plan
program prior to departure.

NOTE-
A pilot will not accept an abbreviated clearance if the route
of flight filed with ATC has been changed by him/her or the
company or the operations officer before departure.
He/she is expected to inform the control facility on initial
radio contact if he/she cannot accept the clearance. It is the
responsibility of the company or operations officer to
inform the pilot when they make a change.

2. All ATC facilities concerned have sufficient
route of flight information to exercise their control
responsibilities.

NOTE-
The route of flight information to be provided may be
covered in letters of agreement.

3. When the flight will depart IFR, destination
airport information is relayed between the facilities
concerned prior to departure.

EXAMPLE-
1. A tower or flight service station relay of destination
airport information to the center when requesting
clearance:
 “Request clearance for United Four Sixty‐One to
O'Hare.”

2. A center relay to the tower or flight service station when
initiating a clearance:
 “Clearance for United Four Sixty‐One to O'Hare.”

NOTE-
Pilots are expected to furnish the facility concerned with
destination airport information on initial radio call‐up.
This will provide the information necessary for detecting
any destination airport differences on facility relay.

4. The assigned altitude, according to the
provisions in para 4-3-2, Departure Clearances,
subpara e, is stated in the clearance.

b. If it is necessary to modify a filed route of flight
in order to achieve computer acceptance due, for
example, to incorrect fix or airway identification, the
contraction “FRC,” meaning “Full Route Clearance
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EXAMPLE-
“Cleared to Reynolds Airport; South Boston One
Departure; then, as filed, except change route to read
South�Boston Victor Twenty Greensboro. Maintain
eight�thousand, report leaving four thousand.”

“Cleared to Reynolds Airport as filed, except change route
to read South Boston Victor Twenty Greensboro. Maintain
eight thousand, report leaving four thousand.”

“Cleared to Reynolds Airport via Victor Ninety‐one
Albany, then as filed. Maintain six thousand.”

f. In a nonradar environment specify one, two, or
more fixes, as necessary, to identify the initial route
of flight.

EXAMPLE-
The filed route of flight is from Hutchins V10 Emporia,
thence V10N and V77 to St. Joseph. The clearance will
read:
“Cleared to Watson Airport as filed via Emporia, maintain
Seven Thousand.”

g. Do not apply these procedures when a pilot
requests a detailed clearance or to military operations
conducted within ALTRV, stereo routes, operations
above FL 600, and other military operations requiring
special handling.

NOTE-
Departure clearance procedures and phraseology for
military operations within approved altitude reservations,
military operations above FL 600, and other military
operations requiring special handling are contained in
separate procedures in this order or in a LOA, as
appropriate.

REFERENCE-
FAAO 7110.65, ALTRV Clearance, Para 4-2-7.
FAAO 7110.65, Military Operations Above FL 600, Para 9-2-13.

4-3-4. DEPARTURE RESTRICTIONS,
CLEARANCE VOID TIMES, HOLD FOR
RELEASE, AND RELEASE TIMES

Assign departure restrictions, clearance void times,
hold for release, or release times when necessary to
separate departures from other traffic or to restrict or
regulate the departure flow.

REFERENCE-
FAAO 7110.65, Overdue Aircraft, Para 10-3-1.
FAAO 7110.65, Traffic Restrictions, Para 10-4-1.
FAAO 7110.65, Traffic Resumption, Para 10-4-3.

a. Clearance Void Times.

1. When issuing clearance void times at airports
not served by control towers, provide alternative

instructions requiring the pilots to advise ATC of their
intentions no later than 30 minutes after the clearance
void time if not airborne.

2. The facility delivering a clearance void time
to a pilot shall issue a time check.

PHRASEOLOGY-
CLEARANCE VOID IF NOT OFF BY (clearance void
time),

and if required,

IF NOT OFF BY (clearance void time), ADVISE (facility)
NOT LATER THAN (time) OF INTENTIONS.

TIME (time in hours, minutes, and the nearest quarter
minute).

b. Hold For Release (HFR).

1. “Hold for release” instructions shall be used
when necessary to inform a pilot or a controller that
a departure clearance is not valid until additional
instructions are received.

REFERENCE-
P/CG Term- Hold for Release.

2. When issuing hold for release instructions,
include departure delay information.

PHRASEOLOGY-
(Aircraft identification) CLEARED TO (destination)
AIRPORT AS FILED, MAINTAIN (altitude),

and if required,

(additional instructions or information).

HOLD FOR RELEASE, EXPECT (time in hours and/or
minutes) DEPARTURE DELAY.

3. When conditions allow, release the aircraft as
soon as possible.

PHRASEOLOGY-
To another controller,
 
(aircraft identification) RELEASED.

To a flight service specialist,

ADVISE (aircraft identification) RELEASED FOR 
DEPARTURE.

To a pilot at an airport not served by a control tower,

(aircraft identification) RELEASED FOR DEPARTURE.
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c. Release Times.

1. Release times shall be issued to pilots when
necessary to specify the earliest time an aircraft may
depart.

NOTE-
A release time is a departure restriction issued to a pilot
(either directly or through authorized relay) to separate a
departing aircraft from other traffic.

2. The facility issuing a release time to a pilot
shall include a time check.

PHRASEOLOGY-
(Aircraft identification) RELEASED FOR DEPARTURE
AT (time in hours and/or minutes),

and if required,

IF NOT OFF BY (time), ADVISE (facility) NOT LATER
THAN (time) OF INTENTIONS. 
 
TIME (time in hours, minutes, and nearest quarter minute).

d. When expect departure clearance times
(EDCT) are assigned through traffic management
programs, the departure terminal must, to the extent
possible, plan ground movement of aircraft destined
to the affected airport(s) so that flights are sequenced
to depart no earlier than 5 minutes before, and no later
than 5 minutes after the EDCT. Do not release aircraft
on their assigned EDCT if a ground stop (GS)
applicable to that aircraft is in effect, unless approval
has been received from the originator of the GS.

1. If an aircraft has begun to taxi or requests taxi
in a manner consistent with meeting the EDCT, the
aircraft shall be released. Additional coordination is
not required.

2. If an aircraft requests taxi or clearance for
departure inconsistent with meeting the EDCT
window, ask the pilot to verify the EDCT.

(a) If the pilot's EDCT is the same as the FAA
EDCT, the aircraft is released consistent with the
EDCT.

(b) If the pilot's EDCT is not the same as the
FAA EDCT, refer to Trust and Verify Note below.

3. If an aircraft requests taxi too late to meet the
EDCT, contact the ATCSCC through the appropriate
TMU.

NOTE-
(Trust & Verify) EDCTs are revised by Air Carriers and
Traffic Management for changing conditions en route or at
affected airport(s). Terminal controllers' use of aircraft
reported EDCT for departure sequencing should be
verified with the appropriate TMU prior to departure if this
can be accomplished without the aircraft incurring delay
beyond the EDCT reported by the aircraft. The preferred
method for verification is the Flight Schedule Monitor
(FSM). If the EDCT cannot be verified without incurring
additional delay, the aircraft should be released based on
the pilot reported EDCT. The aircraft operator is
responsible for operating in a manner consistent to meet
the EDCT.

4-3-5. GROUND STOP

Do not release an aircraft if a ground stop (GS)
applicable to that aircraft is in effect, without the
approval of the originator of the GS.

4-3-6. DELAY SEQUENCING

When aircraft elect to take delay on the ground before
departure, issue departure clearances to them in the
order in which the requests for clearance were
originally made if practicable.

4-3-7. FORWARD DEPARTURE DELAY
INFORMATION

Inform approach control facilities and/or towers of
anticipated departure delays.

4-3-8. COORDINATION WITH RECEIVING
FACILITY

a. 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.

NOTE-
Agreements requiring additional time are encouraged
between facilities that need earlier coordination. However,
when agreements establish mandatory radar handoff
procedures, coordination needs only be effected in a timely
manner prior to transfer of control.

REFERENCE-
FAAO 7110.65, Chapter 5, Section 4, Transfer of Radar Identification,
Application, Para 5-4-1.
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4-4-1Route Assignment

Section 4. Route Assignment

4-4-1. ROUTE USE

Clear aircraft via routes consistent with the altitude
stratum in which the operation is to be conducted by
one or more of the following:

NOTE-
Except for certain NAVAIDs/routes used by scheduled air
carriers or authorized for specific uses in the control of IFR
aircraft, Air Traffic Service (ATS) routes, and NAVAIDs
established for use at specified altitudes are shown on
U.S.�government charts or DOD FLIP charts.

REFERENCE-
FAAO 7110.65, NAVAID Terms, Para 2-5-2.
FAAO 7110.65, Exceptions, Para 4-1-2.
FAAO 7110.65, Minimum En Route Altitudes, Para 4-5-6.
FAAO 7110.65, Application, Para 5-6-1.

a. Designated ATS routes.

PHRASEOLOGY-
VIA:

VICTOR (color) (airway number)(the word Romeo when
RNAV for existing Alaska routes),

 or

J (route number) (the word Romeo when RNAV for existing
Alaska routes),

 or

SUBSTITUTE (ATS  route) FROM (fix) to (fix),

 or

IR (route number).

CROSS/JOIN VICTOR/(color) (airway number), (number
of miles) MILES (direction) OF (fix).

b. Radials, courses, azimuths, or direct to or from
NAVAIDs.

PHRASEOLOGY-
DIRECT.

VIA;

(name of NAVAID) (specified) RADIAL/COURSE/
AZIMUTH,

 or

(fix) AND (fix),

 or

RADIALS OF (ATS route) AND (ATS route).

c. DME arcs of VORTAC, MLS, or TACAN aids.

d. Radials, courses, azimuths, and headings of
departure or arrival routes.

e. SIDs/STARs/FMSPs.

f. Vectors.

g. Fixes defined in terms of degree‐distance from
NAVAIDs for special military operations.

h. Courses, azimuths, bearings, quadrants, or
radials within a radius of a NAVAID.

PHRASEOLOGY-
CLEARED TO FLY (general direction from NAVAID) OF
(NAVAID name and type) BETWEEN (specified)
COURSES TO/BEARINGS FROM/RADIALS (NAVAID
name when a NDB) WITHIN (number of miles) MILE 
RADIUS,

 or

CLEARED TO FLY (specified) QUADRANT OF (NAVAID
name and type) WITHIN (number of miles) MILE RADIUS.

 or

CLEARED TO FLY (general direction from MLS) OF
(name or MLS) BETWEEN (specified) AZIMUTHS
WITHIN/BETWEEN (number of miles) MILE RADIUS.

EXAMPLE-
1. “Cleared to fly east of Allentown VORTAC between the
zero four five and the one three five radials within four zero
mile radius.”

2. “Cleared to fly east of Crystal Lake radio beacon
between the two two five and the three one five courses to
Crystal Lake within three zero mile radius.”

3. “Cleared to fly northeast quadrant of Philipsburg
VORTAC within four zero mile radius.”
“Cleared to fly east of the Montgomery M-L-S runway two
eight left between the two seven zero and the two four zero
azimuth within a 5 mile radius.”
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NOTE-
The aircraft should track laterally and vertically on the
Haris One Arrival and should descend so as to comply with
all speed and altitude restrictions until reaching Bruno and
then maintain 10,000. Upon reaching 10,000, aircraft
should maintain 10,000 until cleared by ATC to continue to
descend.

REFERENCE-
FAAO 7110.65 Clearance Information, Para 4-7-1.
AIM, Standard Terminal Arrival (STAR), Area Navigation (RNAV) STAR,
and Flight Management System Procedures (FMSP) for Arrivals, 
Para 5-4-1.

i. When a pilot is unable to accept a clearance,
issue revised instructions to ensure positive control
and standard separation.

NOTE-
1. 14 CFR Section 91.123 states that a pilot is not allowed
to deviate from an ATC clearance “that has been
obtained...unless an amended clearance is obtained”
(except when an emergency exists).

2. A pilot is therefore expected to advise the controller if
a clearance cannot be accepted when the clearance is
issued. “We will try” and other such acknowledgements do
not constitute pilot acceptance of an ATC clearance.

3. Controllers are expected to issue ATC clearances which
conform with normal aircraft operational capabilities and
do not require “last minute” amendments to ensure
standard separation.

4. “Expedite” is not to be used in lieu of appropriate
restrictions to ensure separation.

REFERENCE-
FAAO 7110.65, Providing Assistance, Para 10-1-3.

4-5-8. ANTICIPATED ALTITUDE CHANGES

If practicable, inform an aircraft when to expect climb
or descent clearance or to request altitude change
from another facility.

PHRASEOLOGY-
EXPECT HIGHER/LOWER IN (number of miles or
minutes) MILES/MINUTES,

 or

AT (fix). REQUEST ALTITUDE/FLIGHT LEVEL
CHANGE FROM (name of facility).

 If required,

AT (time, fix, or altitude).

REFERENCE-
FAAO 7110.65, IFR Flight Progress Data, Para 2-2-6.

4-5-9. ALTITUDE CONFIRMATION-
NONRADAR

a. Request a pilot to confirm assigned altitude on
initial contact and when position reports are received
unless:

NOTE-
For the purpose of this paragraph, “initial contact” means
a pilot's first radio contact with each sector/position.

1. The pilot states the assigned altitude, or

2. You assign a new altitude to a climbing or
descending aircraft, or

3. TERMINAL. The aircraft was transferred to
you from another sector/position within your facility
(intrafacility).

PHRASEOLOGY-
(In level flight situations),

VERIFY AT (altitude/flight level).

(In climbing/descending situations),

(if aircraft has been assigned an altitude below the lowest
useable flight level),

VERIFY ASSIGNED ALTITUDE (altitude).

(If aircraft has been assigned a flight level at or above the
lowest useable flight level),

VERIFY ASSIGNED FLIGHT LEVEL (flight level).

b. USA. Reconfirm all pilot altitude read backs.

PHRASEOLOGY-
(If altitude read back is correct),
AFFIRMATIVE (altitude).

(If altitude read back is not correct),
NEGATIVE. CLIMB/DESCEND AND MAINTAIN
(altitude),

 or

NEGATIVE. MAINTAIN (altitude).
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4-6-3Holding Aircraft

4-6-4. HOLDING INSTRUCTIONS

When issuing holding instructions, specify:

a. Direction of holding from the fix/waypoint.

b. Holding fix or waypoint.

NOTE-
The holding fix may be omitted if included at the beginning
of the transmission as the clearance limit.

c. Radial, course, bearing, track, azimuth, airway,
or route on which the aircraft is to hold.

d. Leg length in miles if DME or RNAV is to be
used. Specify leg length in minutes if the pilot
requests it or you consider it necessary.

e. Direction of holding pattern turns only if left
turns are to be made, the pilot requests it, or you
consider it necessary.

PHRASEOLOGY-
HOLD (direction) OF (fix/waypoint) ON (specified radial,
course, bearing, track, airway, azimuth(s), or route.)

 If leg length is specified,

(number of minutes/miles) MINUTE/MILE LEG.

 If direction of turn is specified,

LEFT/RIGHT TURNS.

NOTE-
It is mandatory for the controller to issue left or right turns
every time a holding pattern is issued for MLS.

f. Issue maximum holding airspeed advisories
when an aircraft is:

1. Approved to exceed the maximum airspeed
of a pattern, and is cleared into a holding pattern that
will protect for the greater speed; or

2. Observed deviating from the holding pattern
airspace area; or

3. Cleared into an airspeed restricted holding
pattern in which the icon has not been published.

EXAMPLE-
Due to turbulence, a turboprop requests to exceed the
recommended maximum holding airspeed. ATCS may
clear the aircraft into a pattern that protects for the
airspeed request, and shall advise the pilot of the maximum
holding airspeed for the holding pattern airspace area.

PHRASEOLOGY-
“MAXIMUM HOLDING AIRSPEED IS TWO ONE ZERO
KNOTS.”

4-6-5. VISUAL HOLDING POINTS

You may use as a holding fix a location which the pilot
can determine by visual reference to the surface if
he/she is familiar with it.

PHRASEOLOGY-
HOLD AT (location) UNTIL (time or other condition.)

REFERENCE-
FAAO 7110.65, Visual Holding of VFR Aircraft, Para 7-1-4.

4-6-6. HOLDING FLIGHT PATH DEVIATION

Approve a pilot's request to deviate from the
prescribed holding flight path if obstacles and traffic
conditions permit.

4-6-7. UNMONITORED NAVAIDs

Separate an aircraft holding at an unmonitored
NAVAID from any other aircraft occupying the
course which the holding aircraft will follow if it does
not receive signals from the NAVAID.

4-6-8. ILS PROTECTION/CRITICAL AREAS

When conditions are less than reported ceiling
800�feet or visibility of 2 miles, do not authorize
aircraft to hold below 5,000 feet AGL inbound
toward the airport on or within 1 statute mile of the
localizer between the ILS OM or the fix used in lieu
of the OM and the airport. USAF. The holding
restriction applies only when an arriving aircraft is
between the ILS OM or the fix used in lieu of the OM
and the runway.
REFERENCE-
FAAO 7130.3, Holding Pattern Criteria, Para 54 and FIG 20.
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4-7-11. ARRIVAL INFORMATION BY
APPROACH CONTROL FACILITIES

TERMINAL

a. Forward the following information to nonap‐
proach control towers soon enough to permit
adjustment of the traffic flow or to FSSs soon enough
to provide local airport advisory where applicable:

1. Aircraft identification.

2. Type of aircraft.

3. ETA.

4. Type of instrument approach procedure the
aircraft will execute; or

5. For SVFR, the direction from which the
aircraft will enter Class B, Class C, Class D, or
Class�E surface area and any altitude restrictions that
were issued; or

6. For aircraft executing a contact approach, the
position of the aircraft.

NOTE-
Specific time requirements are usually stated in a letter of
agreement.

b. Forward the following information to the tower
when the tower and TRACON are part of the same
facility:

1. Aircraft identification.

2. Type aircraft if required for separation
purposes.

3. Type of instrument approach procedure
and/or runway if differing from that in use.

NOTE-
The local controller has the responsibility to determine
whether or not conditions are adequate for the use of ATTS
data on the CTRD where a facility directive authorizes its
use for the transfer of arrival data.

REFERENCE-
FAAO 7210.3, Use of Modify and Quick Look Functions, Para 11-2-4.
FAAO 7210.3, Use of STARS Quick Look Functions, Para 11-8-4.

c. Where the collocated or satellite tower has
ATTS data displayed on its CTRD, the ATTS modify
or quick look functions may be used to forward
arrival data provided that a facility directive at the
collocated tower or a letter of agreement with the
satellite tower exists which outlines procedures for
using ATTS for transferring this data.

d. Forward the following information to centers:

1. Where two or more instrument approach
procedures are published for the airport, the
particular procedure which an aircraft can expect or
that it will be vectored toward the airport for a visual
approach.

2. Highest altitude being used by the approach
control facility at the holding fix.

3. Average time interval between successive
approaches.

4. Arrival time of aircraft over the holding fix or,
if control has been transferred to you before an
aircraft has reached the fix, a statement or other
indication acknowledging receipt of control respons‐
ibility.

5. Revised EFC if different by 10 minutes or
more from that issued by the center.

6. Missed approaches if they affect center
operations.

7. Information relating to an unreported or
overdue aircraft.

4-7-12. AIRPORT CONDITIONS

a. EN ROUTE. Before issuing an approach
clearance or en route descent, and subsequently as
changes occur, inform an aircraft of any abnormal
operation of approach and landing aids and of
destination airport conditions that you know of which
might restrict an approach or landing.

b. TERMINAL. On first contact or as soon as
possible thereafter, and subsequently as changes
occur, inform an aircraft of any abnormal operation
of approach and landing aids and of destination
airport conditions that you know of which might
restrict an approach or landing. This information may
be omitted if it is contained in the ATIS broadcast and
the pilot states the appropriate ATIS code.
REFERENCE-
FAAO 7110.65, Chapter 3, Section 3, Airport Conditions.

c. TERMINAL. Where RCRs are provided, trans‐
mit this information to USAF and ANG aircraft in
accordance with one of the following. Issue the RCR
to other aircraft upon pilot request.

1. Before or when an approach clearance is
issued.

2. Before an en route descent clearance is
issued.
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Chapter 5. Radar

Section 1. General

5-1-1. PRESENTATION AND EQUIPMENT
PERFORMANCE

Provide radar service only if you are personally
satisfied that the radar presentation and equipment
performance is adequate for the service being
provided.

NOTE-
The provision of radar service is not limited to the distance
and altitude parameters obtained during the commission‐
ing flight check.

5-1-2. ALIGNMENT ACCURACY CHECK

During relief briefing, or as soon as possible after
assuming responsibility for a control position, check
the operating equipment for alignment accuracy and
display acceptability. Recheck periodically
throughout the watch.

REFERENCE-
FAAO 7210.3, Chapter 3, Chapter 8, Chapter 9, Chapter 10, and
Chapter�11.
Comparable Military Directives.

TERMINAL

a. Check the alignment of the radar video display
by assuring that the video/digital map or overlay is
properly aligned with a permanent target of known
range and azimuth on the radar display. Where
possible, check one permanent target per quadrant.

b. Accuracy of the radar video display shall be
verified for digitized radar systems by using the
moving target indicator (MTI) reflectors, fixed
location beacon transponders (Parrots), beacon
real-time quality control (RTQC) symbols or
calibration performance monitor equipment (CPME)
beacon targets.

REFERENCE-
FAAO 7210.3, Tolerance for Radar Fix Accuracy, Para 3-8-1.

c. In Digital Terminal Automation Systems
(DTAS) conducts continuous self-monitoring of
alignment accuracy; therefore, controller alignment
checks are not required.

EN ROUTE

d. Radar Data Processing (RDP) alignment
checking is accomplished by the operational program
as part of the certification procedures for system
startup and then on a real-time basis during
operational hours.

e. Ensure the situation display center and altitude
limits for the system are appropriate for the operating
position.

REFERENCE-
FAAO 7110.65, Selected Altitude Limits, Para 5-14-5.

5-1-3. RADAR USE

Use radar information derived from primary and
secondary radar systems.

REFERENCE-
FAAO 7110.65, Beacon Range Accuracy, Para 5-1-4.
FAAO 7110.65, Inoperative or Malfunctioning Interrogator, 
Para 5-2-15.

a. Secondary radar may be used as the sole display
source as follows:

1. In Class A airspace.

REFERENCE-
FAAO 7110.65, Failed Transponder in Class A Airspace, Para 5-2-16.
14 CFR Section 91.135, Operations in Class A Airspace.

2. Outside Class A airspace, or where mix of
Class�A airspace/non-Class A airspace exists, only
when:

(a) Additional coverage is provided by
secondary radar beyond that of the primary radar, or

(b) The primary radar is temporarily unusable
or out of service. Advise pilots when these conditions
exist, or

(c) A secondary radar system is the only
source of radar data for the area of service. When the
system is used for separation, beacon range accuracy
is assured, as provided in para 5-1-4, Beacon Range
Accuracy. Advise pilots when these conditions exist.

PHRASEOLOGY-
PRIMARY RADAR UNAVAILABLE (describe location).
RADAR SERVICES AVAILABLE ON TRANSPONDER
EQUIPPED AIRCRAFT ONLY.
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NOTE-
1. Advisory may be omitted when provided on ATIS and
pilot indicates having ATIS information.

2. This provision is to authorize secondary radar only
operations where there is no primary radar available and
the condition is temporary.

b. TERMINAL. Do not use secondary radar only
to conduct surveillance (ASR) final approaches
unless an emergency exists and the pilot concurs.

5-1-4. BEACON RANGE ACCURACY

a. You may use beacon targets for separation
purposes if beacon range accuracy is verified by one
of the following methods:

NOTE-
1. The check for verification of beacon range accuracy
accomplished by correlation of beacon and primary radar
targets of the same aircraft is not a check of display
accuracy. Therefore, it is not necessary that it be done using
the same display with which separation is being provided,
nor the same targets being separated.

2. Narrowband and Full Digital Automation Systems:
Technical operations personnel verify beacon range
accuracy for automated narrowband display equipment
and Full Digital Terminal Automation Systems.
Consequently, further verification by the controller is
unnecessary.

1. Correlate beacon and primary targets of the
same aircraft (not necessarily the one being provided
separation) to assure that they coincide.

2. When beacon and primary targets of the same
aircraft do not coincide, correlate them to assure that
any beacon displacement agrees with the specified
distance and direction for that particular radar
system.

3. Refer to beacon range monitoring equipment
where so installed.

b. If beacon range accuracy cannot be verified,
you may use beacon targets only for traffic
information.

REFERENCE-
FAAO 7110.65, Radar Use, Para 5-1-3.

5-1-5. ELECTRONIC ATTACK (EA) ACTIVITY

a. Refer all EA activity requests to the appropriate
center supervisor.

REFERENCE-
FAAO 7610.4, Chapter 2, Section 7, Electronic Attack (EA) and Testing
Coordination.

NOTE-
EA activity can subsequently result in a request to apply
EA�videos to the radar system which may necessitate the
decertification of the narrowband search radar. The
Systems Engineer should be consulted concerning the
effect of EA on the operational use of the narrowband radar
prior to approving/disapproving requests to conduct
EA�activity.

b. When EA activity interferes with the
operational use of radar:

1. EN ROUTE. Request the responsible milit‐
ary unit or aircraft, if initial request was received
directly from pilot, to suspend the activity.

2. TERMINAL. Request suspension of the
activity through the ARTCC. If immediate cessation
of the activity is required, broadcast the request
directly to the EA aircraft on the emergency
frequency. Notify the ARTCC of direct broadcast as
soon as possible.

c. When previously suspended activity will no
longer interfere:

1. EN ROUTE. Inform the NORAD unit or
aircraft that it may be resumed.

2. TERMINAL. Inform the ARTCC or aircraft
that it may be resumed. Obtain approval from the
ARTCC prior to broadcasting a resume clearance
directly to the aircraft.

d. In each stop request, include your facility name,
type of EA activity (chaff dispensing- “stream”/
“burst” or electronic jamming- “buzzer”), radar band
affected and, when feasible, expected duration of
suspension.

PHRASEOLOGY-
BIG PHOTO (identification, if known) (name)
CENTER/TOWER/APPROACH CONTROL.

To stop EA activity:

STOP STREAM/BURST IN AREA (area name) (degree and
distance from facility),

 or
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STOP BUZZER ON (frequency band or channel).

To resume EA activity:

RESUME STREAM/BURST,

 or

RESUME BUZZER ON (frequency band or channel).

5-1-6. SERVICE LIMITATIONS

a. When radar mapping is not available, limit
radar services to:

1. Separating identified aircraft targets.

2. Vectoring aircraft to intercept a PAR final
approach course.

3. Providing radar service in areas that ensure no
confliction with traffic on airways, other ATC areas
of jurisdiction, restricted or prohibited areas, terrain,
etc.

b. EN ROUTE. When the position symbol
associated with the full data block falls more than one
history behind the actual aircraft target or there is no
target symbol displayed, the Mode C information in
the full data block shall not be used for the purpose of
determining separation.

c. Report radar malfunctions immediately for
corrective action and for dispatch of a Notice to
Airmen. Advise adjacent ATC facilities when
appropriate.

REFERENCE-
FAAO 7110.65, Reporting Essential Flight Information, Para 2-1-9.
FAAO 7210.3, Chapter 3, Chapter 7, Chapter 10 Section 5, and
Chapter�11 Section 2.

5-1-7. ELECTRONIC CURSOR

TERMINAL

a. An electronic cursor may be used to aid in
identifying and vectoring an aircraft and to give finer
delineation to a video map. Do not use it as a
substitute for a video map or map overlay; e.g., to
form intersections, airway boundaries, final approach
courses, etc.

b. Fixed electronic cursors may be used to form
the final approach course for surveillance approaches
conducted by military operated mobile radar
facilities.

5-1-8. MERGING TARGET PROCEDURES

a. Except while they are established in a holding
pattern, apply merging target procedures to all radar
identified:

1. Aircraft at 10,000 feet and above.

2. Turbojet aircraft regardless of altitude.

REFERENCE-
P/CG Term- Turbojet Aircraft.

3. Presidential aircraft regardless of altitude.

b. Issue traffic information to those aircraft listed
in subpara a whose targets appear likely to merge
unless the aircraft are separated by more than the
appropriate vertical separation minima.

EXAMPLE-
“Traffic twelve o'clock, seven miles, eastbound, MD-80, at
one seven thousand.”

“United Sixteen and American Twenty‐five, traffic
twelve�o'clock, one zero miles, opposite direction,
eastbound seven twenty seven at flight level three three
zero, westbound MD-Eighty at flight level three one zero.”

c. When both aircraft in subpara b are in RVSM
airspace, and vertically separated by 1,000 feet, if
either pilot reports they are unable to maintain RVSM
due to turbulence or mountain wave, vector either
aircraft to avoid merging with the target of the other
aircraft.

EXAMPLE-
“Delta One Twenty Three, fly heading two niner zero,
vector for traffic. Traffic twelve o'clock, one zero miles,
opposite direction, MD-80 eastbound at flight level three
two zero.”

d. If the pilot requests, vector his/her aircraft to
avoid merging with the target of previously issued
traffic.

NOTE-
Aircraft closure rates are so rapid that when applying
merging target procedures, controller issuance of traffic
must be commenced in ample time for the pilot to decide if
a vector is necessary.

e. If unable to provide vector service, inform the
pilot.

NOTE-
The phraseology “Unable RVSM due turbulence (or
mountain wave)” is only intended for severe turbulence or
other weather encounters with altitude deviations of
approximately 200 feet or more.
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5-2-1Beacon Systems

Section 2. Beacon Systems

5-2-1. ASSIGNMENT CRITERIA

a. General.

1. Mode 3/A is designated as the common
military/civil mode for air traffic control use.

2. Make radar beacon code assignments to only
Mode 3/A transponder‐equipped aircraft.

b. Unless otherwise specified in a directive or a
letter of agreement, make code assignments to
departing, en route, and arrival aircraft in accordance
with the procedures specified in this section for the
radar beacon code environment in which you are
providing ATC service. Give first preference to the
use of discrete beacon codes.

PHRASEOLOGY-
SQUAWK THREE/ALFA (code),

 or

SQUAWK (code).

NOTE-
A code environment is determined by an operating
position's/sector's equipment capability to decode radar
beacon targets using either the first and second or all
four�digits of a beacon code.

REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-2. DISCRETE ENVIRONMENT

a. Issue discrete beacon codes assigned by the
computer. Computer‐assigned codes may be modi‐
fied as required.

1. TERMINAL. Aircraft that will remain within
the terminal facility's delegated airspace shall be
assigned a code from the code subset allocated to the
terminal facility.

2. TERMINAL. Unless otherwise specified in a
facility directive or a letter of agreement, aircraft that
will enter an adjacent ATTS facility's delegated
airspace shall be assigned a beacon code assigned by
the ARTCC computer.

NOTE-
1. This will provide the adjacent facility advance
information on the aircraft and will cause auto‐acquisition
of the aircraft prior to handoff.

2. When an IFR aircraft, or a VFR aircraft that has been
assigned a beacon code by the host computer and whose
flight plan will terminate in another facility's area, cancels
ATC service or does not activate the flight plan, send a
remove strips (RS) message on that aircraft via host
keyboard, the FDIO keyboard, or call via service F.

b. Make handoffs to other positions/sectors on the
computer‐assigned code.

c. Coastal facilities accepting “over” traffic that
will subsequently be handed‐off to an oceanic
ARTCC shall reassign a new discrete beacon code to
an aircraft when it first enters the receiving facility's
airspace. The code reassignment shall be accom‐
plished by inputting an appropriate message into the
computer and issued to the pilot while operating in the
first sector/position in the receiving facility's
airspace.
NOTE-
Per an agreement between FAA and the Department of
Defense, 17 Code subsets in the NBCAP have been
reserved for exclusive military use outside NBCAP
airspace. To maximize the use of these subsets, they have
been allocated to ARTCC's underlying NBCAP airspace
that do not abut an oceanic ARTCC's area. To preclude a
potential situation where two aircraft might be in the same
airspace at the same time on the same discrete code, it is
necessary to reassign an aircraft another code as specified
in subpara�c.
REFERENCE-
FAAO 7110.65, Mixed Environment, Para 5-2-4.
FAAO 7110.65, VFR Code Assignments, Para 5-2-9.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-3. NONDISCRETE ENVIRONMENT

a. Assign appropriate nondiscrete beacon codes
from the function codes specified in para 5-2-6,
Function Code Assignments.

b. Unless otherwise coordinated at the time of
handoff, make handoffs to other positions/sectors on
an appropriate nondiscrete function code.
REFERENCE-
FAAO 7110.65, Mixed Environment, Para 5-2-4.
FAAO 7110.65, VFR Code Assignments, Para 5-2-9.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-4. MIXED ENVIRONMENT

a. When discrete beacon code capability does not
exist in your area of responsibility, comply with the
procedures specified in para 5-2-3, Nondiscrete
Environment.
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conditions of flight not compatible with a stratified
code assignment.

NOTE-
1. Categories of flight that can be assigned Code 4000
include certain flight test aircraft, MTR missions, aerial
refueling operation requiring descent involving more than
one stratum, ALTRVs where continuous monitoring of ATC
communications facilities is not required and frequent
altitude changes are approved, and other aircraft
operating on flight plans requiring special handling by
ATC.

2. Military aircraft operating VFR or IFR in restricted/
warning areas or VFR on VR routes will adjust their
transponders to reply on Code 4000 unless another code
has been assigned by ATC or coordinated, if possible, with
ATC.

c. Assign the following codes to arriving IFR
aircraft, except military turbojet aircraft as specified
in para�4-7-4, Radio Frequency and Radar Beacon
Changes for Military Aircraft:

NOTE-
FL 180 may be used in lieu of FL 240 where the base of
Class�A airspace and the base of the operating sector are
at FL�180, and for inter‐facility handoff the receiving
sector is also stratified at FL 180.

1. Code 2300 may be assigned for descents
while above FL 240.

2. Code 1500 may be assigned for descents into
and while within the strata below FL 240, or with
prior coordination the specific code utilized by the
destination controller, or the code currently assigned
when descent clearance is issued.

3. The applicable en route code for the holding
altitude if holding is necessary before entering the
terminal area and the appropriate code in subparas 1
or 2.

REFERENCE-
FAAO 7110.65, IFR‐VFR and VFR‐IFR Flights, Para 4-2-8.
FAAO 7110.65, Nondiscrete Environment, Para 5-2-3.
FAAO 7110.65, Mixed Environment, Para 5-2-4.
FAAO 7110.65, VFR Code Assignments, Para 5-2-9.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-7. EMERGENCY CODE ASSIGNMENT

Assign codes to emergency aircraft as follows:

a. Code 7700 when the pilot declares an
emergency and the aircraft is not radar identified.

PHRASEOLOGY-
SQUAWK MAYDAY ON 7700.

b. After radio and radar contact have been estab‐
lished, you may request other than single‐piloted
helicopters and single‐piloted turbojet aircraft to
change from Code 7700 to another code appropriate
for your radar beacon code environment.

NOTE-
1. The code change, based on pilot concurrence, the
nature of the emergency, and current flight conditions will
signify to other radar facilities that the aircraft in distress
is identified and under ATC control.

2. Pilots of single‐piloted helicopters and single‐piloted
turbojet aircraft may be unable to reposition transponder
controls during the emergency.

PHRASEOLOGY-
RADAR CONTACT (position). IF FEASIBLE, SQUAWK
(code).
REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

c. The following shall be accomplished on a
Mode C equipped VFR aircraft which is in
emergency but no longer requires the assignment of
Code 7700:

1. TERMINAL. Assign a beacon code that will
permit terminal minimum safe altitude warning
(MSAW) alarm processing.

2. EN ROUTE. An appropriate keyboard entry
shall be made to ensure en route MSAW (EMSAW)
alarm processing.

5-2-8. RADIO FAILURE

When you observe a Code 7600 display, apply the
procedures in para 10-4-4, Communications Failure.

NOTE-
Should a transponder‐equipped aircraft experience a loss
of two‐way radio communications capability, the pilot can
be expected to adjust his/her transponder to Code�7600.
REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-9. VFR CODE ASSIGNMENTS

a. For VFR aircraft receiving radar advisories,
assign an appropriate function code or computer‐as‐
signed code for the code environment in which you
are providing service.

NOTE-
1. Para 5-2-2, Discrete Environment; para 5-2-3,
Nondiscrete Environment, and para 5-2-4, Mixed
Environment, specify code assignment procedures to
follow for the three code environments.



7110.65R2/16/06

5-2-5Beacon Systems

5-2-12. STANDBY OR LOW SENSITIVITY
OPERATION

You may instruct an aircraft operating on an assigned
code to change transponder to “standby” or “low
sensitivity” position:

NOTE-
National standards no longer require improved
transponder to be equipped with the low sensitivity feature.
Therefore, aircraft with late model transponders will be
unable to respond to a request to “squawk low.”

a. When approximately 15 miles from its
destination and you no longer desire operation of the
transponder.

b. When necessary to reduce clutter in a
multi‐target area, or to reduce “ring‐around” or other
phenomena, provided you instruct the aircraft to
return to “normal sensitivity” position as soon as
possible thereafter.

PHRASEOLOGY-
SQUAWK STANDBY,

 or

SQUAWK LOW/NORMAL.

REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-13. CODE MONITOR

Continuously monitor the Mode 3/A radar beacon
codes assigned for use by aircraft operating within
your area of responsibility when nonautomated
beacon decoding equipment (e.g., 10-channel
decoder) is used to display the target symbol.

REFERENCE-
FAAO 7110.65, Function Code Assignments, Para 5-2-6.

NOTE-
In addition to alphanumeric and control symbology
processing enhancements, the MEARTS, STARS, and the
TPX-42 systems are equipped with automatic beacon
decoders. Therefore, in facilities where the automatic
beacon decoders are providing the control slash video,
there is no requirement to have the nonautomated decoding
equipment operating simultaneously.

REFERENCE-
FAAO 7210.3, Monitoring of Mode 3/A Radar Beacon Codes,
Para�3-7-4.

a. This includes the appropriate IFR code actually
assigned and, additionally, Code 1200, Code 1255,
and Code 1277 unless your area of responsibility
includes only Class A airspace. During periods when

ring‐around or excessive VFR target presentations
derogate the separation of IFR traffic, the monitoring
of VFR Code 1200, Code 1255, and Code 1277 may
be temporarily discontinued.

b. Positions of operation which contain a
restricted or warning area or VR route within or
immediately adjacent to their area of jurisdiction
shall monitor Code 4000 and any other code used in
lieu of 4000 within the warning/restricted area or
VR�route. If by local coordination with the restricted/
warning area or VR route user a code other than 4000
is to be exclusively used, then this code shall be
monitored.

c. If a normally assigned beacon code disappears,
check for a response on the following codes in the
order listed and take appropriate action:

NOTE-
When Codes 7500 and/or 7600 have been preselected, it
will be necessary for the ID-SEL-OFF switches for these
codes to be left in the off position so that beacon target for
an aircraft changing to one of these codes will disappear,
thereby alerting the controller to make the check. This
check will not be required if automatic alerting capability
exists.

1. Code 7500 (hijack code).
REFERENCE-
FAAO 7110.65, Hijacked Aircraft, Para 10-2-6.

2. Code 7600 (loss of radio communications
code).

5-2-14. FAILURE TO DISPLAY ASSIGNED
BEACON CODE OR INOPERATIVE/
MALFUNCTIONING TRANSPONDER

a. Inform an aircraft with an operable transponder
that the assigned beacon code is not being displayed.

PHRASEOLOGY-
(Identification) RESET TRANSPONDER, SQUAWK
(appropriate code).

b. Inform an aircraft when its transponder appears
to be inoperative or malfunctioning.

PHRASEOLOGY-
(Identification) YOUR TRANSPONDER APPEARS
INOPERATIVE/MALFUNCTIONING, RESET,
SQUAWK (appropriate code).

c. Ensure that the subsequent control position in
the facility or the next facility, as applicable, is
notified when an aircraft transponder is malfunction‐
ing/inoperative.
REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.
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5-2-15. INOPERATIVE OR MALFUNCTIONING
INTERROGATOR

Inform aircraft concerned when the ground interrog‐
ator appears to be inoperative or malfunctioning.

PHRASEOLOGY-
(Name of facility or control function) BEACON
INTERROGATOR INOPERATIVE/MALFUNCTIONING.

REFERENCE-
FAAO 7110.65, Radar Use, Para 5-1-3.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-16. FAILED TRANSPONDER IN CLASS A
AIRSPACE

Disapprove a request or withdraw previously issued
approval to operate in Class A airspace with a failed
transponder solely on the basis of traffic conditions or
other operational factors.

REFERENCE-
FAAO 7110.65, Radar Use, Para 5-1-3.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-17. VALIDATION OF MODE C READOUT

Ensure that Mode C altitude readouts are valid after
accepting an interfacility handoff, initial track start,
track start from coast/suspend tabular list, missing, or
unreasonable Mode C readouts. For TPX-42 and
equivalent systems ensure that altitude readout is
valid immediately after identification. (TCDD-/
BANS-equipped tower cabs are not required to
validate Mode�C readouts after receiving interfacility
handoffs from TRACONs according to the proced‐
ures in para�5-4-3, Methods, subpara a4.)

a. Consider an altitude readout valid when:

1. It varies less than 300 feet from the pilot
reported altitude, or

PHRASEOLOGY-
(If aircraft is known to be operating below the lowest
useable flight level),

SAY ALTITUDE.

 or

(If aircraft is known to be operating at or above the lowest
useable flight level),

SAY FLIGHT LEVEL.

2. You receive a continuous readout from an
aircraft on the airport and the readout varies by less
than 300 feet from the field elevation, or

NOTE-
A continuous readout exists only when the altitude filter
limits are set to include the field elevation.

REFERENCE-
FAAO 7110.65, Altitude Filters, Para 5-2-23.
FAAO 7110.65, Selected Altitude Limits, Para 5-14-5.
FAAO 7210.3, Display Data, Para 11-2-3.

3. You have correlated the altitude information
in your data block with the validated information in
a data block generated in another facility (by verbally
coordinating with the other controller) and your
readout is exactly the same as the readout in the other
data block.

b. When unable to validate the readout, do not use
the Mode C altitude information for separation.

c. Whenever you observe an invalid Mode C
readout below FL 180:

1. Issue the correct altimeter setting and confirm
the pilot has accurately reported the altitude.

PHRASEOLOGY-
(Location) ALTIMETER (appropriate altimeter), VERIFY
ALTITUDE.

2. If the altitude readout continues to be invalid:

(a) Instruct the pilot to turn off the altitude‐
reporting part of his/her transponder and include the
reason; and

(b) Notify the operations supervisor‐in‐
charge of the aircraft call sign.

PHRASEOLOGY-
STOP ALTITUDE SQUAWK. ALTITUDE DIFFERS BY
(number of feet) FEET.

d. Whenever you observe an invalid Mode C
readout at or above FL 180, unless the aircraft is
descending below Class A airspace:

1. Confirm that the pilot is using 29.92 inches of
mercury as the altimeter setting and has accurately
reported the altitude.

PHRASEOLOGY-
CONFIRM USING TWO NINER NINER TWO AS YOUR
ALTIMETER SETTING.

(If aircraft is known to be operating at or above the lowest
useable flight level),

VERIFY FLIGHT LEVEL.
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REFERENCE-
FAAO 7110.65, Validation of Mode C Readout, Para 5-2-17.
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.
P/CG Term- Automatic Altitude Report.

5-2-21. INFLIGHT DEVIATIONS FROM
TRANSPONDER/MODE C REQUIREMENTS
BETWEEN 10,000 FEET AND 18,000 FEET

Apply the following procedures to requests to deviate
from the Mode C transponder requirement by aircraft
operating in the airspace of the 48 contiguous states
and the District of Columbia at and above 10,000 feet
MSL and below 18,000 feet MSL, excluding the
airspace at and below 2,500 feet AGL.

NOTE-
1. 14 CFR Section 91.215(b) provides, in part, that all U.S.
registered civil aircraft must be equipped with an operable,
coded radar beacon transponder when operating in the
altitude stratum listed above. Such transponders shall have
a Mode 3/A 4096 code capability, replying to Mode 3/A
interrogation with the code specified by ATC, or a Mode S
capability, replying to Mode 3/A interrogations with the
code specified by ATC. The aircraft must also be equipped
with automatic pressure altitude reporting equipment
having a Mode C capability that automatically replies to
Mode C interrogations by transmitting pressure altitude
information in 100-foot increments.

2. The exception to 14 CFR Section 91.215 (b) is 14 CFR
Section 91.215(b)(5) which states: except balloons,
gliders, and aircraft without engine-driven electrical
systems.

REFERENCE-
FAAO 7210.3, Chapter 19, Temporary Flight Restrictions.

a. Except in an emergency, do not approve inflight
requests for authorization to deviate from 14 CFR
Section�91.215(b)(5)(i) requirements originated by
aircraft without transponder equipment installed.

b. Approve or disapprove other inflight deviation
requests, or withdraw approval previously issued to
such flights, solely on the basis of traffic conditions
and other operational factors.

c. Adhere to the following sequence of action
when an inflight VFR deviation request is received
from an aircraft with an inoperative transponder or
Mode C, or is not Mode C equipped:

1. Suggest that the aircraft conduct its flight in
airspace unaffected by the CFRs.

2. Suggest that the aircraft file an IFR flight
plan.

3. Suggest that the aircraft provide a VFR route
of flight and maintain radio contact with ATC.

d. Do not approve an inflight deviation unless the
aircraft has filed an IFR flight plan or a VFR route of
flight is provided and radio contact with ATC is
maintained.

e. You may approve an inflight deviation request
which includes airspace outside your jurisdiction
without the prior approval of the adjacent ATC
sector/facility providing a transponder/Mode C status
report is forwarded prior to control transfer.

f. Approve or disapprove inflight deviation
requests within a reasonable period of time or advise
when approval/disapproval can be expected.
REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-22. BEACON TERMINATION

Inform an aircraft when you want it to turn off its
transponder.

PHRASEOLOGY-

STOP SQUAWK.

(For a military aircraft when you do not know if the military
service requires that it continue operating on another
mode),

STOP SQUAWK (mode in use).
REFERENCE-
FAAO 7110.65, Beacon Identification Methods, Para 5-3-3.

5-2-23. ALTITUDE FILTERS 

TERMINAL

Set altitude filters to display Mode C altitude readouts
to encompass all altitudes within the controller's
jurisdiction. Set the upper limits no lower than
1,000�feet above the highest altitude for which the
controller is responsible. In those stratified positions,
set the lower limit to 1,000 feet or more below the
lowest altitude for which the controller is responsible.
When the position's area of responsibility includes
down to an airport field elevation, the facility will
normally set the lower altitude filter limit to
encompass the field elevation so that provisions of
para 2-1-6, Safety Alert, and para�5-2-17, Valida‐
tion of Mode C Readout, subpara�a2 may be applied.
Air traffic managers may authorize temporary
suspension of this requirement when target clutter is
excessive.
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Section 3. Radar Identification

5-3-1. APPLICATION

Before you provide radar service, establish and
maintain radar identification of the aircraft involved,
except as provided in para 5-5-1, Application,
subparas b2 and 3.

REFERENCE-
FAAO 7110.65, Use of Tower Radar Displays, Para 3-1-9.

5-3-2. PRIMARY RADAR IDENTIFICATION
METHODS

Identify a primary or radar beacon target by using one
of the following methods:

a. Observing a departing aircraft target within
1�mile of the takeoff runway end at airports with an
operating control tower, provided one of the
following methods of coordination is accomplished.

1. A verbal rolling/boundary notification is
issued for each departure, or

2. A nonverbal rolling/boundary notification is
used for each departure aircraft.

NOTE-
Nonverbal notification can be accomplished via the use of
a manual or electronic “drop tube” or automation.

b. Observing a target whose position with respect
to a fix (displayed on the video map, scribed on the
map overlay, or displayed as a permanent echo) or a
visual reporting point (whose range and azimuth from
the radar antenna has been accurately determined and
made available to the controller) corresponds with a
direct position report received from an aircraft, and
the observed track is consistent with the reported
heading or route of flight. If a TACAN/VORTAC is
located within 6,000 feet of the radar antenna, the
TACAN/VORTAC may be used as a reference fix for
radar identification without being displayed on the
video map or map overlay.

NOTE-
1. Establishment of radar identification through use of
DME position information can be complicated by the fact
that some military TACANs are not collocated with
frequency-paired VORs and might be separated from them
by as much as 31 miles.

2. Visual reporting points used for RADAR identification
are limited to those most used by pilots and whose range

and azimuth have been determined by supervisory
personnel.

c. Observing a target make an identifying turn or
turns of 30 degrees or more, provided the following
conditions are met:

NOTE-
Use of identifying turns or headings which would cause the
aircraft to follow normal IFR routes or known VFR flight
paths might result in misidentification. When these
circumstances cannot be avoided, additional methods of
identification may be necessary.

1. Except in the case of a lost aircraft, a pilot
position report is received which assures you that the
aircraft is within radar coverage and within the area
being displayed.

2. Only one aircraft is observed making these
turns.

3. For aircraft operating in accordance with an
IFR clearance, you either issue a heading away from
an area which will require an increased minimum IFR
altitude or have the aircraft climb to the highest
minimum altitude in your area of jurisdiction before
you issue a heading.
REFERENCE-
FAAO 7110.65, Use of Tower Radar Displays, Para 3-1-9.
FAAO 7110.65, Surveillance Unusable, Para 5-12-11.

5-3-3. BEACON IDENTIFICATION METHODS

When using only Mode 3/A radar beacon to identify
a target, use one of the following methods:

a. Request the aircraft to activate the “IDENT”
feature of the transponder and then observe the
identification display.

NOTE-
1. At facilities where the single‐slash “IDENT”
modification is installed or other decoder modifications
have been made which increase the number of “blooming”
target displays, it will be necessary to exercise additional
care to preclude the possibility of misidentification.

2. TERMINAL. When automated displays are operated in
the analog mode, the “IDENT” return is displayed as a
double slash and the emergency return as a single bloomer
whenever the beacon control head is in the “fail” position.

PHRASEOLOGY-
IDENT.
SQUAWK (code) AND IDENT.
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b. Request the aircraft to change to a specific
discrete or nondiscrete code, as appropriate, and then
observe the target or code display change. If a code
change is required in accordance with Section 2,
Beacon Systems, of this chapter, use the codes
specified therein.

c. Request the aircraft to change transponder to
“standby.” After you observe the target disappear for
sufficient scans to assure that loss of target resulted
from placing the transponder in “standby” position,
request the aircraft to return transponder to normal
operation and then observe the reappearance of the
target.

PHRASEOLOGY-
SQUAWK STANDBY,

then

SQUAWK NORMAL.

d. EN ROUTE. During narrowband operations,
an aircraft may be considered identified when the full
data block is automatically associated with the
beacon target symbol of an aircraft that is squawking
a discrete code assigned by the computer.

PHRASEOLOGY-
SQUAWK (4 digit discrete code), AND IF YOUR
ALTITUDE REPORTING EQUIPMENT IS TURNED
OFF, SQUAWK ALTITUDE.

NOTE-
The AIM informs pilots to adjust Mode C transponders with
altitude reporting capability activated unless deactivation
is requested by ATC. Squawk altitude is included to provide
applicable phraseology.

REFERENCE-
FAAO 7110.65, Use of Tower Radar Displays, Para 3-1-9.
FAAO 7110.65, Position Information, Para 5-3-6.

5-3-4. TERMINAL AUTOMATION SYSTEMS
IDENTIFICATION METHODS

TERMINAL

a. Consider an auto‐acquired aircraft as identified
when the data block is displayed and is visible to you,
and one of the following conditions exist:

1. The radar or beacon identification procedures
have been used to confirm the identity of the tagged
target.

2. The aircraft is being handed off using a NAS
automated system and one of the following does not

appear in the data block: “CST”, “NAT”, “NT”,
“AMB”, “OLD”, “NB”, “TU”, “AM”, or “OL”.

b. Use the data block to maintain target identity
unless it is in a coast status or displaced from the
appropriate target.

c. A displaced data block shall be updated at all
times.
REFERENCE-
FAAO 7110.65, Use of Tower Radar Displays, Para 3-1-9.

5-3-5. QUESTIONABLE IDENTIFICATION

a. Use more than one method of identification
when proximity of targets, duplication of observed
action, or any other circumstances cause doubt as to
target identification.

b. If identification is questionable for any reason,
take immediate action to reidentify the aircraft or
terminate radar service. Identify the aircraft as
follows:

1. As described in para 5-3-2, Primary Radar
Identification Methods, or para 5-3-3, Beacon
Identification Methods.

2. En route.  Ensure that all primary targets are
displayed when radar identification is lost or is
questionable.
REFERENCE-
FAAO 7110.65, Methods, Para 5-4-3.

5-3-6. POSITION INFORMATION

Inform an aircraft of its position whenever radar
identification is established by means of identifying
turns or by any of the beacon identification methods
outlined in para 5-3-3, Beacon Identification
Methods. Position information need not be given
when identification is established by position
correlation or when a departing aircraft is identified
within 1 mile of the takeoff runway end.

5-3-7. IDENTIFICATION STATUS

a. Inform an aircraft of radar contact when:

1. Initial radar identification in the ATC system
is established.

2. Subsequent to loss of radar contact or
terminating radar service, radar identification is
reestablished.

PHRASEOLOGY-
RADAR CONTACT (position if required).
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b. Inform an aircraft when radar contact is lost.

PHRASEOLOGY-
RADAR CONTACT LOST (alternative instructions when
required).

5-3-8. TARGET MARKERS

EN ROUTE

Retain data blocks that are associated with the
appropriate target symbol in order to maintain
continuous identity of aircraft. Retain the data block
until the aircraft has exited the sector or delegated
airspace, and all potential conflicts have been
resolved; including an aircraft that is a point out. The
data block shall display flight identification and
altitude information, as a minimum. The displayed
altitude may be assigned, interim, or reported.

5-3-9. TARGET MARKERS

TERMINAL

a. Retain data blocks that are associated with the
appropriate target symbol in order to maintain
continuous identity of aircraft. Retain the data block

until the aircraft has exited the sector or delegated
airspace, and all potential conflicts have been
resolved; including an aircraft that is a point out. The
data block shall display flight identification and
altitude information, as a minimum.

NOTE-
Where delegated airspace extends beyond Class B and/or
Class C airspace, the following will apply: If a VFR
aircraft is clear of Class B and Class C airspace and radar
services have been terminated then retention of the data
block is no longer required.

b. During prearranged coordination procedures,
the controllers who penetrate another controller's
airspace shall display data block information of that
controller's aircraft which shall contain, at a
minimum, the position symbol and altitude informa‐
tion.

REFERENCE-
FAAO 7110.65, Coordinate Use of Airspace, Para 2-1-14.
FAAO 7110.65, Transfer of Radar Identification, Methods, 
Para 5-4-3.
FAAO 7110.65, Automated Information Transfer (AIT), 
Para 5-4-8.
FAAO 7110.65, Prearranged Coordination, Para 5-4-10.
FAAO 7210.3, Prearranged Coordination, Para 3-7-7.
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Section 4. Transfer of Radar Identification

5-4-1. APPLICATION

To provide continuous radar service to an aircraft and
facilitate a safe, orderly, and expeditious flow of
traffic, it is often necessary to transfer radar
identification of an aircraft from one controller to
another. This section describes the terms, methods,
and responsibilities associated with this task.
Interfacility and intrafacility transfers of radar
identification shall be accomplished in all areas of
radar surveillance except where it is not operationally
feasible. Where such constraints exist, they shall be:

a. Covered in letters of agreement which clearly
state that control will not be based upon a radar
handoff, or

b. Coordinated by the transferring and receiving
controllers for a specified period of time.

REFERENCE-
FAAO 7110.65, Coordination with Receiving Facility, Para 4-3-8.

5-4-2. TERMS

a. Handoff. An action taken to transfer the radar
identification of an aircraft from one controller to
another controller if the aircraft will enter the
receiving controller's airspace and radio communica‐
tions with the aircraft will be transferred.

b. Radar Contact. The term used to inform the
controller initiating a handoff that the aircraft is
identified and approval is granted for the aircraft to
enter the receiving controller's airspace.

c. Point Out. A physical or automated action
taken by a controller to transfer the radar identifica‐
tion of an aircraft to another controller if the aircraft
will or may enter the airspace or protected airspace of
another controller and radio communications will not
be transferred.

d. Point Out Approved. The term used to inform
the controller initiating a point out that the aircraft is
identified and that approval is granted for the aircraft
to enter the receiving controller's airspace, as
coordinated, without a communications transfer or
the appropriate automated system response.

e. Traffic. A term used to transfer radar identifica‐
tion of an aircraft to another controller for the purpose

of coordinating separation action. Traffic is normally
issued:

1. In response to a handoff or point out;

2. In anticipation of a handoff or point out; or

3. In conjunction with a request for control of an
aircraft.

f. Traffic Observed. The term used to inform the
controller issuing the traffic restrictions that the
traffic is identified and that the restrictions issued are
understood and will be complied with.

5-4-3. METHODS

a. Transfer the radar identification of an aircraft by
at least one of the following methods:

1. Physically point to the target on the receiving
controller's display.

2. Use landline voice communications.

3. Use automation capabilities.

NOTE-
EN ROUTE. Interfacility handoff capabilities are
available that can be manually initiated and accepted
when operating on the backup RDP while FDP is
available. The backup RDP by itself does not have the
capabilities for interfacility handoffs. Therefore, handoffs
between facilities must be made via landline voice
communications when operating with the backup RDP
only.

4. TERMINAL. Use the “Modify” or “Quick
Look” functions for data transfer between the
TRACON and tower cab only if specific procedures
are established in a facility directive. The local
controller has the responsibility to determine whether
or not conditions are adequate for the use of
ARTS/STARS data on the BRITE/DBRITE/TDW.
REFERENCE-
FAAO 7210.3, Use of Modify and Quick Look Functions, Para 11-2-4.
FAAO 7210.3, Use of Stars Quick Look Functions, Para 11-8-4.

b. When making a handoff, point‐out, or issuing
traffic restrictions, relay information to the receiving
controller in the following order:

1. The position of the target relative to a fix, map
symbol, or radar target known and displayed by both
the receiving and transferring controller. Mileage
from the reference point may be omitted when
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NOTE-
Those en route facilities using HOST software that
provides capability for passing interim altitude shall
include the specific operations and procedures for use of
this procedure in a LOA between the appropriate facilities.

3. Comply with restrictions issued by the
receiving controller unless otherwise coordinated.

4. Be responsible for subsequent radar handoffs
and communications transfer, including flight data
revisions and coordination, unless otherwise agreed
to by the receiving controller or as specified in a LOA.

b. The receiving controller shall:

1. Ensure that the target position corresponds
with the position given by the transferring controller
or that there is an association between a computer
data block and the target being transferred prior to
approving a point out.

2. Be responsible for separation between point
out aircraft and other aircraft for which he/she has
separation responsibility.

3. Issue restrictions necessary to provide
separation from other aircraft within his/her area of
jurisdiction.

5-4-8. AUTOMATED INFORMATION TRANSFER
(AIT)

Transfer radar identification, altitude control, and/or
en route fourth line control information, without
verbal coordination under the following conditions:

a. During radar handoff; and

b. Via information displayed in full data blocks;
and

c. Within the same facility, except as provided in
para 5-4-9, Interfacility Automated Information
Transfer; and

d. When following procedures specified in your
facility AIT directive.

REFERENCE-
FAAO 7110.65, En Route Fourth Line Data Block Usage, Para�5-4-11.

5-4-9. INTERFACILITY AUTOMATED
INFORMATION TRANSFER

EN ROUTE

Transfer radar identification without verbal coordin‐
ation under the following conditions:

a. During radar handoff; and

b. Via information displayed in full data blocks;
and

c. On aircraft at assigned altitude in level flight;
and

d. Only the first sector within the receiving facility
shall utilize the procedure; and

e. When following procedures specified in your
facility AIT directive and LOA.

5-4-10. PREARRANGED COORDINATION

Prearranged coordination allowing aircraft under
your control to enter another controller's area of
jurisdiction may only be approved provided
procedures are established and published in a facility
directive/LOA in accordance with FAAO 7210.3,
para 3-7-7, Prearranged Coordination.
NOTE-
Under no circumstances may one controller permit an
aircraft to enter another's airspace without proper
coordination. Coordination can be accomplished by
several means; i.e., radar handoff, automated information
transfer, verbal, point-out, and by prearranged
coordination procedures identified in a facility directive
that clearly describe the correct application. Airspace
boundaries should not be permitted to become barriers to
the efficient movement of traffic. In addition, complete
coordination, awareness of traffic flow, and understanding
of each position's responsibility concerning penetration of
another's airspace cannot be overemphasized.
REFERENCE-
FAAO 7110.65, Coordinate Use of Airspace, Para 2-1-14.
FAAO 7110.65, Transfer of Radar Identification, Methods, Para 5-4-3.
FAAO 7110.65, Automated Information Transfer (AIT), Para 5-4-8.
FAAO 7210.3, Prearranged Coordination, Para 3-7-7.

5-4-11. EN ROUTE FOURTH LINE DATA BLOCK
USAGE

a. The en route fourth line data block shall be used
to forward only the specified control information
listed below. Any additional control information shall
be forwarded via other communication methods.
En�route fourth line data block free text area may be
used by individual sector teams for recording any
additional information the team deems appropriate
for managing the sector, but shall be removed prior to
initiation of identification transfer.
REFERENCE-
FAAO 7110.65, Transferring Controller Handoff, Para 5-4-5b.

b. The en route fourth line data block area shall be
used for coordination purposes only in association
with radar identified aircraft.
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Section 5. Radar Separation

5-5-1. APPLICATION

a. Radar separation shall be applied to all RNAV
aircraft operating on a random (impromptu) route at
or below FL 450 and to all published Q routes in the
conterminous United States.

b. Radar separation may be applied between:

1. Radar identified aircraft.

2. An aircraft taking off and another radar
identified aircraft when the aircraft taking off will be
radar‐identified within 1 mile of the runway end.

3. A radar‐identified aircraft and one not
radar‐identified when either is cleared to climb/
descend through the altitude of the other provided:

(a) The performance of the radar system is
adequate and, as a minimum, primary radar targets or
ASR-9/Full Digital Radar Primary Symbol targets
are being displayed on the display being used within
the airspace within which radar separation is being
applied; and

(b) Flight data on the aircraft not radar‐identi‐
fied indicate it is a type which can be expected to give
adequate primary/ASR-9/Full Digital Radar Primary
Symbol return in the area where separation is applied;
and

(c) The airspace within which radar separa‐
tion is applied is not less than the following number
of miles from the edge of the radar display:

(1) When less than 40 miles from the
antenna- 6 miles;

(2) When 40 miles or more from the
antenna- 10 miles;

(3) Narrowband radar operations-
10�miles; and

(d) Radar separation is maintained between
the radar‐identified aircraft and all observed primary,
ASR-9/Full Digital Radar Primary Symbol, and
secondary radar targets until nonradar separation is
established from the aircraft not radar identified; and

(e) When the aircraft involved are on the same
relative heading, the radar‐identified aircraft is
vectored a sufficient distance from the route of the
aircraft not radar identified to assure the targets are

not superimposed prior to issuing the clearance to
climb/descend.

REFERENCE-
FAAO 7110.65, Exceptions, Para 4-1-2.
FAAO 7110.65, Route Use, Para 4-4-1.
FAAO 7110.65, Application, Para 5-3-1.
FAAO 7110.65, Additional Separation for Formation Flights,
Para�5-5-8.
FAAO 7110.65, Approach Separation Responsibility, Para 5-9-5.

5-5-2. TARGET SEPARATION

a. Apply radar separation:

1. Between the centers of primary radar targets;
however, do not allow a primary target to touch
another primary target or a beacon control slash.

2. Between the ends of beacon control slashes.

NOTE-
At TPX-42 sites, the bracket video feature must be
activated to display the beacon control slash.

3. Between the end of a beacon control slash and
the center of a primary target.

4. All-digital displays. Between the centers of
digitized targets. Do not allow digitized targets to
touch.

REFERENCE-
FAAO 7110.65, Simultaneous Independent ILS/MLS Approaches-
Dual�& Triple, Para 5-9-7.

5-5-3. TARGET RESOLUTION

a. A process to ensure that correlated radar targets
or digitized targets do not touch.

b. Mandatory traffic advisories and safety alerts
shall be issued when this procedure is used.

NOTE-
This procedure shall not be provided utilizing mosaic radar
systems.

c. Target resolution shall be applied as follows:

1. Between the edges of two primary targets or
the edges of primary digitized targets.

2. Between the end of the beacon control slash
and the edge of a primary target or primary digitized
target.

3. Between the ends of two beacon control
slashes.
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5-5-4. MINIMA

Separate aircraft by the following minima:

a. Broadband Radar System or Digital Terminal
Automation System (DTAS):

NOTE-
Includes single sensor long range radar mode.

1. When less than 40 miles from the antenna-
3�miles.

2. When 40 miles or more from the antenna-
5�miles.

3. TERMINAL. For single sensor ASR-9 with
Mode S, when less than 60 miles from the antenna -
3 miles.

NOTE-
Wake turbulence procedures specify increased separation
minima required for certain classes of aircraft because of
the possible effects of wake turbulence.

b. Stage A/DARC, MEARTS Mosaic Mode,
Terminal Mosaic/Multi-Sensor Mode:

NOTE-
Mosaic/Multi-Sensor Mode combines radar input from 2
to 16 sites into a single picture utilizing a mosaic grid
composed of radar sort boxes.

1. Below FL 600- 5 miles.

2. At or above FL 600- 10 miles.

3. For areas meeting all of the following
conditions:

(a) Radar site adaptation is set to single
sensor.

(b) Significant operational advantages can be
obtained.

(c) Within 40 miles of the antenna.

(d) Below FL 180.

(e) Facility directives specifically define the
area where the separation can be applied. Facility
directives may specify 3 miles.

REFERENCE-
FAAO 7210.3, Single Site Coverage Stage A Operations, Para 8-2-1.
FAAO 7210.3, Single Site Coverage ATTS Operations, Para 11-8-15.

4. When transitioning from terminal to en route
control, 3 miles increasing to 5 miles or greater,
provided:

(a) The aircraft are on diverging routes/
courses, and/or

(b) The leading aircraft is and will remain
faster than the following aircraft; and

(c) Separation constantly increasing and the
first center controller will establish 5 NM or other
appropriate form of separation prior to the aircraft
departing the first center sector; and

(d) The procedure is covered by a letter of
agreement between the facilities involved and limited
to specified routes and/or sectors/positions.

c. MEARTS Mosaic Mode:

NOTE-
1. Sensor Mode displays information from the radar input
of a single site.

2. Procedures to convert MEARTS Mosaic Mode to
MEARTS Sensor Mode at each PVD/MDM will be
established by facility directive.

1. When less than 40 miles from the antenna-
3�miles.

2. When 40 miles or more from the antenna-
5�miles.

d. STARS Multi-Sensor Mode:

NOTE-
1. In Multi-Sensor Mode, STARS displays targets as filled
and unfilled boxes, depending upon the target's distance
from the radar site providing the data. Since there is
presently no way to identify which specific site is providing
data for any given target, utilize separation standards for
targets 40 or more miles from the antenna.
 
2. When operating in STARS Single Sensor Mode, if TRK
appears in the data block, handle in accordance with
para�5-3-7, Identification Status, subpara b, and take
appropriate steps to establish nonradar separation.
 
3. TRK appears in the data block whenever the aircraft is
being tracked by a radar site other than the radar currently
selected. Current equipment limitations preclude a target
from being displayed in the single sensor mode; however,
a position symbol and data block, including altitude
information, will still be displayed. Therefore, low altitude
alerts shall be provided in accordance with para 2-1-6,
Safety Alert.

WAKE TURBULENCE APPLICATION

e. Separate aircraft operating directly behind, or
directly behind and less than 1,000 feet below, or
following an aircraft conducting an instrument
approach by:

3/15/077110.65R CHG 2
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5-5-6. EXCEPTIONS

a. Do not use Mode C to effect vertical separation
with an aircraft on a cruise clearance, contact
approach, or as specified in para 5-15-4, System
Requirements, subpara e3.

REFERENCE-
FAAO 7110.65, Exceptions, Para 6-6-2.
FAAO 7110.65, Contact Approach, Para 7-4-6.
P/CG Term- Cruise.

b. Assign an altitude to an aircraft only after the
aircraft previously at that altitude is observed at or
passing through another altitude separated from the
first by the appropriate minima when:

1. Severe turbulence is reported.

2. Aircraft are conducting military aerial
refueling.

REFERENCE-
FAAO 7110.65, Military Aerial Refueling, Para 9-2-12.

3. The aircraft previously at that altitude has
been issued a climb/descent at pilot's discretion.

5-5-7. PASSING OR DIVERGING

a. TERMINAL. In accordance with the following
criteria, all other approved separation may be
discontinued, and passing or diverging separation
applied when:

1. Aircraft are on opposite/reciprocal courses
and you have observed that they have passed each
other; or aircraft are on same or crossing courses and
one aircraft has crossed the projected course of the
other and the angular difference between their
courses is at least 15 degrees.

2. The tracks are monitored to ensure that the
primary targets, beacon control slashes, or full digital
terminal system primary and/or beacon target
symbols will not touch.

REFERENCE-
FAAO 7110.65, Course Definitions, Para 1-2-2.

NOTE-
Although all other approved separation may be
discontinued, the requirements of para 5-5-4, Minima,
subparas e and f shall apply when operating behind a
heavy jet/B757.

b. EN ROUTE. Vertical separation between
aircraft may be discontinued when they are on

opposite courses as defined in para 1-2-2, Course
Definitions; and

1. You are in communications with both aircraft
involved; and

2. You tell the pilot of one aircraft about the
other aircraft, including position, direction, type; and

3. One pilot reports having seen the other
aircraft and that the aircraft have passed each other;
and

4. You have observed that the radar targets have
passed each other; and

5. You have advised the pilots if either aircraft
is classified as a heavy jet/B757 aircraft.

6. Although vertical separation may be discon‐
tinued, the requirements of para 5-5-4, Minima,
subparas e and f must be applied when operating
behind a heavy jet/B757.

EXAMPLE-
“Traffic, twelve o'clock, Boeing Seven Twenty Seven,
opposite direction. Do you have it in sight?”

(If the answer is in the affirmative):

“Report passing the traffic.”

(When pilot reports passing the traffic and the radar
targets confirm that the traffic has passed, issue
appropriate control instructions.)

5-5-8. ADDITIONAL SEPARATION FOR
FORMATION FLIGHTS

Because of the distance allowed between formation
aircraft and lead aircraft, additional separation is
necessary to ensure the periphery of the formation is
adequately separated from other aircraft, adjacent
airspace, or obstructions. Provide supplemental
separation for formation flights as follows:

a. Separate a standard formation flight by adding
1 mile to the appropriate radar separation minima.

REFERENCE-
FAAO 7110.65, Formation Flights, Para 2-1-13.
FAAO 7110.65, Application, Para 5-5-1.
FAAO 7110.65, Separation, Para 7-7-3.
P/CG Term- Formation Flight.

b. Separate two standard formation flights from
each other by adding 2 miles to the appropriate
separation minima.

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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Section 6. Vectoring

5-6-1. APPLICATION

Vector aircraft:

a. In controlled airspace for separation, safety,
noise abatement, operational advantage, or when a
pilot requests. Allow aircraft operating on an RNAV
route to remain on their own navigation to the extent
possible.

b. In Class G airspace only upon pilot request and
as an additional service.

c. At or above the MVA or the minimum IFR
altitude except as authorized for radar approaches,
special VFR, VFR operations, or by para 5-6-3,
Vectors Below Minimum Altitude.

NOTE-
VFR aircraft not at an altitude assigned by ATC may be
vectored at any altitude. It is the responsibility of the pilot
to comply with the applicable parts of CFR Title 14.

REFERENCE-
FAAO 7110.65, Minimum En Route Altitudes, Para 4-5-6.
FAAO 7110.65, Priority, Para 7-5-2.
FAAO 7110.65, Altitude Assignment, Para 7-5-4.
FAAO 7110.65, Altitude Assignments, Para 7-7-5.
14 CFR Section 91.119, Minimum Safe Altitudes: General.

d. In airspace for which you have control
jurisdiction, unless otherwise coordinated.

e. So as to permit it to resume its own navigation
within radar coverage.

f. Operating special VFR only within Class B,
Class C, Class D, or Class E surface areas.

g. Operating VFR at those locations where a
special program is established, or when a pilot
requests, or you suggest and the pilot concurs.

REFERENCE-
FAAO 7110.65, Route Use, Para 4-4-1.
FAAO 7110.65, Visual Separation, Para 7-2-1.
FAAO 7110.65, Separation, Para 7-5-3.
FAAO 7110.65, Application, Para 7-6-1.
FAAO 7110.65, Separation Minima, Para 9-4-4.
FAAO 7210.3, Chapter 11, Section 1, Terminal VFR Radar Services.

5-6-2. METHODS

a. Vector aircraft by specifying:

1. Direction of turn, if appropriate, and
magnetic heading to be flown, or

PHRASEOLOGY-
TURN LEFT/RIGHT HEADING (degrees).

FLY HEADING (degrees).

FLY PRESENT HEADING.

DEPART (fix) HEADING (degrees).

2. The number of degrees, in group form, to turn
and the direction of turn, or

PHRASEOLOGY-
TURN (number of degrees) DEGREES LEFT/RIGHT.

3. For NO‐GYRO procedures, the type of
vector, direction of turn, and when to stop turn.

PHRASEOLOGY-
THIS WILL BE A NO‐GYRO VECTOR,

TURN LEFT/RIGHT.

STOP TURN.

b. When initiating a vector, advise the pilot of the
purpose.

PHRASEOLOGY-
VECTOR TO (fix or airway).

VECTOR TO INTERCEPT (name of NAVAID) (specified)
RADIAL.

VECTOR FOR SPACING.

VECTOR TO FINAL APPROACH COURSE,

or if the pilot does not have knowledge of the type of 
approach,

VECTOR TO (approach name) FINAL APPROACH
COURSE.

NOTE-
Determine optimum routing based on factors such as wind,
weather, traffic, pilot requests, noise abatement, adjacent
sector requirement, and letters of agreement.

c. Issue with the vector an altitude to maintain and
all appropriate altitude restrictions when:

1. The vector will take the aircraft off an
assigned procedure which contains altitude instruc‐
tions, i.e., instrument approach, nonradar SID, FMSP,
etc.

3/15/07 7110.65R CHG 2
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Section 8. Radar Departures

5-8-1. PROCEDURES

Use standard departure routes and channelized
altitudes whenever practical to reduce coordination.
Do not, however, assign these routes solely to provide
for possible radar or communication failure.

5-8-2. INITIAL HEADING

Before departure, assign the initial heading to be
flown if a departing aircraft is to be vectored
immediately after takeoff.

PHRASEOLOGY-
FLY RUNWAY HEADING.
TURN LEFT/RIGHT, HEADING (degrees).

NOTE-
TERMINAL. A purpose for the heading is not necessary,
since pilots operating in a radar environment associate
assigned headings with vectors to their planned route of
flight.

REFERENCE-
FAAO 7110.65, Departure Clearances, Para 4-3-2.
FAAO 7110.65, Vectors Below Minimum Altitude, Para 5-6-3.

5-8-3. SUCCESSIVE OR SIMULTANEOUS
DEPARTURES

TERMINAL

Separate aircraft departing from the same airport/
heliport or adjacent airports/heliports in accordance
with the following minima provided radar identifica‐
tion with the aircraft will be established within 1 mile
of the takeoff runway end/helipad and courses will
diverge by 15 degrees or more.

NOTE-
1. FAAO 8260.19, Flight Procedures and Airspace,
establishes guidelines for IFR departure turning
procedures which assumes a climb to 400 feet above the
airport elevation before a turn is commenced.
FAAO�8260.3, United States Standard for Terminal
Instrument Procedures (TERPS), the ILS missed approach
criteria, requires a straight climb of 400 feet be specified
where turns greater than 15 degrees are required.

2. Consider known aircraft performance characteristics
when applying initial separation to successive departing
aircraft.

3. When one or both of the departure surfaces is a helipad,
use the takeoff course of the helicopter as a reference,
comparable to the centerline of a runway and the helipad
center as the threshold.

a. Between aircraft departing the same runway/
helipad or parallel runways/helicopter takeoff
courses separated by less than 2,500 feet- 1 mile if
courses diverge immediately after departure.  
(See FIG 5-8-1, FIG 5-8-2, and FIG 5-8-3.)

FIG 5-8-1

Successive Departures

FIG 5-8-2

Simultaneous Departures
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FIG 5-8-3

Simultaneous Departures

NOTE-
This procedure does not apply when a small aircraft is
taking off from an intersection on the same runway behind
a large aircraft or when an aircraft is departing behind a
heavy jet/B757.

REFERENCE-
FAAO 7110.65, Wake Turbulence Separation for Intersection Departures,
Para 3-9-7.
FAAO 7110.65, Intersecting Runway Separation, Para 3-9-8.
FAAO 7110.65, Minima, Para 5-5-4.

b. Between aircraft departing from diverging
runways:

1. Nonintersecting runways. Authorize simul‐
taneous takeoffs if runways diverge by 15 degrees or
more.  (See FIG 5-8-4.)

FIG 5-8-4

Nonintersecting Runway Departures

2. Intersecting runways and/or helicopter
takeoff courses which diverge by 15 degrees or
more. Authorize takeoff of a succeeding aircraft
when the preceding aircraft has passed the point of
runway and/or takeoff course intersection. When
applicable, apply the procedure in para 3-9-5,
Anticipating Separation.  (See FIG 5-8-5 and
FIG 5-8-6.)

FIG 5-8-5

Intersecting Runway Departures

NOTE-
This procedure does not apply when aircraft are departing
behind a heavy jet/B757.

FIG 5-8-6

Intersecting Helicopter Course Departures
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c. Between aircraft departing in the same direction
from parallel runways/helicopter takeoff courses.
Authorize simultaneous takeoffs if the centerlines/
takeoff courses are separated by at least 2,500�feet
and courses diverge by 15 degrees or more
immediately after departure.  (See FIG 5-8-7 and
FIG 5-8-8.)

FIG 5-8-7

Parallel Runway Departures

FIG 5-8-8

Parallel Helicopter Course Departures

5-8-4. DEPARTURE AND ARRIVAL

TERMINAL. Except as provided in para 5-8-5,
Departures and Arrivals on Parallel or Nonintersect‐
ing Diverging Runways, separate a departing aircraft
from an arriving aircraft on final approach by a
minimum of 2 miles if separation will increase to a
minimum of 3 miles (5 miles when 40 miles or more
from the antenna) within 1 minute after takeoff.

NOTE-
1. This procedure permits a departing aircraft to be
released so long as an arriving aircraft is no closer than
2�miles from the runway at the time. This separation is
determined at the time the departing aircraft commences
takeoff roll.

2. Consider the effect surface conditions, such as ice,
snow, and other precipitation, may have on known aircraft
performance characteristics, and the influence these
conditions may have on the pilot's ability to commence
takeoff roll in a timely manner.

5-8-5. DEPARTURES AND ARRIVALS ON
PARALLEL OR NONINTERSECTING DIVERGING
RUNWAYS

TERMINAL. Authorize simultaneous operations
between an aircraft departing on a runway and an
aircraft on final approach to another parallel or
nonintersecting diverging runway if the departure
course diverges immediately by at least 30 degrees
from the missed approach course until separation is
applied and provided one of the following conditions
are met:

NOTE-
When one or both of the takeoff/landing surfaces is a
helipad, consider the helicopter takeoff course as the
runway centerline and the helipad center as the threshold.

a. When parallel runway thresholds are even, the
runway centerlines are at least 2,500 feet apart.  
(See FIG 5-8-9 and FIG 5-8-10.)

FIG 5-8-9

Parallel Thresholds are Even
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FIG 5-8-10

Parallel Thresholds are Even

b. When parallel runway thresholds are staggered
and:

1. The arriving aircraft is approaching the
nearer runway: the centerlines are at least 1,000 feet
apart and the landing thresholds are staggered at least
500 feet for each 100 feet less than 2,500 the
centerlines are separated.  (See FIG 5-8-11 and
FIG 5-8-12.)

FIG 5-8-11

Parallel Thresholds are Staggered

FIG 5-8-12

Parallel Thresholds are Staggered

NOTE-
In the event of a missed approach by a heavy jet/B757,
apply the procedures in para 3-9-6, Same Runway
Separation, or para 3-9-8, Intersecting Runway
Separation, ensure that the heavy jet does not overtake or
cross in front of an aircraft departing from the adjacent
parallel runway.

2. The arriving aircraft is approaching the
farther runway: the runway centerlines separation
exceeds 2,500 feet by at least 100 feet for each
500�feet the landing thresholds are staggered. 
(See FIG 5-8-13.)

FIG 5-8-13

Parallel Thresholds are Staggered
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Section 9. Radar Arrivals

5-9-1. VECTORS TO FINAL APPROACH
COURSE

Except as provided in para 7-4-2, Vectors for Visual
Approach, vector arriving aircraft to intercept the
final approach course:

a. At least 2 miles outside the approach gate unless
one of the following exists:

1. When the reported ceiling is at least 500 feet
above the MVA/MIA and the visibility is at least
3�miles (report may be a PIREP if no weather is
reported for the airport), aircraft may be vectored to
intercept the final approach course closer than 2 miles
outside the approach gate but no closer than the
approach gate.

2. If specifically requested by the pilot, aircraft
may be vectored to intercept the final approach
course inside the approach gate but no closer than the
final approach fix.

EXCEPTION. Conditions 1 and 2 above do not
apply to RNAV aircraft being vectored for a GPS or
RNAV approach.

b. For a precision approach, at an altitude not
above the glideslope/glidepath or below the
minimum glideslope intercept altitude specified on
the approach procedure chart.

c. For a nonprecision approach, at an altitude
which will allow descent in accordance with the
published procedure.

NOTE-
A pilot request for an “evaluation approach,” or a
“coupled approach,” or use of a similar term, indicates the
pilot desires the application of subparas a and b.

d. EN ROUTE. The following provisions are
required before an aircraft may be vectored to the
final approach course:

1. The approach gate and a line (solid or
broken), depicting the final approach course starting
at or passing through the approach gate and extending
away from the airport, be displayed on the radar
scope; for a precision approach, the line length shall
extend at least the maximum range of the localizer;
for a nonprecision approach, the line length shall
extend at least 10NM outside the approach gate; and

2. The maximum range selected on the radar
display is 150 NM; or

3. An adjacent radar display is set at 125 NM or
less, configured for the approach in use, and is
utilized for the vector to the final approach course.

4. If unable to comply with subparas 1, 2, or 3
above, issue the clearance in accordance with
para�4-8-1, Approach Clearance.

REFERENCE-
FAAO 7110.65, Approach Clearance, Para 4-8-1.
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.

5-9-2. FINAL APPROACH COURSE
INTERCEPTION

a. Assign headings that will permit final approach
course interception on a track that does not exceed the
interception angles specified in TBL 5-9-1.

TBL 5-9-1

Approach Course Interception Angle

Distance from interception
point to approach gate

Maximum interception
angle

Less than 2 miles or triple
simultaneous ILS/MLS
approaches in use

20 degrees

2 miles or more 30 degrees 
(45 degrees for helicopters)

b. If deviations from the final approach course are
observed after initial course interception, apply the
following:

1. Outside the approach gate: apply procedures
in accordance with subpara a, if necessary, vector the
aircraft for another approach.

2. Inside the approach gate: inform the pilot of
the aircraft's position and ask intentions.

PHRASEOLOGY-
(Ident) (distance) MILE(S) FROM THE AIRPORT,
(distance) MILE(S) RIGHT/LEFT OF COURSE, SAY
INTENTIONS.

NOTE-
The intent is to provide for a track course intercept angle
judged by the controller to be no greater than specified by
this procedure.

REFERENCE-
FAAO 7110.65, Chapter 5, Section 9, Radar Arrivals, and Section 10,
Radar Approaches- Terminal.
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d. Instructions to do one of the following:

NOTE-
The principal purpose of this paragraph is to ensure that
frequency changes are made prior to passing the final
approach fix. However, at times it will be desirable to retain
an aircraft on the approach control frequency to provide a
single‐frequency approach or other radar services. When
this occurs, it will be necessary to relay tower clearances
or instructions to preclude changing frequencies prior to
landing or approach termination.

1. Monitor local control frequency, reporting to
the tower when over the approach fix.

2. Contact the tower on local control frequency.

REFERENCE-
FAAO 7110.65, Communications Release, Para 4-8-8.

3. Contact the final controller on the appropriate
frequency if radar service will be provided on final on
a different frequency.

REFERENCE-
FAAO 7110.65, Final Controller Changeover, Para 5-10-8.

4. When radar is used to establish the final
approach fix, inform the pilot that after being advised
that he/she is over the fix he/she is to contact the tower
on local control frequency.

EXAMPLE-
“Three miles from final approach fix. Turn left heading
zero one zero. Maintain two thousand until established on
the localizer. Cleared I-L-S runway three six approach. I
will advise when over the fix.”

“Over final approach fix. Contact tower one one eight
point one.”

NOTE-
ARSR may be used for establishment of initial approach
and intermediate approach fixes only. ASR must be used to
establish the final approach fix.

REFERENCE-
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.
FAAO 7110.65, Simultaneous Independent ILS/MLS Approaches-
Dual�& Triple, Para 5-9-7.

e. Where a Terminal Arrival Area (TAA) has been
established to support RNAV approaches, inform the
aircraft of its position relative to the appropriate IAF
and issue the approach clearance.  (See FIG 5-9-6.)

EXAMPLE-
1. Aircraft 1: The aircraft is in the straight in area of the
TAA. “Seven miles from CENTR, Cleared R-NAV Runway
One Eight Approach.''

2. Aircraft 2: The aircraft is in the left base area of the TAA.
“One five miles from LEFTT, Cleared GPS Runway One
Eight Approach.''

3. Aircraft 3: The aircraft is in the right base area of the
TAA. “Four miles from WRITE, Cleared FMS Runway One
Eight Approach.”

5-9-5. APPROACH SEPARATION
RESPONSIBILITY

a. The radar controller performing the approach
control function is responsible for separation of radar
arrivals unless visual separation is provided by the
tower, or a letter of agreement/facility directive
authorizes otherwise. Radar final controllers ensure
that established separation is maintained between
aircraft under their control and other aircraft
established on the same final approach course.

NOTE-
The radar controller may be a controller in an ARTCC, a
terminal facility, or a tower controller when authorized to
perform the approach control function in a terminal area.

REFERENCE-
FAAO 7110.65, Wake Turbulence, Para 2-1-19.
FAAO 7110.65, Section 5, Radar Separation, Application, Para 5-5-1.
FAAO 7110.65, Visual Separation, Para 7-2-1.
FAAO 7110.65, Minima, Para 5-5-4.
FAAO 7210.3, Authorization for Separation Services by Towers,
Para�2-1-15.

b. When timed approaches are being conducted,
the radar controller shall maintain the radar
separation specified in para 6-7-5, Interval Minima,
until the aircraft is observed to have passed the final
approach fix inbound (nonprecision approaches) or
the OM or the fix used in lieu of the outer marker
(precision approaches) and is within 5 miles of the
runway on the final approach course or until visual
separation can be provided by the tower.
REFERENCE-
FAAO 7110.65, Receiving Controller Handoff, Para 5-4-6.
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.
FAAO 7110.65, Parallel Dependent ILS/MLS Approaches, Para 5-9-6.
FAAO 7110.65, Approach Sequence, Para 6-7-2.
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REFERENCE-
FAAO 7110.65, Approach Separation Responsibility, Para 5-9-5.
FAAO 7210.3, Authorization for Separation Services by Towers,
Para�2-1-15.

c. Consideration should be given to known factors
that may in any way affect the safety of the instrument
approach phase of flight, such as surface wind
direction and velocity, wind shear alerts/reports,
severe weather activity, etc. Closely monitor weather
activity that could impact the final approach course.
Weather conditions in the vicinity of the final
approach course may dictate a change of approach in
use.

REFERENCE-
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.

5-9-7. SIMULTANEOUS INDEPENDENT
ILS/MLS APPROACHES- DUAL & TRIPLE

TERMINAL

a. Apply the following minimum separation when
conducting simultaneous independent ILS, MLS, or
ILS and MLS approaches:

1. Provide a minimum of 1,000 feet vertical or
a minimum of 3 miles radar separation between
aircraft during turn‐on to parallel final approach.

NOTE-
1. During triple parallel approaches, no two aircraft will
be assigned the same altitude during turn‐on. All
three�aircraft will be assigned altitudes which differ by a
minimum of 1,000 feet. Example: 3,000, 4,000, 5,000;
7,000, 8,000, 9,000.

2. Communications transfer to the tower controller's
frequency shall be completed prior to losing vertical
separation between aircraft.

2. Dual parallel runway centerlines are at least
4,300 feet apart.

3. Triple parallel runway centerlines are at least
5,000 feet apart and the airport field elevation is less
than 1,000 feet MSL.

4. A high‐resolution color monitor with alert
algorithms, such as the final monitor aid or that
required in the precision runway monitor program
shall be used to monitor approaches where:

(a) Triple parallel runway centerlines are at
least 4,300 but less than 5,000 feet apart and the
airport field elevation is less than 1,000 feet MSL.

(b) Triple parallel approaches to airports
where the airport field elevation is 1,000 feet MSL or
more require the high resolution color monitor with
alert algorithms and an approved FAA aeronautical
study.

5. Provide the minimum applicable radar
separation between aircraft on the same final
approach course.
REFERENCE-
FAAO 7110.65, Minima, Para 5-5-4.

b. The following conditions are required when
applying the minimum separation on adjacent dual or
triple ILS/MLS courses allowed in subpara a:

1. Straight‐in landings will be made.

2. ILS, MLS, radar, and appropriate frequencies
are operating normally.

3. Inform aircraft that simultaneous ILS/MLS
approaches are in use prior to aircraft departing an
outer fix. This information may be provided through
the ATIS.

4. Clear the aircraft to descend to the
appropriate glideslope/glidepath intercept altitude
soon enough to provide a period of level flight to
dissipate excess speed. Provide at least 1 mile of
straight flight prior to the final approach course
intercept.

NOTE-
Not applicable to curved and segmented MLS approaches.

5. An NTZ at least 2,000 feet wide is established
an equal distance between extended runway final
approach courses and shall be depicted on the
monitor display. The primary responsibility for
navigation on the final approach course rests with the
pilot. Control instructions and information are issued
only to ensure separation between aircraft and to
prevent aircraft from penetrating the NTZ.

6. Monitor all approaches regardless of weather.
Monitor local control frequency to receive any
aircraft transmission. Issue control instructions as
necessary to ensure aircraft do not enter the NTZ.

NOTE-
1. Separate monitor controllers, each with transmit/re‐
ceive and override capability on the local control
frequency, shall ensure aircraft do not penetrate the
depicted NTZ. Facility directives shall define responsibil‐
ity for providing the minimum applicable longitudinal
separation between aircraft on the same final approach
course.
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Section 10. Radar Approaches- Terminal

5-10-1. APPLICATION

a. Provide radar approaches in accordance with
standard or special instrument approach procedures.

b. A radar approach may be given to any aircraft
upon request and may be offered to aircraft in distress
regardless of weather conditions or to expedite
traffic.

NOTE-
Acceptance of a radar approach by a pilot does not waive
the prescribed weather minima for the airport or for the
particular aircraft operator concerned. The pilot is
responsible for determining if the approach and landing
are authorized under the existing weather minima.

REFERENCE-
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.
FAAO 7110.65, Elevation Failure, Para 5-12-10.

5-10-2. APPROACH INFORMATION

a. Issue the following information to an aircraft
that will conduct a radar approach. Current approach
information contained in the ATIS broadcast may be
omitted if the pilot states the appropriate ATIS
broadcast code. All items listed below, except for
subpara 3 may be omitted after the first approach if
repeated approaches are made and no change has
occurred. Transmissions with aircraft in this phase of
the approach should occur approximately every
minute.

REFERENCE-
FAAO 7110.65, Approach Information, Para 4-7-10.

1. Altimeter setting.

2. If available, ceiling and visibility if the
ceiling at the airport of intended landing is reported
below 1,000 feet or below the highest circling
minimum, whichever is greater, or if the visibility is
less than 3 miles. Advise pilots when weather
information is available via the Automated Weather
Observing System (AWOS)/Automated Surface
Observing System (ASOS) and, if requested, issue
the appropriate frequency.

NOTE-
Automated weather observing systems may be set to
provide one minute updates. This one minute data may be
useful to the pilot for possible weather trends. Controllers
provide service based solely on official weather, i.e., hourly
and special observations.

3. Issue any known changes classified as special
weather observations as soon as possible. Special
weather observations need not be issued after they are
included in the ATIS broadcast and the pilot states the
appropriate ATIS broadcast code.

4. Pertinent information on known airport
conditions if they are considered necessary to the safe
operation of the aircraft concerned.

5. Lost communication procedures as specified
in para 5-10-4, Lost Communications.

b. Before starting final approach:

NOTE-
1. ASR approach procedures may be prescribed for
specific runways, for an airport/heliport, and for
helicopters only to a “point‐in‐space,“ i.e., a MAP from
which a helicopter must be able to proceed to the landing
area by visual reference to a prescribed surface route.

2. Occasionally, helicopter PAR approaches are available
to runways where conventional PAR approaches have been
established. In those instances where the two PAR
approaches serve the same runway, the helicopter
approach will have a steeper glide slope and a lower
decision height. By the controllers designating the
approach to be flown, the helicopter pilot understands
which of the two approaches he/she has been vectored for
and which set of minima apply.

1. Inform the aircraft of the type of approach,
runway, airport, heliport, or other point, as
appropriate, to which the approach will be made.
Specify the airport name when the approach is to a
secondary airport.

PHRASEOLOGY-
THIS WILL BE A P-A-R/SURVEILLANCE APPROACH
TO:

RUNWAY (runway number),

 or

(airport name) AIRPORT, RUNWAY (runway number),

 or

(airport name) AIRPORT/HELIPORT.

THIS WILL BE A COPTER P-A-R APPROACH TO:

RUNWAY (runway number),
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 or

(airport name) AIRPORT, RUNWAY (runway number),

 or

(airport name) AIRPORT/HELIPORT.

2. For surveillance approaches, specify the
location of the MAP in relation to the runway/
airport/heliport.

PHRASEOLOGY-
MISSED APPROACH POINT IS (distance) MILE(S)
FROM RUNWAY/AIRPORT/HELIPORT,

 or for a point‐in‐space approach,

A MISSED APPROACH POINT (distance) MILE(S)
(direction from landing area) OF (airport name)
AIRPORT/HELIPORT.

EXAMPLE-
Helicopter point‐in‐space approach:

“Army copter Zulu Two, this will be a surveillance
approach to a missed approach point, three point five miles
south of Creedon Heliport.”

REFERENCE-
FAAO 7110.65, Elevation Failure, Para 5-12-10.

c. Inform an aircraft making an approach to an
airport not served by a tower that no traffic or landing
runway information is available for that airport.

PHRASEOLOGY-
NO TRAFFIC OR LANDING RUNWAY INFORMATION
AVAILABLE FOR THE AIRPORT.

REFERENCE-
FAAO 7110.65, Altimeter Setting Issuance Below Lowest Usable FL, 
Para 2-7-2.
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.

5-10-3. NO‐GYRO APPROACH

When an aircraft will make a no‐gyro surveillance or
a PAR approach:

a. Before issuing a vector, inform the aircraft of
the type of approach.

PHRASEOLOGY-
THIS WILL BE A NO‐GYRO SURVEILLANCE/P-A-R
APPROACH.

b. Instruct the aircraft when to start and stop turn.

PHRASEOLOGY-
TURN LEFT/RIGHT.
STOP TURN.

c. After turn on to final approach has been made
and prior to the aircraft reaching the approach gate,
instruct the aircraft to make half‐standard rate turns.

PHRASEOLOGY-
MAKE HALF‐STANDARD RATE TURNS.

REFERENCE-
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.
FAAO 7110.65, Elevation Failure, Para 5-12-10.

5-10-4. LOST COMMUNICATIONS

When weather reports indicate that an aircraft will
likely encounter IFR weather conditions during the
approach, take the following action as soon as
possible after establishing radar identification and
radio communications (may be omitted after the first
approach when successive approaches are made and
the instructions remain the same):

NOTE-
Air traffic control facilities at U.S. Army and U.S. Air Force
installations are not required to transmit lost communica‐
tions instructions to military aircraft. All military facilities
will issue specific lost communications instructions to civil
aircraft when required.

a. If lost communications instructions will require
the aircraft to fly on an unpublished route, issue an
appropriate altitude to the pilot. If the lost
communications instructions are the same for both
pattern and final, the pattern/vector controller shall
issue both. Advise the pilot that if radio communica‐
tions are lost for a specified time interval (not more
than 1 minute) on vector to final approach, 15 seconds
on a surveillance final approach, or 5 seconds on a
PAR final approach to:

1. Attempt contact on a secondary or a tower
frequency.

2. Proceed in accordance with visual flight rules
if possible.

3. Proceed with an approved nonradar ap‐
proach, or execute the specific lost communications
procedure for the radar approach being used.

NOTE-
The approved procedures are those published on the FAA
Forms 8260 or applicable military document.
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Section 11. Surveillance Approaches- Terminal

5-11-1. ALTITUDE INFORMATION

Provide recommended altitudes on final approach if
the pilot requests. If recommended altitudes are
requested, inform the pilot that recommended
altitudes which are at or above the published MDA
will be given for each mile on final.

REFERENCE-
FAAO 7210.3, Recommended Altitudes for Surveillance Approaches, 
Para 10-5-7.
FAAO 7110.65, Final Approach Guidance, Para 5-11-5.

PHRASEOLOGY-
RECOMMENDED ALTITUDES WILL BE PROVIDED
FOR EACH MILE ON FINAL TO MINIMUM DESCENT
ALTITUDE/CIRCLING MINIMUM DESCENT
ALTITUDE.

5-11-2. VISUAL REFERENCE REPORT

Aircraft may be requested to report the runway,
approach/runway lights, or airport in sight. Heli‐
copters making a “point‐in‐space” approach may be
requested to report when able to proceed to the
landing area by visual reference to a prescribed
surface route.

PHRASEOLOGY-
REPORT (runway, approach/runway lights or airport) IN
SIGHT.

REPORT WHEN ABLE TO PROCEED VISUALLY TO
AIRPORT/HELIPORT.

5-11-3. DESCENT NOTIFICATION

a. Issue advance notice of where descent will
begin and issue the straight‐in MDA prior to issuing
final descent for the approaches.

NOTE-
The point at which descent to the minimum descent altitude
is authorized is the final approach fix unless an altitude
limiting stepdown‐fix is prescribed.

b. When it is determined that the surveillance
approach will terminate in a circle to land maneuver,
request the aircraft approach category from the pilot.
After receiving the aircraft approach category,
provide him/her with the applicable circling MDA
prior to issuing final descent for the approach.

NOTE-
Pilots are normally expected to furnish the aircraft
approach category to the controller when it is determined
that the surveillance approach will terminate in a circle to
land maneuver. If this information is not voluntarily given,
solicit the aircraft approach category from the pilot, and
then issue him/her the applicable circling MDA.

PHRASEOLOGY-
PREPARE TO DESCEND IN (number) MILE(S).

for straight‐in approaches,

MINIMUM DESCENT ALTITUDE (altitude).

for circling approaches,

REQUEST YOUR AIRCRAFT APPROACH CATEGORY.
(Upon receipt of aircraft approach category),
PUBLISHED CIRCLING MINIMUM DESCENT
ALTITUDE (altitude).

5-11-4. DESCENT INSTRUCTIONS

When an aircraft reaches the descent point, issue one
of the following as appropriate:
REFERENCE-
FAAO 7110.65, Elevation Failure, Para 5-12-10.

a. Unless a descent restriction exists, advise the
aircraft to descend to the MDA.

PHRASEOLOGY-
(Number) MILES FROM RUNWAY/AIRPORT/
HELIPORT. DESCEND TO YOUR MINIMUM DESCENT
ALTITUDE.

b. When a descent restriction exists, specify the
prescribed restriction altitude. When the aircraft has
passed the altitude limiting point, advise to continue
descent to MDA.

PHRASEOLOGY-
(Number) MILES FROM RUNWAY/AIRPORT/
HELIPORT. DESCEND AND MAINTAIN (restriction
altitude).

DESCEND TO YOUR MINIMUM DESCENT ALTITUDE.

5-11-5. FINAL APPROACH GUIDANCE

a. Issue course guidance, inform the aircraft when
it is on course, and frequently inform the aircraft of
any deviation from course. Transmissions with
aircraft on surveillance final approach should occur
approximately every 15 seconds.
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REFERENCE-
FAAO 7110.65, Final Approach Abnormalities, Para 5-10-14.

5-12-8. APPROACH GUIDANCE TERMINATION

a. Discontinue precision approach guidance
when:

1. Requested by the pilot.

2. In your opinion, continuation of a safe
approach to the landing threshold is questionable.

3. The aircraft passes over landing threshold.

4. The pilot reports the runway/approach lights
in sight and requests to or advises that he/she will
proceed visually.

NOTE-
A pilot's report of “runway in sight” or “visual” is not a
request to proceed visually.

b. When precision approach guidance is discon‐
tinued in accordance with subpara a, advise the
aircraft of its position and to proceed visually.

PHRASEOLOGY-
(Distance) MILE(S) FROM TOUCHDOWN, PROCEED
VISUALLY (additional instructions/clearance as
required).

c. After a pilot has reported the runway/approach
lights in sight and requested to or advised that he/she
will proceed visually, and has been instructed to
proceed visually, all PAR approach procedures shall
be discontinued.

d. Continue to monitor final approach and
frequency. Pilots shall remain on final controller's
frequency until touchdown or otherwise instructed.
REFERENCE-
FAAO 7110.65, Final Approach Abnormalities, Para 5-10-14.

5-12-9. COMMUNICATION TRANSFER

Issue communications transfer instructions.

PHRASEOLOGY-
CONTACT (terminal control function) (frequency, if
required) AFTER LANDING.

NOTE-
Communications transfer instructions should be delayed
slightly until the aircraft is on the landing roll‐out to
preclude diversion of the pilot's attention during transition
and touchdown.

REFERENCE-
FAAO 7110.65, Radio Communications Transfer, Para 2-1-17.

5-12-10. ELEVATION FAILURE

a. If the elevation portion of PAR equipment fails
during a precision approach:

1. Discontinue PAR instructions and tell the
aircraft to take over visually or if unable, to execute
a missed approach. If the aircraft executes a missed
approach, apply subpara 2 below.

PHRASEOLOGY-
NO GLIDEPATH INFORMATION AVAILABLE. IF
RUNWAY, APPROACH/RUNWAY LIGHTS, NOT IN
SIGHT, EXECUTE MISSED APPROACH/(alternative
instructions).

2. If a surveillance approach, ASR or PAR
without glide slope, is established for the same
runway, inform the aircraft that a surveillance
approach can be given. Use ASR or the azimuth
portion of the PAR to conduct the approach and apply
Chapter 5, Radar, Section 11, Surveillance Ap‐
proaches- Terminal. When the PAR azimuth is used,
inform the pilot that mileage information will be from
touchdown, and at those runways where specific
minima have been established for PAR without
glideslope, inform the pilot that the PAR azimuth will
be used for the approach.

EXAMPLE-
1. Approach information when PAR azimuth used:
“This will be a surveillance approach to runway three six.
Mileages will be from touchdown.”
 or
“This will be a surveillance approach to runway three six
using P-A-R azimuth. Mileages will be from touchdown.”

2. Descent Instructions:
“Five miles from touchdown, descend to your minimum
descent altitude/minimum altitude.”

REFERENCE-
FAAO 7110.65, Approach Information, Para 5-10-2.
FAAO 7110.65, Descent Instructions, Para 5-11-4.

b. If the elevation portion of the PAR equipment is
inoperative before starting a precision approach,
apply subpara a2.
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5-12-11. SURVEILLANCE UNUSABLE

PAR approaches may be conducted when the ASR is
unusable provided a nonradar instrument approach
will position the aircraft over a navigational aid or
DME fix within the precision radar coverage, or an
adjacent radar facility can provide a direct radar
handoff to the PAR controller.

NOTE-
The display of the NAVAID or DME fix in accordance with
para 5-3-2, Primary Radar Identification Methods, is not
required provided the NAVAID or DME fix can be
correlated on a PAR scope.
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NOTE-
A facility directive may be published deleting the interim
altitude computer entry requirements of subpara b. The
directive would apply to those conditions where heavy
traffic or sector complexity preclude meeting these entry
requirements.

REFERENCE-
FAAO 7210.3, Waiver to Interim Altitude Requirements, Para 8-2-7.

a. The new assigned altitude if the aircraft will
(climb or descend to and) maintain the new altitude,
or

b. An interim altitude if the aircraft will (climb or
descend to and) maintain the new altitude for a short
period of time and subsequently be recleared to the
altitude in the flight plan database or a new altitude or
a new interim altitude.

NOTE-
Use of the interim altitude function will ensure that the data
block reflects the actual status of the aircraft and eliminate
superfluous altitude updates.

5-14-4. ENTRY OF REPORTED ALTITUDE

Whenever Mode C altitude information is either not
available or is unreliable, enter reported altitudes into
the computer as follows:

NOTE-
Altitude updates are required to assure maximum accuracy
in applying slant range correction formulas.

a. When an aircraft reaches the assigned altitude.

b. When an aircraft at an assigned altitude is issued
a clearance to climb or descend.

c. A minimum of each 10,000 feet during climb to
or descent from FL 180 and above.

5-14-5. SELECTED ALTITUDE LIMITS

The display of Mode C targets and limited data blocks
is necessary for application of Merging Target
Procedures. Sectors shall ensure the display of
Mode�C targets and data blocks by entering
appropriate altitude limits and display filters to
include, as a minimum, the altitude stratum of the
sector plus:

a. 1,200 feet above the highest and below the
lowest altitude or flight level of the sector where
1,000 feet vertical separation is applicable; and

b. 2,200 feet above the highest and below the
lowest flight level of the sector where 2,000 feet
vertical separation is applicable.

NOTE-
1. The data block, for purposes of this paragraph, must
contain the beacon code and Mode C altitude at a
minimum.

2. Exception to these requirements may be authorized for
specific altitudes in certain ARTCC sectors if defined in
appropriate facility directives and approved by the
En�Route and Oceanic Operations Area Director.

REFERENCE-
FAAO 7110.65, Alignment Accuracy Check, Para 5-1-2.

5-14-6. SECTOR ELIGIBILITY

The use of the OK function is allowed to override
sector eligibility only when one of the following
conditions is met:

a. Prior coordination is effected.

b. The flight is within the control jurisdiction of
the sector.

5-14-7. COAST TRACKS

Do not use coast tracks in the application of either
radar or nonradar separation criteria.

5-14-8. CONTROLLER INITIATED COAST
TRACKS

a. Initiate coast tracks only in Flight Plan Aided
Tracking (FLAT) mode, except “free” coast tracking
may be used as a reminder that aircraft without
corresponding computer‐stored flight plan informa‐
tion are under your control.

NOTE-
1. To ensure tracks are started in FLAT mode, perform a
start track function at the aircraft's most current reported
position, then immediately “force” the track into coast
tracking by performing another start function with “CT”
option in field 64. Making amendments to the stored route
with trackball entry when the aircraft is rerouted, and
repositioning the data block to coincide with the aircraft's
position reports are methods of maintaining a coast track
in FLAT mode.

2. DARC does not have the capability to initiate coast
tracks.
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Chapter 6. Nonradar

Section 1. General

6-1-1. DISTANCE

Use mileage-based (DME and/or ATD) procedures and
minima only when direct pilot/controller communic‐
ations are maintained.

6-1-2. NONRECEIPT OF POSITION REPORT

When a position report affecting separation is not
received, take action to obtain the report no later than
5 minutes after the aircraft was estimated over the fix.

REFERENCE-
FAAO 7110.65, IFR Military Training Routes, Para 9-2-7.

6-1-3. DUPLICATE POSITION REPORTS

Do not require an aircraft to make the same position
report to more than one facility.

6-1-4. ADJACENT AIRPORT OPERATION

TERMINAL

WAKE TURBULENCE APPLICATION

The ATC facility providing service to heavy
jets/B757s and having control jurisdiction at adjacent
airports shall separate arriving or departing IFR
aircraft on a course that will cross behind the flight
path of a heavy jet/B757 - 2 minutes.  
(See FIG 6-1-1 and FIG 6-1-2.)

FIG 6-1-1

Adjacent Airport Operation -- Arrival

FIG 6-1-2

Adjacent Airport Operation -- Departure

6-1-5. ARRIVAL MINIMA

TERMINAL

WAKE TURBULENCE APPLICATION

Separate IFR aircraft landing behind an arriving
heavy jet/B757 by 2 minutes when arriving:

a. The same runway (use 3 minutes for a small
aircraft behind a heavy jet/B757).

b. A parallel runway separated by less than
2,500�feet.

8/3/06 7110.65R CHG 1
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c. A crossing runway if projected flight paths will
cross.  (See FIG 6-1-3.)

FIG 6-1-3

Arrival Minima
Landing Behind an Arriving Heavy Jet/B757



7110.65R2/16/06

6-2-1Initial Separation of Successive Departing Aircraft

Section 2. Initial Separation of Successive 
Departing Aircraft

6-2-1. MINIMA ON DIVERGING COURSES

Separate aircraft that will fly courses diverging by
45�degrees or more after departing the same or
adjacent airports by use of one of the following
minima:

NOTE-
1. Consider known aircraft performance characteristics
when applying initial separation to successive departing
aircraft.

2. When one or both of the departure surfaces is a helipad,
use the takeoff course of the helicopter as a reference,
comparable to the centerline of a runway and the helipad
center as the threshold.

a. When aircraft will fly diverging courses:

1. Immediately after takeoff - 1 minute until
courses diverge.  (See FIG 6-2-1.)

FIG 6-2-1

Minima on Diverging Courses

2. Within 5 minutes after takeoff- 2 minutes
until courses diverge.  (See FIG 6-2-2.)

FIG 6-2-2

Minima on Diverging Courses

3. Within 13 miles DME/ATD after takeoff -
3�miles until courses diverge.  (See FIG 6-2-3.)

FIG 6-2-3

Minima on Diverging Courses

8/3/06 7110.65R CHG 1
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b. TERMINAL. Between aircraft departing in the
same direction from different runways whose
centerlines are parallel and separated by at least
3,500�feet, authorize simultaneous takeoffs when the
aircraft will fly diverging courses immediately after
takeoff.  (See FIG 6-2-4.)

FIG 6-2-4

Minima on Diverging Courses

c. TERMINAL. Between aircraft that will fly
diverging courses immediately after takeoff from
diverging runways:  (See FIG 6-2-5.)

1. Nonintersecting runways. Authorize simul‐
taneous takeoffs when either of the following
conditions exist:

(a) The runways diverge by 30 degrees or
more.

(b) The distance between runway centerlines
at and beyond the points where takeoffs begin is at
least:

(1) 2,000 feet and the runways diverge by
15 to 29 degrees inclusive.

(2) 3,500 feet and the runways diverge by
less than 15 degrees.

FIG 6-2-5

Minima on Diverging Courses

2. Intersecting runways. Authorize takeoff of a
succeeding aircraft when the preceding aircraft has
passed the point of runway intersection, and

(a) The runways diverge by 30 degrees or
more. (See FIG 6-2-6.)

FIG 6-2-6

Minima on Diverging Courses
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(b) The runways diverge by 15 to 29 degrees
inclusive and the preceding aircraft has commenced
a turn.  (See FIG 6-2-7.)

FIG 6-2-7

Minima on Diverging Courses

6-2-2. MINIMA ON SAME COURSE

Separate aircraft that will fly the same course when
the following aircraft will climb through the altitude
assigned to the leading aircraft by using a minimum
of 3 minutes until the following aircraft passes
through the assigned altitude of the leading aircraft;
or 5 miles between DME equipped aircraft; RNAV
equipped aircraft using ATD; and between DME and
ATD aircraft provided the DME aircraft is either

10,000 feet or below or outside of 10 miles from the
DME NAVAID.  (See FIG 6-2-8 and FIG 6-2-9.)

FIG 6-2-8

Minima on Same Course

FIG 6-2-9

Minima on Same Course
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Section 7. Timed Approaches

6-7-1. APPLICATION

Timed approaches using either nonradar procedures
or radar vectors to the final approach course may be
used at airports served by a tower if the following
conditions are met:

NOTE-
These procedures require NAVAIDs and standard/special
instrument approach procedures or adequate radar
coverage which permit an aircraft to:

1. Hold at a fix located on the approach course or to be
radar vectored to the final approach course for a
straight‐in approach in accordance with the minima
specified in para 6-7-5, Interval Minima.

2. Proceed in the direction of the airport along the
approach course crossing the holding/approach fix at a
specified altitude if required.

3. Continue descent for an approach to destination
airport.

a. Direct communication is maintained with the
aircraft until the pilot is instructed to contact the
tower.

b. If more than one missed approach procedure is
available, none require course reversal.

c. If only one missed approach procedure is
available, the following conditions are met:

1. Course reversal is not required.

2. Reported ceiling and visibility are equal to or
greater than the highest prescribed circling minim‐
ums for the instrument approach procedure in use.

NOTE-
Determination of whether or not an existing ceiling meets
minima is accomplished by comparing MDA (MSL) with
ceiling (AGL) plus the airport elevation.

REFERENCE-
FAAO 7110.65, Approach Sequence, Para 6-7-2.

6-7-2. APPROACH SEQUENCE

When an aircraft passes the final approach fix
inbound (nonprecision approach) or the outer marker
or the fix used in lieu of the outer marker inbound
(precision approach), issue clearances for a succeed‐
ing timed approach in accordance with the following:

REFERENCE-
FAAO 7110.65, Approach Separation Responsibility, Para 5-9-5.
FAAO 7110.65, Level Flight Restriction, Para 6-7-4.
FAAO 7110.65, Missed Approaches, Para 6-7-7.

a. Clear the succeeding aircraft for approach, to
descend to the altitude vacated by the preceding
aircraft, and to leave the final approach fix inbound
(nonprecision approach) or the outer marker or the fix
used in lieu of the outer marker inbound (precision
approach) at a specified time; or when using radar to
sequence and position aircraft on the final approach
course, vector aircraft to cross the final approach
fix/outer marker or the fix used in lieu of the outer
marker in compliance with para 6-7-5, Interval
Minima.

FIG 6-7-1

Timed Approach Procedures
Using ILS and Longitudinal Separation Only

NOTE-
FIG 6-7-1 depicts the application of timed approach
procedures using an ILS and applying longitudinal
separation only. Using an interval of 2 minutes between
successive approaches, the #1 and #2 aircraft have already
passed the outer locator (LOM) on final approach, and the
#3 aircraft has been cleared for approach and to depart the
LOM 2 minutes after the #2 aircraft reported leaving the
LOM inbound on final approach. After aircraft in the
approach sequence depart the holding/approach fix
(LOM) inbound, vertical separation is no longer provided
and longitudinal separation is utilized.

REFERENCE-
FAAO 7110.65, Final Approach Course Interception, Para 5-9-2.
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Chapter 7. Visual

Section 1. General

7-1-1. CLASS A AIRSPACE RESTRICTIONS

Do not apply visual separation or issue VFR or
“VFR‐on‐top” clearances in Class A airspace.

7-1-2. VFR CONDITIONS

a. You may clear aircraft to maintain “VFR
conditions” if one of the following conditions exists:

1. The pilot of an aircraft on an IFR flight plan
requests a VFR climb/descent.

2. TERMINAL. The clearance will result in
noise abatement benefits where part of the IFR
departure route does not conform to an FAA‐
approved noise abatement route or altitude.

PHRASEOLOGY-
MAINTAIN VFR CONDITIONS.

MAINTAIN VFR CONDITIONS UNTIL (time or fix).

MAINTAIN VFR CONDITIONS ABOVE/BELOW 
(altitude).

CLIMB/DESCEND VFR,

and if required,

BETWEEN (altitude) AND (altitude)

 or

ABOVE/BELOW (altitude).

b. When, in your judgment, there is reason to
believe that flight in VFR conditions may become
impractical, issue an alternative clearance which will
ensure separation from all other aircraft for which
you have separation responsibility.

PHRASEOLOGY-
IF UNABLE, (alternative procedure), AND ADVISE.

7-1-3. APPROACH CONTROL SERVICE FOR
VFR ARRIVING AIRCRAFT

Issue the following where procedures have been
established for arriving VFR aircraft to contact
approach control for landing information:

a. Wind, runway, and altimeter setting at the
airport of intended landing. This information may be
omitted if contained in the ATIS broadcast and the
pilot states the appropriate ATIS code or if the pilot
uses the phrase, “have numbers.”

NOTE-
Pilot use of “have numbers” does not indicate receipt of the
ATIS broadcast.

b. Traffic information on a workload permitting
basis.

c. Time or place at which the aircraft is to contact
the tower on local control frequency for further
landing information.

d. An aircraft may be instructed to contact
approach control for landing and traffic information
upon initial contact with the tower.

REFERENCE-
FAAO 7110.65, Application, Para 7-6-1.
FAAO 7110.65, Service Availability, Para 7-6-2.

7-1-4. VISUAL HOLDING OF VFR AIRCRAFT

TERMINAL

When it becomes necessary to hold VFR aircraft at
visual holding fixes, take the following actions:

a. Clear aircraft to hold at selected, prominent
geographical fixes which can be easily recognized
from the air, preferably those depicted on sectional
charts.

NOTE-
At some locations, VFR checkpoints are depicted on
Sectional Aeronautical and Terminal Area Charts. In
selecting geographical fixes, depicted VFR checkpoints
are preferred unless the pilot exhibits a familiarity with the
local area.

REFERENCE-
FAAO 7110.65, Visual Holding Points, Para 4-6-5.
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Section 2. Visual Separation

7-2-1. VISUAL SEPARATION

Aircraft may be separated by visual means, as
provided in this paragraph, when other approved
separation is assured before and after the application
of visual separation. To ensure that other separation
will exist, consider aircraft performance, wake
turbulence, closure rate, routes of flight, and known
weather conditions. Reported weather conditions
must allow the aircraft to remain within sight until
other separation exists. Do not apply visual
separation between successive departures when
departure routes and/or aircraft performance pre‐
clude maintaining separation.

REFERENCE-
FAAO 7110.65, Wake Turbulence Cautionary Advisories, Para 2-1-20.
FAAO 7110.65, Traffic Advisories, Para 2-1-21.
FAAO 7110.65, Use of Tower Radar Displays, Para 3-1-9.
FAAO 7110.65, Approach Separation Responsibility, Para 5-9-5.
FAAO 7110.65, Visual Approach, Para 7-4-1.
FAAO 7110.65, Vectors for Visual Approach, Para 7-4-2.
FAAO 7110.65, Approaches to Multiple Runways, Para 7-4-4.
P/CG Term- Visual Approach.
P/CG Term- Visual Separation.

a. TERMINAL. Visual separation may be applied
between aircraft under the control of the same facility
within the terminal area up to but not including
FL�180, provided:

1. Communication is maintained with at least
one of the aircraft involved or the capability to
communicate immediately as prescribed in
para�3-9-3, Departure Control Instructions,
subpara�a2 is available, and:

2. The aircraft are visually observed by the
tower and visual separation is maintained between
the aircraft by the tower. The tower shall not provide
visual separation between aircraft when wake
turbulence separation is required or when the lead
aircraft is a B757.

3. A pilot sees another aircraft and is instructed
to maintain visual separation from the aircraft as
follows:

(a) Tell the pilot about the other aircraft
including position, direction and, unless it is obvious,
the other aircraft's intention.

(b) Obtain acknowledgment from the pilot
that the other aircraft is in sight.

(c) Instruct the pilot to maintain visual
separation from that aircraft.

(d) Advise the pilot if the radar targets appear
likely to converge.

NOTE-
Issue this advisory in conjunction with the instruction to
maintain visual separation, or thereafter if the controller
subsequently becomes aware that the targets are merging.

(e) If the aircraft are on converging courses,
inform the other aircraft of the traffic and that visual
separation is being applied.

(f) If the pilot advises he/she has the traffic in
sight and will maintain visual separation from it (the
pilot must use that entire phrase), the controller need
only “approve” the operation instead of restating the
instructions.

PHRASEOLOGY-
TRAFFIC, (clock position and distance),
(direction)‐BOUND, (type of aircraft), (intentions and
other relevant information).

If applicable,

ON CONVERGING COURSE.

DO YOU HAVE IT IN SIGHT?

If the answer is in the affirmative,

MAINTAIN VISUAL SEPARATION.

If the pilot advises he/she has the traffic in sight and will
maintain visual separation from it (pilot must use that
entire phrase):

APPROVED.

If aircraft are on converging courses, advise the other
aircraft:

TRAFFIC, (clock position and distance),
(direction)‐BOUND, (type of aircraft), HAS YOU IN
SIGHT AND WILL MAINTAIN VISUAL SEPARATION.

b. EN ROUTE. Visual separation may be used up
to but not including FL 180 when the following
conditions are met:
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Section 4. Approaches

7-4-1. VISUAL APPROACH

A visual approach is an ATC authorization for an
aircraft on an IFR flight plan to proceed visually to the
airport of intended landing; it is not an instrument
approach procedure. Also, there is no missed
approach segment. An aircraft unable to complete a
visual approach shall be handled as any go‐around
and appropriate separation must be provided.

REFERENCE-
FAAO 7110.65, Wake Turbulence Cautionary Advisories, Para 2-1-20.
FAAO 7110.65, Forwarding Approach Information by Nonapproach
Control Facilities, Para 3-10-2.
FAAO 7110.65, Visual Separation, Para 7-2-1.
FAAO 7110.65, Approaches to Multiple Runways, Para 7-4-4.

7-4-2. VECTORS FOR VISUAL APPROACH

A vector for a visual approach may be initiated if the
reported ceiling at the airport of intended landing is
at least 500 feet above the MVA/MIA and the
visibility is 3 miles or greater. At airports without
weather reporting service there must be reasonable
assurance (e.g. area weather reports, PIREPs, etc.)
that descent and flight to the airport can be made
visually, and the pilot must be informed that weather
information is not available.

PHRASEOLOGY-
(Ident) FLY HEADING OR TURN RIGHT/LEFT
HEADING (degrees) VECTOR FOR VISUAL
APPROACH TO (airport name).

(If appropriate)

WEATHER NOT AVAILABLE.

NOTE-
At airports where weather information is not available, a
pilot request for a visual approach indicates that descent
and flight to the airport can be made visually and clear of
clouds.

REFERENCE-
FAAO 7110.65, Vectors to Final Approach Course, Para 5-9-1.
FAAO 7110.65, Visual Separation, Para 7-2-1.
FAAO 7110.65, Clearance for Visual Approach, Para 7-4-3.
FAAO 7110.65, Approaches to Multiple Runways, Para 7-4-4.
FAAO 7110.65, Sequencing, Para 7-6-7.
FAAO 7110.65, Separation, Para 7-7-3.

7-4-3. CLEARANCE FOR VISUAL APPROACH

ARTCCs and approach controls may clear aircraft for
visual approaches using the following procedures:

NOTE-
Towers may exercise this authority when authorized by a
LOA with the facility that provides the IFR service, or by
a facility directive at collocated facilities.

a. Controllers may initiate, or pilots may request,
a visual approach even when an aircraft is being
vectored for an instrument approach and the pilot
subsequently reports:

1. The airport or the runway in sight at airports
with operating control towers.

2. The airport in sight at airports without a
control tower.

b. Resolve potential conflicts with all other
aircraft, advise an overtaking aircraft of the distance
to the preceding aircraft and speed difference, and
ensure that weather conditions at the airport are VFR
or that the pilot has been informed that weather is not
available for the destination airport. Upon pilot
request, advise the pilot of the frequency to receive
weather information where AWOS/ASOS is avail‐
able.

PHRASEOLOGY-
(Ident) (instructions) CLEARED VISUAL APPROACH
RUNWAY (number);

 or

(ident) (instructions) CLEARED VISUAL APPROACH TO
(airport name)

(and if appropriate)

WEATHER NOT AVAILABLE OR VERIFY THAT YOU
HAVE THE (airport) WEATHER.

REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

c. Clear an aircraft for a visual approach when:

1. The aircraft is number one in the approach
sequence, or

2. The aircraft is to follow a preceding aircraft
and the pilot reports the preceding aircraft in sight and
is instructed to follow it, or
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NOTE-
The pilot need not report the airport/runway in sight.

3. The pilot reports the airport or runway in sight
but not the preceding aircraft. Radar separation must
be maintained until visual separation is provided.

d. All aircraft following a heavy jet/B757 must be
informed of the airplane manufacturer and model.

EXAMPLE-
“Cessna Three Four Juliet, following a Boeing 757,
12 o'clock, six miles.”

e. Inform the tower of the aircraft's position prior
to communications transfer at controlled airports.
ARTS/STARS functions may be used provided a
facility directive or LOA specifies control and
communication transfer points.

f. In addition to the requirements of para 7-4-2,
Vectors for Visual Approach, and subparas a, b, c, d,
and e, ensure that the location of the destination
airport is provided when the pilot is asked to report
the destination airport in sight.

g. In those instances where airports are located in
close proximity, also provide the location of the
airport that may cause the confusion.

EXAMPLE-
“Cessna Five Six November, Cleveland Burke Lakefront
Airport is at 12 o'clock, 5 miles. Cleveland Hopkins
Airport is at 1 o'clock 12 miles. Report Cleveland Hopkins
in sight.”

REFERENCE-
FAAO 7110.65, Approaches to Multiple Runways, Para 7-4-4.

7-4-4. APPROACHES TO MULTIPLE RUNWAYS

a. All aircraft must be informed that approaches
are being conducted to parallel/intersecting/conver‐
ging runways. This may be accomplished through use
of the ATIS.

b. When conducting visual approaches to multiple
runways ensure the following:

1. Do not permit the respective aircrafts'
primary radar returns to merge unless visual
separation is being applied.

2. When the aircraft flight paths intersect,
ensure standard separation is maintained until visual
separation is provided.

c. In addition to the requirements in para 7-2-1,
Visual Separation, para 7-4-1, Visual Approach,
para 7-4-2, Vectors for Visual Approach, and

para 7-4-3, Clearance for Visual Approach, the
following conditions apply to visual approaches
being conducted simultaneously to parallel, intersect‐
ing, and converging runways, as appropriate:

1. Parallel runways separated by less than
2,500�feet. Unless standard separation is provided by
ATC, an aircraft must report sighting a preceding
aircraft making an approach (instrument or visual) to
the adjacent parallel runway. When an aircraft reports
another aircraft in sight on the adjacent final approach
course and visual separation is applied, controllers
must advise the succeeding aircraft to maintain visual
separation. However, do not permit a heavy/B757
aircraft to overtake another aircraft. Do not permit a
large aircraft to overtake a small aircraft.

2. Parallel runways separated by at least
2,500�feet, but less than 4,300 feet.

(a) Standard separation is provided until the
aircraft are established on a heading which will
intercept the extended centerline of the runway at an
angle not greater than 30 degrees, and each aircraft
has been issued and the pilot has acknowledged
receipt of the visual approach clearance.

NOTE-
The intent of the 30 degree intercept angle is to reduce the
potential for overshoots of the final, and preclude
side‐by‐side operations with one or both aircraft in a
“belly‐up” configuration during the turn. Aircraft
performance, speed, and the number of degrees of the turn
to the final are factors to be considered by the controller
when vectoring aircraft to parallel runways.

(b) Visual approaches may be conducted to
one runway while visual or instrument approaches
are conducted simultaneously to the other runway,
provided the conditions of subpara (a) are met.

(c) Provided aircraft flight paths do not
intersect, and when the provisions of subparas (a) and
(b) are met, it is not necessary to apply any other type
of separation with aircraft on the adjacent final
approach course.

3. Parallel runways separated by 4,300 feet or
more.

(a) When aircraft flight paths do not intersect,
visual approaches may be conducted simultaneously,
provided standard separation is maintained until one
of the aircraft has been issued and the pilot has
acknowledged receipt of the visual approach
clearance.
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7-5-3. SEPARATION

a. Apply approved separation between:

1. SVFR aircraft.

2. SVFR aircraft and IFR aircraft.

NOTE-
Approved separation between SVFR fixed-wing aircraft,
and between SVFR fixed-wing aircraft and IFR fixed-wing
aircraft, is prescribed in Chapter 6 and Chapter 7,
para�7-5-4, Altitude Assignment. Radar vectors are
authorized as prescribed in para 5-6-1, Application,
subpara f.

b. Alternate SVFR helicopter separation minima
may be established when warranted by the volume
and/or complexity of local helicopter operations.
Alternate SVFR helicopter separation minima shall
be established with an LOA with the helicopter
operator which shall specify, as a minimum, that
SVFR helicopters are to maintain visual reference to
the surface and adhere to the following aircraft
separation minima:

1. Between a SVFR helicopter and an arriving
or departing IFR aircraft:

(a) 1/2 mile. If the IFR aircraft is less than
1�mile from the landing airport.

(b) 1 mile. If the IFR aircraft is 1 mile or
more from the airport.

2. 1 mile between SVFR helicopters. This
separation may be reduced to 200 feet if:

(a) Both helicopters are departing simultan‐
eously on courses that diverge by at least 30 degrees
and:

(1) The tower can determine this separation
by reference to surface markings; or

(2) One of the departing helicopters is
instructed to remain at least 200 feet from the other.

NOTE-
Radar vectors are authorized as prescribed in para 5-6-1,
Application.

REFERENCE-
FAAO 7110.65, Operational Priority, Para 2-1-4.

7-5-4. ALTITUDE ASSIGNMENT

Do not assign a fixed altitude when applying vertical
separation, but clear the SVFR aircraft at or below an
altitude which is at least 500 feet below any
conflicting IFR traffic but not below the MSA
prescribed in 14 CFR Section 91.119.

PHRASEOLOGY-
MAINTAIN SPECIAL V-F-R CONDITIONS AT OR
BELOW (altitude).

NOTE-
1. SVFR aircraft are not assigned fixed altitudes to
maintain because of the clearance from clouds
requirement.

2. The MSAs are:
 (a) Over congested areas, an altitude at least 1,000�feet
above the highest obstacle, and 
 (b) Over other than congested areas, an altitude at least
500 feet above the surface.
 (c) Helicopters may be operated at less than the
minimum altitudes prescribed in (a) and (b) above.

REFERENCE-
FAAO 7110.65, Operational Priority, Para 2-1-4.
FAAO 7110.65, Application, Para 5-6-1.
14 CFR Section 91.119, Minimum Safe Altitudes: General.

7-5-5. LOCAL OPERATIONS

a. Authorize local SVFR operations for a specified
period (series of landings and takeoffs, etc.) upon
request if the aircraft can be recalled when traffic or
weather conditions require. Where warranted, LOAs
may be consummated.

PHRASEOLOGY-
LOCAL SPECIAL V-F-R OPERATIONS IN THE
IMMEDIATE VICINITY OF (name) AIRPORT ARE
AUTHORIZED UNTIL (time). MAINTAIN SPECIAL
V-F-R CONDITIONS.

REFERENCE-
FAAO 7210.3, Appropriate Subjects, Para 4-3-2.

b. Control facilities may also authorize an FSS to
transmit SVFR clearances so that only one aircraft at
a time operates in the Class B, Class C, Class D, or
Class E surface areas unless pilots agree that they
will maintain visual separation with other aircraft
operating in the Class B, Class C, Class D, or Class�E
surface areas. Such authorization concerning visual
separation by pilots shall be contained in a LOA
between the control facility and the FSS.

REFERENCE-
FAAO 7210.3, Developing LOA, Para 4-3-3.
FAAO 7110.65, Operational Priority, Para 2-1-4.
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Section 6. Basic Radar Service 
to VFR Aircraft- Terminal

7-6-1. APPLICATION

a. Basic radar services for VFR aircraft shall
include:

1. Safety alerts.

2. Traffic advisories.

3. Limited radar vectoring when requested by
the pilot.

4. Sequencing at locations where procedures
have been established for this purpose and/or when
covered by a LOA.

b. Apply the procedures contained in para 7-1-3,
Approach Control Service for VFR Arriving Aircraft,
when arriving VFR aircraft are handled by approach
control and provide vectoring service in accordance
with Chapter 5, Radar, Section 7, Speed Adjustment,
in addition to the radar services prescribed in
para 5-6-1, Application, and para�5-6-2, Methods.

REFERENCE-
FAAO 7110.65, Surface Areas, Para 2-1-16.
FAAO 7110.65, Application, Para 7-6-1.
FAAO 7210.3, Chapter 11, Section 1. Terminal VFR Radar Services.
AIM, Terminal Radar Services for VFR Aircraft, Para 4-1-17.

7-6-2. SERVICE AVAILABILITY

a. Inform aircraft on initial contact whenever this
service cannot be provided because of radar outage
and apply para 7-1-3, Approach Control Service for
VFR Arriving Aircraft.

b. Provide the service, to the extent possible using
an available frequency, if an aircraft desires the
service but cannot communicate on the appropriate
frequencies. Aircraft which do not desire radar
service may be fitted into the landing sequence by the
tower. Coordination of these aircraft shall be
accomplished with the approach control unless a
facility directive/LOA prescribes otherwise. Nonpar‐
ticipating aircraft shall, to the extent possible, be
given the same landing sequence they would have
received had they been sequenced by radar vectors.

c. Radar sequencing to the primary airport, when
local procedures have been developed, shall be
provided unless the pilot states that the service is not
requested. Arriving aircraft are assumed to want
radar service unless the pilot states “Negative radar
service,” or makes a similar comment.

7-6-3. INITIAL CONTACT

An aircraft sighted by the local controller at the time
of first radio contact may be positioned in the landing
sequence after coordination with approach control.

7-6-4. IDENTIFICATION

Identify the aircraft before taking action to position it
in the approach sequence.

7-6-5. HOLDING

Hold VFR aircraft over the initial reporting fix or a fix
near the airport when holding is required to establish
an approach sequence.
REFERENCE-
FAAO 7110.65, Visual Holding of VFR Aircraft, Para 7-1-4.

7-6-6. APPROACH SEQUENCE

Do not assign landing sequence numbers, when
establishing aircraft in the approach sequence, unless
this responsibility has been delegated in a LOA or
facility directive.

NOTE-
The landing sequence is ordinarily established by the
tower.

7-6-7. SEQUENCING

a. Establish radar contact before instructing a VFR
aircraft to enter the traffic pattern at a specified point
or vectoring the aircraft to a position in the approach
sequence. Inform the pilot of the aircraft to follow
when the integrity of the approach sequence is
dependent on following a preceding aircraft. Ensure
visual contact is established with the aircraft to follow
and provide instruction to follow that aircraft.

PHRASEOLOGY-
FOLLOW (description) (position, if necessary).
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Section 7. Terminal Radar Service 
Area (TRSA)- Terminal

7-7-1. APPLICATION

Apply TRSA procedures within the designated
TRSA in addition to the basic services described in
Chapter 7, Visual, Section 6, Basic Radar Service to
VFR Aircraft- Terminal.

REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-2. ISSUANCE OF EFC

Inform the pilot when to expect further clearance
when VFR aircraft are held either inside or outside the
TRSA.
REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-3. SEPARATION

Separate VFR aircraft from VFR/IFR aircraft by any
one of the following:

a. Visual separation, as specified in para 7-2-1,
Visual Separation, para 7-4-2, Vectors for Visual
Approach, and para 7-6-7, Sequencing.

NOTE-
Issue wake turbulence cautionary advisories in
accordance with para 2-1-20, Wake Turbulence
Cautionary Advisories.

b. 500 feet vertical separation.

c. Target resolution when using broadband radar
systems. The application of target resolutions at
locations not using broadband radar will be
individually approved by the Director of Terminal
Safety and Operations Support.

NOTE-
Apply the provisions of para 5-5-4, Minima, subparas e
and f when wake turbulence separation is required.

REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-4. HELICOPTER TRAFFIC

Helicopters need not be separated from other
helicopters. Traffic information shall be exchanged,
as necessary.
REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-5. ALTITUDE ASSIGNMENTS

a. Altitude information contained in a clearance,
instruction, or advisory to VFR aircraft shall meet
MVA, MSA, or minimum IFR altitude criteria.
REFERENCE-
FAAO 7110.65, Flight Direction, Para 4-5-2.
FAAO 7110.65, Exceptions, Para 4-5-3.
FAAO 7110.65, Minimum En Route Altitudes, Para 4-5-6.

b. If required, issue altitude assignments, consist‐
ent with the provisions of 14 CFR Section 91.119.

NOTE-
The MSAs are:
 (1) Over congested areas, an altitude at least 1,000 feet
above the highest obstacle; and

 (2) Over other than congested areas, an altitude at least
500 feet above the surface.

c. When necessary to assign an altitude for
separation purposes to VFR aircraft contrary to
14�CFR Section 91.159, advise the aircraft to resume
altitudes appropriate for the direction of flight when
the altitude assignment is no longer needed for
separation or when leaving the TRSA.

PHRASEOLOGY-
RESUME APPROPRIATE VFR ALTITUDES.
REFERENCE-
FAAO 7110.65, Practice Approaches, Para 4-8-11.
FAAO 7110.65, Application, Para 5-6-1.
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-6. APPROACH INTERVAL

The tower shall specify the approach interval.
REFERENCE-
FAAO 7110.65, Visual Separation, Para 7-2-1.

7-7-7. TRSA DEPARTURE INFORMATION

a. At controlled airports within the TRSA, inform
a departing aircraft proposing to operate within the
TRSA when to contact departure control and the
frequency to use. If the aircraft is properly equipped,
ground control or clearance delivery shall issue the
appropriate beacon code.

NOTE-
Departing aircraft are assumed to want TRSA service
unless the pilot states, “negative TRSA service,” or makes
a similar comment. Pilots are expected to inform the
controller of intended destination and/or route of flight and
altitude.
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d. If you receive information that a “RAC” aircraft
is involved in an accident, secure as much
information as possible, particularly with respect to
location, and immediately notify the ARTCC
supervisory traffic management coordinator-in-
charge.

NOTE-
There is a possibility of an explosive or radiation hazard of
an “RAC” aircraft involved in an accident.

9-2-4. EXPERIMENTAL AIRCRAFT
OPERATIONS

a. When notified that an experimental aircraft
requires special handling:

NOTE-
14 CFR Section 91.319(d)(3) requires that each person
operating an aircraft with an experimental certificate shall
notify the control tower of the experimental nature of the
aircraft when operating into or out of airports with
operating control towers.

1. Clear the aircraft according to pilot requests
as traffic permits and if not contrary to ATC
procedures.

2. Once approved, do not ask the pilot to deviate
from a planned action except to preclude an
emergency situation.

b. At locations where volume or complexity of
experimental aircraft operations warrant, a letter of
agreement may be consummated between the facility
and operator.

9-2-5. FAA RESEARCH AND DEVELOPMENT
FLIGHTS

When coordinated in advance and traffic permits,
approve requests for special flight procedures from
aircraft participating in FAA research and develop‐
ment test activities. These special procedures shall be
applied to participating aircraft/vehicles.

NOTE-
Special flight procedures for FAA research and
development test activities must be approved by the facility
air traffic manager prior to their use.

REFERENCE-
FAAO 7210.3, Research and Development Flights, Para 5-2-4.

9-2-6. FLYNET

Provide expeditious handling for U.S. Government,
civil or military aircraft using the code name
“FLYNET.” Relay the code name as an element in the
remarks position of the flight plan.

NOTE-
The code name “FLYNET” indicates that an aircraft is
transporting a nuclear emergency team or a disaster
control team to the location of a potential or actual nuclear
accident or an accident involving chemical agents or
hazardous materials. It is in the public interest that they
reach their destination as rapidly as possible.

REFERENCE-
FAAO 7110.65, Operational Priority, Para 2-1-4.
FAAO 7610.4, “FLYNET” Flights, Nuclear Emergency Teams,
Para�12-4-1.

9-2-7. IFR MILITARY TRAINING ROUTES

a. Except for aircraft operating in the same altitude
reservation, clear aircraft into an MTR provided
separation will be applied between successive aircraft
unless otherwise covered in a letter of agreement
between the military scheduling activity and the
concerned ATC facility.

PHRASEOLOGY-
CLEARED INTO IR (designator).
MAINTAIN (altitude),

 or

MAINTAIN IR (designator) ALTITUDE(S),

 or

MAINTAIN AT OR BELOW (altitude),

 or

CRUISE (altitude),

and if required,

CROSS (fix) AT OR LATER THAN (time).

b. Unless otherwise covered in a letter of
agreement between the military scheduling activity
and the concerned FAA facility, clear aircraft to exit
an MTR.

PHRASEOLOGY-
CLEARED TO (destination/clearance limit) FROM IR
(designator/exit fix) VIA (route).
MAINTAIN (altitude).
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i. Expect the following procedures in addition to
those required by the appropriate parts of Title 14 of
the Code of Federal Regulations in the event of
two‐way communications failure:

1. The tanker will depart the track from the
highest altitude in the block.

2. The receiver will depart the track from the
lowest altitude in the block.

3. Aircraft will squawk 7600 for at least
2�minutes prior to departing the track.

REFERENCE-
FAAO 7110.65, Military Operations Above FL 600, Para 9-2-13.

9-2-13. MILITARY OPERATIONS ABOVE FL�600

Control aircraft operating above FL 600 using the
following procedures:

a. Flight plans involving supersonic flight are
required 16 hours in advance of proposed departure
times for processing and approval by the ARTCCs
concerned. The originating ARTCC, where the flight
plan is first filed, may waive the 16-hour advance
filing requirement.

b. The route of flight shall be defined by at least
one high altitude fix within each ARTCC area
without regard to the distance between fixes.
Additionally, the entry and exit points of turns of
90�degrees or more will be designated.

c. Elapsed times from takeoff to the first fix in each
ARTCC area shall be included in the route of flight.

d. The ARTCC which originates the flight plan
shall forward departure times to all ARTCCs
responsible for processing the flight plan.

e. Approval of the flight plan indicates approval of
both route and flight levels (if stated) including
operations below FL 600 (aerial refueling).

PHRASEOLOGY-
CLEARED AS FILED VIA ROUTE AND FLIGHT
LEVELS.

REFERENCE-
FAAO 7110.65, Military Aerial Refueling, Para 9-2-12.

f. Separation. Use the following as minima in lieu
of the corresponding type of separation prescribed in:

NOTE-
The primary method described to provide separation
between two supersonic aircraft is to descend the aircraft
at the lower FL and provide vertical separation since the
aircraft at the higher FL may not be able to climb rapidly
enough to establish the required separation. Another
aspect which should be considered is that supersonic
aircraft during turns, either programmed or as the result of
vectors, will lose a few thousand feet. Vectoring supersonic
aircraft seriously affects the range and mission objectives.
Radar separation is the preferred method of separating a
subsonic aircraft both from another subsonic aircraft or
from a supersonic aircraft.

1. Para 4-5-1, Vertical Separation Min‐
ima: 5,000 feet.

NOTE-
1. The security requirements of the military services
preclude the transmission of actual altitude information on
the air/ground or landline circuits. A classified document
detailing the plan for ascertaining altitude codes for the
day should be readily available to the controllers at their
positions of operation.

2. Pilots will report their altitude, using the coded plan,
and intended flight profile on initial contact with each
ARTCC.

2. Para 6-5-4, Minima Along Other Than
Established Airways or Routes: Protect the airspace
25 miles either side of the route centerline. For turns
by supersonic aircraft, protect the airspace 75 miles
on the overflown side and 25 miles on the other side.
For turns by subsonic aircraft, protect the airspace
34�miles on the overflown side and 25 miles on the
other side.

REFERENCE-
FAAO 7110.65, Abbreviated Departure Clearance, Para 4-3-3.

9-2-14. MILITARY SPECIAL USE
FREQUENCIES

a. Assign special use frequency to:

NOTE-
Special use frequencies are assigned to ARTCCs in such a
manner that adjacent ARTCCs will not have the same
frequency. They are to be used within the ARTCC area
jurisdiction from the established FL base of the high
altitude sectors and above. Each high altitude sector
should have the capability to use the special use frequency
on a shared basis.
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Section 4. Fuel Dumping

9-4-1. INFORMATION REQUIREMENTS

When information is received that an aircraft plans to
dump fuel, determine the route and altitude it will fly
and the weather conditions in which the operation
will be conducted.

9-4-2. ROUTING

Except when it is dumping fuel for emergency
reasons, an aircraft in either VFR or IFR conditions
may be requested to fly a different route.

9-4-3. ALTITUDE ASSIGNMENT

If an aircraft is dumping fuel in IFR conditions, assign
an altitude at least 2,000 feet above the highest
obstacle within 5 miles of the route or pattern being
flown.

9-4-4. SEPARATION MINIMA

Separate known aircraft from the aircraft dumping
fuel as follows:

a. IFR aircraft by one of the following:

1. 1,000 feet above it; or in accordance with
para�4-5-1, Vertical Separation Minima, whichever
is greater.

2. 2,000 feet below it.

3. 5 miles radar.

4. 5 miles laterally.

b. VFR radar‐identified aircraft by 5 miles and in
accordance with para 5-6-1, Application.

9-4-5. INFORMATION DISSEMINATION

a. If you are in contact with an aircraft when it
starts dumping fuel, inform other controllers and
facilities which might be concerned. Facilities
concerned shall broadcast an advisory on appropriate
radio frequencies at 3-minute intervals until the
dumping stops.

PHRASEOLOGY-
ATTENTION ALL AIRCRAFT.
FUEL DUMPING IN PROGRESS OVER (location) AT
(altitude) BY (type aircraft) (flight direction).

b. Broadcast a terminating advisory when the fuel
dumping operation is completed.

PHRASEOLOGY-
ATTENTION ALL AIRCRAFT.
FUEL DUMPING OVER (location) TERMINATED.
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3. Officials responsible for the operation of the
aircraft.

b. There is unexpected loss of radar contact and
radio communications with any IFR or VFR aircraft.

c. Reports indicate it has made a forced landing, is
about to do so, or its operating efficiency is so
impaired that a forced landing will be necessary.

d. Reports indicate the crew has abandoned the
aircraft or is about to do so.

e. An emergency radar beacon response is
received.

NOTE-
EN ROUTE. During Stage A operation, Code 7700 causes
EMRG to blink in field E of the data block.

f. Intercept or escort aircraft services are required.

g. The need for ground rescue appears likely.

h. An Emergency Locator Transmitter (ELT)
signal is heard or reported.

REFERENCE-
FAAO 7110.65, Providing Assistance, Para 10-1-3.
FAAO 7110.65, Emergency Locator Transmitter (ELT) Signals,
Para�10-2-10.

10-2-6. HIJACKED AIRCRAFT

Hijack attempts or actual events are a matter of
national security and require special handling. Policy
and procedures for hijack situations are detailed in
FAAO JO 7610.4, Special Operations. FAAO
JO�7610.4 describes reporting requirements, air crew
procedures, air traffic procedures and escort or
interceptor procedures for hijack situations.

REFERENCE-
FAAO JO 7610.4, Hijacked/Suspicious Aircraft Reporting and
Procedures, Chapter 7.
FAAO 7110.65, Code Monitor, Para 5-2-13.

10-2-7. VFR AIRCRAFT IN WEATHER
DIFFICULTY

a. If VFR aircraft requests assistance when it
encounters or is about to encounter IFR weather
conditions, determine the facility best able to provide
service. If a frequency change is necessary, advise the
pilot of the reason for the change, and request the
aircraft contact the appropriate control facility.
Inform that facility of the situation. If the aircraft is
unable to communicate with the control facility, relay
information and clearances.

b. The following shall be accomplished on a
Mode C equipped VFR aircraft which is in
emergency but no longer requires the assignment of
Code 7700:

1. TERMINAL. Assign a beacon code that will
permit terminal minimum safe altitude warning
(MSAW) alarm processing.

2. EN ROUTE. An appropriate keyboard entry
shall be made to ensure en route MSAW (EMSAW)
alarm processing.

10-2-8. RADAR ASSISTANCE TO VFR
AIRCRAFT IN WEATHER DIFFICULTY

a. If a VFR aircraft requests radar assistance when
it encounters or is about to encounter IFR weather
conditions, ask the pilot if he/she is qualified for and
capable of conducting IFR flight.

b. If the pilot states he/she is qualified for and
capable of IFR flight, request him/her to file an IFR
flight plan and then issue clearance to destination
airport, as appropriate.

c. If the pilot states he/she is not qualified for or not
capable of conducting IFR flight, or if he/she refuses
to file an IFR flight plan, take whichever of the
following actions is appropriate:

1. Inform the pilot of airports where VFR
conditions are reported, provide other available
pertinent weather information, and ask if he/she will
elect to conduct VFR flight to such an airport.

2. If the action in subpara 1 above is not feasible
or the pilot declines to conduct VFR flight to another
airport, provide radar assistance if the pilot:

(a) Declares an emergency.

(b) Refuses to declare an emergency and you
have determined the exact nature of the radar services
the pilot desires.

3. If the aircraft has already encountered IFR
conditions, inform the pilot of the appropriate
terrain/obstacle clearance minimum altitude. If the
aircraft is below appropriate terrain/obstacle clear‐
ance minimum altitude and sufficiently accurate
position information has been received or radar
identification is established, furnish a heading or
radial on which to climb to reach appropriate
terrain/obstacle clearance minimum altitude.
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d. The following shall be accomplished on a
Mode�C equipped VFR aircraft which is in
emergency but no longer requires the assignment of
Code 7700:

1. TERMINAL. Assign a beacon code that will
permit terminal minimum safe altitude warning
(MSAW) alarm processing.

2. EN ROUTE. An appropriate keyboard entry
shall be made to ensure en route MSAW (EMSAW)
alarm processing.

10-2-9. RADAR ASSISTANCE TECHNIQUES

Use the following techniques to the extent possible
when you provide radar assistance to a pilot not
qualified to operate in IFR conditions:

a. Avoid radio frequency changes except when
necessary to provide a clear communications
channel.

b. Make turns while the aircraft is in VFR
conditions so it will be in a position to fly a straight
course while in IFR conditions.

c. Have pilot lower gear and slow aircraft to
approach speed while in VFR conditions.

d. Avoid requiring a climb or descent while in a
turn if in IFR conditions.

e. Avoid abrupt maneuvers.

f. Vector aircraft to VFR conditions.

g. The following shall be accomplished on a
Mode�C equipped VFR aircraft which is in
emergency but no longer requires the assignment of
Code 7700:

1. TERMINAL. Assign a beacon code that will
permit terminal minimum safe altitude warning
(MSAW) alarm processing.

2. EN ROUTE. An appropriate keyboard entry
shall be made to ensure en route MSAW (EMSAW)
alarm processing.

10-2-10. EMERGENCY LOCATOR
TRANSMITTER (ELT) SIGNALS

When an ELT signal is heard or reported:

a. EN ROUTE. Notify the Rescue Coordination
Center (RCC).

NOTE-
FAA Form 7210-8, ELT INCIDENT, contains standardized
format for coordination with the RCC.

REFERENCE-
FAAO 7210.3, FAA Form 7210-8, ELT Incident, Para 9-3-1.

b. TERMINAL. Notify the ARTCC which will
coordinate with the RCC.

NOTE-
1. Operational ground testing of emergency locator
transmitters (ELTs) has been authorized during the first
5�minutes of each hour. To avoid confusing the tests with an
actual alarm, the testing is restricted to no more than three
audio sweeps.

2. Controllers can expect pilots to report aircraft position
and time the signal was first heard, aircraft position and
time the signal was last heard, aircraft position at
maximum signal strength, flight altitude, and frequency of
the emergency signal (121.5/243.0). (See AIM, Emergency
Locator Transmitter (ELT), Para 6-2-5.)

c. EN ROUTE. Request DF facilities obtain fixes
or bearings on signal. Forward bearings or fixes
obtained plus any other pertinent information to the
RCC.

d. TERMINAL. Attempt to obtain fixes or bear‐
ings on the signal.

e. Solicit the assistance of other aircraft known to
be operating in the signal area.

f. TERMINAL. Forward fixes or bearings and any
other pertinent information to the ARTCC.

NOTE-
Fix information in relation to a VOR or VORTAC (radial‐
distance) facilitates accurate ELT plotting by RCC and
should be provided when possible.

g. EN ROUTE. When the ELT signal strength
indicates the signal may be emanating from
somewhere on an airport or vicinity thereof, notify
the on‐site technical operations personnel and the
Regional Operations Center (ROC) for their actions.
This action is in addition to the above.

h. TERMINAL. When the ELT signal strength
indicates the signal may be emanating from
somewhere on the airport or vicinity thereof, notify
the on‐site technical operations personnel and the
ARTCC for their action. This action is in addition to
the above.

i. Air traffic personnel shall not leave their
required duty stations to locate an ELT signal source.
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NOTE-
Portable handcarried receivers assigned to air traffic
facilities (where no technical operations personnel are
available) may be loaned to responsible airport personnel
or local authorities to assist in locating the ELT signal
source.

j. EN ROUTE. Notify the RCC, the ROC, and
alerted DF facilities if signal source is located/termin‐
ated.

k. TERMINAL. Notify the ARTCC if signal
source is located/terminated.

REFERENCE-
FAAO 7110.65, Responsibility, Para 10-1-4.
FAAO 7110.65, Information Requirements, Para 10-2-1.

10-2-11. AIRCRAFT BOMB THREATS

a. When information is received from any source
that a bomb has been placed on, in, or near an aircraft
for the purpose of damaging or destroying such
aircraft, notify your supervisor or the facility air
traffic manager. If the threat is general in nature,
handle it as a “Suspicious Activity.” When the threat
is targeted against a specific aircraft and you are in
contact with the suspect aircraft, take the following
actions as appropriate:

REFERENCE-
FAAO JO 7610.4, Hijacked/Suspicious Aircraft Reporting and
Procedures, Chapter 7.

1. Advise the pilot of the threat.

2. Inform the pilot that technical assistance can
be obtained from an FAA aviation explosives expert.

NOTE-
An FAA aviation explosive expert is on call at all times and
may be contacted by calling the FAA Operations
Center,�Washington, DC, Area Code 202-267-3333,
ETN�521-0111, or DSN 851-3750. Technical advice can
be relayed to assist civil or military air crews in their search
for a bomb and in determining what precautionary action
to take if one is found.

3. Ask the pilot if he/she desires to climb or
descend to an altitude that would equalize or reduce
the outside air pressure/existing cabin air pressure
differential. Issue or relay an appropriate clearance
considering MEA, MOCA, MRA, and weather.

NOTE-
Equalizing existing cabin air pressure with outside air
pressure is a key step which the pilot may wish to take to
minimize the damage potential of a bomb.

4. Handle the aircraft as an emergency and/or
provide the most expeditious handling possible with
respect to the safety of other aircraft, ground
facilities, and personnel.

NOTE-
Emergency handling is discretionary and should be based
on the situation. With certain types of threats, plans may
call for a low‐key action or response.

5. Issue or relay clearances to a new destination
if requested.

6. When a pilot requests technical assistance or
if it is apparent that a pilot may need such assistance,
do NOT suggest what actions the pilot should take
concerning a bomb, but obtain the following
information and notify your supervisor who will
contact the FAA aviation explosives expert:

NOTE-
This information is needed by the FAA aviation explosives
expert so that he/she can assess the situation and make
immediate recommendations to the pilot. The aviation
explosives expert may not be familiar with all military
aircraft configurations but he/she can offer technical
assistance which would be beneficial to the pilot.

(a) Type, series, and model of the aircraft.

(b) Precise location/description of the bomb
device if known.

(c) Other details which may be pertinent.

NOTE-
The following details may be of significance if known, but
it is not intended that the pilot should disturb a suspected
bomb/bomb container to ascertain the information: The
altitude or time set for the bomb to explode, type of
detonating action (barometric, time, anti‐handling, remote
radio transmitter), power source (battery, electrical,
mechanical), type of initiator (blasting cap, flash bulb,
chemical), and the type of explosive/incendiary charge
(dynamite, black powder, chemical).

b. When a bomb threat involves an aircraft on the
ground and you are in contact with the suspect
aircraft, take the following actions in addition to those
discussed in the preceding paragraphs which may be
appropriate:

1. If the aircraft is at an airport where tower
control or FSS advisory service is not available, or if
the pilot ignores the threat at any airport, recommend
that takeoff be delayed until the pilot or aircraft
operator establishes that a bomb is not aboard in
accordance with 14 CFR Part�121. If the pilot insists
on taking off and in your opinion the operation will

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07



7110.65R2/16/06

10-2-5Emergency Assistance

not adversely affect other traffic, issue or relay an
ATC clearance.

REFERENCE-
14 CFR Section 121.538, Airplane Security.

2. Advise the aircraft to remain as far away from
other aircraft and facilities as possible, to clear the
runway, if appropriate, and to taxi to an isolated or
designated search area. When it is impractical or if the
pilot takes an alternative action; e.g., parking and
off‐loading immediately, advise other aircraft to
remain clear of the suspect aircraft by at least
100�yards if able.

NOTE-
Passenger deplaning may be of paramount importance and
must be considered before the aircraft is parked or moved
away from service areas. The decision to use ramp facilities
rests with the pilot, aircraft operator/airport manager.

c. If you are unable to inform the suspect aircraft
of a bomb threat or if you lose contact with the
aircraft, advise your supervisor and relay pertinent
details to other sectors or facilities as deemed
necessary.

d. When a pilot reports the discovery of a bomb or
suspected bomb on an aircraft which is airborne or on
the ground, determine the pilot's intentions and
comply with his/her requests in so far as possible.
Take all of the actions discussed in the preceding
paragraphs which may be appropriate under the
existing circumstances.

e. The handling of aircraft when a hijacker has or
is suspected of having a bomb requires special
considerations. Be responsive to the pilot's requests
and notify supervisory personnel. Apply hijacking
procedures and offer assistance to the pilot according
to the preceding paragraphs, if needed.

10-2-12. EXPLOSIVE DETECTION K-9 TEAMS

Take the following actions should you receive an
aircraft request for the location of the nearest
explosive detection K-9 team.

REFERENCE-
FAAO 7210.3, Explosives Detection K-9 Teams, Para 2-1-11.

a. Obtain the aircraft identification and position
and advise your supervisor of the pilot request.

b. When you receive the nearest location of the
explosive detection K-9 team, relay the information
to the pilot.

c. If the aircraft wishes to divert to the airport
location provided, obtain an estimated arrival time
from the pilot and advise your supervisor.

10-2-13. MANPADS ALERT

When a threat or attack from Man-Portable Air
Defense Systems (MANPADS) is determined to be
real, notify and advise aircraft as follows:

a. Do not withhold landing clearance. To the
extent possible, issue information on MANPADS
threats, confirmed attacks, or post-event activities in
time for it to be useful to the pilot. The pilot or parent
company will determine the pilot's actions.

b. MANPADS information will be disseminated
via the ATIS and/or controller-to-pilot transmis‐
sions.

c. Disseminate via controller-to-pilot transmis‐
sion until the appropriate MANPADS information is
broadcast via the ATIS and pilots indicate they have
received the appropriate ATIS code. MANPADS
information will include nature and location of threat
or incident, whether reported or observed and by
whom, time (if known), and when transmitting to an
individual aircraft, a request for pilot's intentions.

PHRASEOLOGY-
ATTENTION (aircraft identification), MANPADS ALERT.
EXERCISE EXTREME CAUTION. MANPADS THREAT/
ATTACK/POST-EVENT ACTIVITY OBSERVED/
REPORTED BY (reporting agency) (location) AT (time, if
known). (When transmitting to an individual aircraft) SAY
INTENTIONS.

EXAMPLE-
“Attention Eastern Four Seventeen, MANPADS alert.
Exercise extreme caution. MANPADS threat reported by
TSA, LaGuardia vicinity. Say intentions.”
 
“Attention all aircraft, MANPADS alert. Exercise extreme
caution. MANPADS post-event activity observed by tower
south of airport at two-one-zero-zero Zulu.”

d. Report MANPADS threat/attack/post-event
activity until notified otherwise by FAA national
headquarters.

REFERENCE-
FAAO 7110.65, Content, Para 2-9-3.
FAAO 7210.3, Handling MANPADS Incidents, Para 2-1-9.
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10-2-14. UNAUTHORIZED LASER
ILLUMINATION OF AIRCRAFT

a. When a laser event is reported to an air traffic
facility, broadcast on all appropriate frequencies a
general caution warning every five minutes for
20�minutes following the last report.

PHRASEOLOGY-
UNAUTHORIZED LASER ILLUMINATION EVENT,
(location), (altitude).

b. Terminal facilities shall include reported
unauthorized laser illumination events on the ATIS
broadcast for one hour following the last report.
Include the time, location, altitude, color, and
direction of the laser as reported by the pilot.

NOTE-
All personnel can expect aircrews to regard lasers as an
inflight emergency and may take evasive action to avoid
laser illumination. Additionally, other aircraft may request
clearance to avoid the area.

REFERENCE-
FAAO 7110.65, Content, Para 2-9-3.
FAAO 7210.3, Reporting Unauthorized Laser Illumination of Aircraft,
Para 2-1-27.

10-2-15. EMERGENCY AIRPORT
RECOMMENDATION

a. Consider the following factors when
recommending an emergency airport:

1. Remaining fuel in relation to airport
distances.

2. Weather conditions.

NOTE-
Depending on the nature of the emergency, certain weather
phenomena may deserve weighted consideration when
recommending an airport; e.g., a pilot may elect to fly
farther to land at an airport with VFR instead of IFR
conditions.

3. Airport conditions.

4. NAVAID status.

5. Aircraft type.

6. Pilot's qualifications.

7. Vectoring or homing capability to the
emergency airport.

b. Consideration to the provisions of subpara a and
para 10-2-16, Guidance to Emergency Airport, shall
be used in conjunction with the information derived
from any automated emergency airport information
source.

10-2-16. GUIDANCE TO EMERGENCY
AIRPORT

a. When necessary, use any of the following for
guidance to the airport:

1. Radar.

2. DF.

3. Following another aircraft.

4. NAVAIDs.

5. Pilotage by landmarks.

6. Compass headings.

b. Consideration to the provisions of
para�10-2-15, Emergency Airport Recommenda‐
tion, shall be used in conjunction with the information
derived from any automated emergency airport
information source.

10-2-17. EMERGENCY OBSTRUCTION VIDEO
MAP (EOVM)

a. The EOVM is intended to facilitate advisory
service to an aircraft in an emergency situation
wherein an appropriate terrain/obstacle clearance
minimum altitude cannot be maintained. It shall only
be used and the service provided under the following
conditions:

1. The pilot has declared an emergency, or

2. The controller has determined that an
emergency condition exists or is imminent because of
the pilot's inability to maintain an appropriate
terrain/obstacle clearance minimum altitude.

NOTE-
Appropriate terrain/obstacle clearance minimum altitudes
may be defined as Minimum IFR Altitude (MIA), Minimum
En Route Altitude (MEA), Minimum Obstruction
Clearance Altitude (MOCA), or Minimum Vectoring
Altitude (MVA).

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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Section 3. Overdue Aircraft

10-3-1. OVERDUE AIRCRAFT

a. Consider an aircraft to be overdue, initiate the
procedures stated in this section and issue an ALNOT
when neither communications nor radar contact can
be established and 30 minutes have passed since:

NOTE-
The procedures in this section also apply to an aircraft
referred to as “missing” or “unreported.”

1. Its ETA over a specified or compulsory
reporting point or at a clearance limit in your area.

2. Its clearance void time.

b. If you have reason to believe that an aircraft is
overdue prior to 30 minutes, take the appropriate
action immediately.

c. The center in whose area the aircraft is first
unreported or overdue will make these determina‐
tions and takes any subsequent action required.

REFERENCE-
FAAO 7110.65, Departure Restrictions, Clearance Void Times, Hold for
Release, and Release Times, Para 4-3-4.

10-3-2. INFORMATION TO BE FORWARDED TO
ARTCC

TERMINAL

When an aircraft is considered to be in emergency
status that may require SAR procedures, or an IFR
aircraft is overdue, the terminal facility shall alert the
ARTCC and forward the following information, as
available:

a. Flight plan, including color of aircraft, if
known.

b. Time of last transmission received, by whom,
and frequency used.

c. Last position report and how determined.

d. Action taken by reporting facility and proposed
action.

e. Number of persons on board.

f. Fuel status.

g. Facility working aircraft and frequency.

h. Last known position, estimated present posi‐
tion, and maximum range of flight of the aircraft
based on remaining fuel and airspeed.

i. Position of other aircraft near aircraft's route of
flight, when requested.

j. Whether or not an ELT signal has been heard or
reported in the vicinity of the last known position.

k. Other pertinent information.
REFERENCE-
FAAO 7110.65, Responsibility, Para 10-1-4.
FAAO 7110.65, Emergency Situations, Para 10-2-5.

NOTE-
FSSs serve as the central points for collecting and
disseminating information on an overdue or missing
aircraft which is not on an IFR flight plan. Non-FSS ATC
facilities that receive telephone calls or other inquiries
regarding these flights shall refer these calls and inquiries
to the appropriate AFSS/FSS.

10-3-3. INFORMATION TO BE FORWARDED TO
RCC

EN ROUTE

When an aircraft is considered to be in emergency
status or an IFR aircraft is overdue, the ARTCC shall
alert the RCC and forward the following information,
as available:

a. Facility and person calling.

b. Flight plan, including color of aircraft, if
known.

c. Time of last transmission received, by whom,
and frequency used.

d. Last position report and how determined.

e. Action taken by reporting facility and proposed
action.

f. Number of persons on board.

g. Fuel status.

h. Facility working aircraft and frequency.

i. Last known position, estimated present position,
and maximum range of flight of the aircraft based on
remaining fuel and airspeed.

j. Position of other aircraft near aircraft's route of
flight, when requested.
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Section 4. Control Actions

10-4-1. TRAFFIC RESTRICTIONS

IFR traffic which could be affected by an overdue or
unreported aircraft shall be restricted or suspended
unless radar separation is used. The facility
responsible shall restrict or suspend IFR traffic for a
period of 30 minutes following the applicable time
listed in subparas a thru e:

a. The time at which approach clearance was
delivered to the pilot.

b. The EFC time delivered to the pilot.

c. The arrival time over the NAVAID serving the
destination airport.

d. The current estimate, either the control
facility's or the pilot's, whichever is later, at:

1. The appropriate en route NAVAID or fix, and

2. The NAVAID serving the destination airport.

e. The release time and, if issued, the clearance
void time.

REFERENCE-
FAAO 7110.65, Departure Restrictions, Clearance Void Times, Hold for
Release, and Release Times, Para 4-3-4.

10-4-2. LIGHTING REQUIREMENTS

a. EN ROUTE. At nontower or non-FSS loca‐
tions, request the airport management to light all
runway lights, approach lights, and all other required
airport lighting systems for at least 30 minutes before
the ETA of the unreported aircraft until the aircraft
has been located or for 30 minutes after its fuel supply
is estimated to be exhausted.

b. TERMINAL. Operate runway lights, approach
lights, and all other required airport lighting systems
for at least 30 minutes before the ETA of the
unreported aircraft until the aircraft has been located
or for 30 minutes after its fuel supply is estimated to
be exhausted.

REFERENCE-
FAAO 7110.65, Emergency Lighting, Para 3-4-1.

10-4-3. TRAFFIC RESUMPTION

After the 30-minute traffic suspension period has
expired, resume normal air traffic control if the
operators or pilots of other aircraft concur. This
concurrence must be maintained for a period of
30�minutes after the suspension period has expired.
REFERENCE-
FAAO 7110.65 Departure Restrictions, Clearance Void Times, Hold for
Release, and Release Times, Para 4-3-4.

10-4-4. COMMUNICATIONS FAILURE

Take the following actions, as appropriate, if
two‐way radio communications are lost with an
aircraft:

NOTE-
1. When an IFR aircraft experiences two‐way radio
communications failure, air traffic control is based on
anticipated pilot actions. Pilot procedures and recom-
mended practices are set forth in the AIM, CFRs, and
pertinent military regulations.

2. Should the pilot of an aircraft equipped with a coded
radar beacon transponder experience a loss of two‐way
radio capability, the pilot can be expected to adjust the
transponder to reply on Mode 3/A Code 7600.

a. In the event of lost communications with an
aircraft under your control jurisdiction use all
appropriate means available to reestablish commu‐
nications with the aircraft. These may include, but not
be limited to, emergency frequencies, NAVAIDs that
are equipped with voice capability, FSS, Aeronauti-
cal Radio Incorporated (ARINC), etc.

NOTE-
1. ARINC is a commercial communications corporation
which designs, constructs, operates, leases or otherwise
engages in radio activities serving the aviation community.
ARINC has the capability of relaying information to/from
subscribing aircraft throughout the country.

2. Aircraft communications addressing and reporting
system (ACARS) or selective calling (SELCAL) may be
utilized to reestablish radio communications with suitably
equipped aircraft. ACARS can be accessed by contacting
the San Francisco ARINC communications center, watch
supervisor, at 925-294-8297 and 800-621-0140. Provide
ARINC the aircraft call sign, approximate location, and
contact instructions. In order to utilize the SELCAL system,
the SELCAL code for the subject aircraft must be known.
If the SELCAL code is not contained in the remarks section
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Appendix A. 
Aircraft Information

Fixed‐Wing Aircraft

TYPE ENGINE ABBREVIATIONS

P piston
T turboprop
J jet

CLIMB AND DESCENT RATES

Climb and descent rates based on average en route
climb/descent profiles at median weight between
maximum gross takeoff and landing weights.

SRS

SRS means “same runway separation;” categoriza‐
tion criteria is specified in para 3-9-6, Same Runway
Separation.

MANUFACTURERS

Listed under the primary manufacturer are other
aircraft manufacturers who make versions of some of
the aircraft in that group.

AIRCRAFT WEIGHT CLASSES

a. Heavy. Aircraft capable of takeoff weights of
more than 255,000 pounds whether or not they are
operating at this weight during a particular phase of
flight.

b. Large. Aircraft of more than 41,000 pounds,
maximum certificated takeoff weight, up to
255,000�pounds.

c. Small. Aircraft of 41,000 pounds or less
maximum certificated takeoff weight.

LAND AND HOLD SHORT OPERATIONS (LAHSO)
AIRCRAFT GROUP AND DISTANCE MINIMA

FAA Order 7110.118, Land and Hold Short
Operations, includes procedures and conditions for
conducting land and hold short operations at
designated airports. Appendix 1 to Order 7110.118
groups certain aircraft according to available landing
distance for LAHSO operations. Aircraft group
information for the purposes of Order 7110.118 is
incorporated in this Appendix under Performance
Information. 

NOTE-
* Denotes single‐piloted military turbojet aircraft or aircraft to receive the same procedural handling as a single‐piloted
military turbojet aircraft.

*** Denotes amphibian aircraft.

+ Denotes aircraft weighing between 12,500 lbs. and 41,000 lbs. For Class B Airspace rules, these aircraft are “large,
turbine-engine powered aircraft.”

8/30/07 7110.65R CHG 3
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TBL A-1

Land and Hold Short Operations (LAHSO)
Aircraft Group/Distance Minima

Sea Level
-999

1,000-

1,999

2000-

2,999

3000-

3,999

4000-

4,999

5000-

5,999

6000-

6,999

7000-

7,000

Group 1 2500 2550 2600 2650 2700 2750 2800 2850

Group 2 &
Below

3000 3050 3100 3150 3200 3250 3300 3500

Group 3 &
Below

3500 3550 3600 3650 3700 3750 3800 3850

Group 4 &
Below

4000 4050 4100 4150 4200 4250 4300 4350

Group 5 &
Below

4500 4550 4600 4650 4700 4750 4800 4850

Group 6 &
Below

5000 5100 5200 5300 5400 5500 5600 5700

Group 7 &
Below

6000 6100 6200 6300 6400 6500 6600 6700

Group 8 &
Below

7000 7100 7200 7300 7400 7500 7600 7700

Group 9 &
Below

8000 8100 8200 8300 8400 8500 8600 8700

Group 10 Greater than 8000 feet

TBL A-1 is an air traffic control tool for identifying aircraft, by groups, that are able to land and hold short based
on the available landing distance. Air traffic managers shall utilize TBL A-1 for identifying aircraft by groups
that are able to land and hold short at their facility in accordance with FAA Order 7110.118, Land and Hold Short
Operations.

At locations requesting to utilize LAHSO with aircraft requiring greater than 8,000 feet of available landing
distance, air traffic managers shall coordinate with the appropriate Flight Standards' office and Air Traffic
Operations, Terminal Safety and Operations Support to obtain a letter of authorization approving LAHSO.
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ADAM AIRCRAFT (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

A-500, CarbonAero A500 2P/S II

AERMACCHI SpA (Italy)
(Also AGUSTA, SIAI-MARCHETTI)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

AMX AMX* 1J/S+ III
FN-333 Riviera*** FN33 1P/S I
MB-290TP Redigo L90 1T/S I
MB-326 M32 1J/S III
MB-339 M339* 1J/S III
SF-205-18F/20F S05F 1P/S I
SF-205-18R/20R/22R S05R 1P/S I
S-208 S208 1P/S I
S-211 S211 1T/S I
SF-260 A/B/C/D/E/F/M/W, Warrior F260 1P/S I
SF-260TP F26T 1T/S 1,800 1,100 I 3
SF-600A, SF-600TP Canguero F600 2T/S 2,100 II 4

AERONCA (USA- see Bellanca)

AERO SPACELINES (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Super Guppy, 
Super Turbine Guppy

SGUP 4T/L 1,500 1,500 III 10

AEROSPATIALE (France)
(Also AEROSPATIALE/AERITALIA, ATR, ALENIA MORANE-SAULNIER, PZL-OKECIE, SOCATA, SUD, SUD-EST, TBM)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

ATR-42-200/300/320 AT43 2T/L 2,000 2,000 III 5
ATR-42-400 AT44 2T/L 2,000 2,000 III 5
ATR-42-500 AT45 2T/L 2,000 2,000 III 5
ATR-72 AT72 2T/L 2,000 2,000 III 6
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Rallye, Rallye Club, Super Rallye,
Rallye Commodore, Minerva (MS-880
to 894)

RALL 1P/S 750 750 I 3

SE-210 Caravelle S210 2J/L 2,300 2,000 III 8
SN-601 Corvette S601 2J/S+ 2,500 2,000 III 5
Tampico TB-9 TAMP 1P/S 600 700 I 2
TBM TB-700 TBM7 1T/S 1,700 1,500 I 5
Tabago TB10C/200 TOBA 1P/S 700 700 I 2
Trinidad TB-20/21 TRIN 1P/S 850 700 I 3

AIRBUS INDUSTRIES (International)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

A-300B2/4-1/2/100/200,
A-300C4-200

A30B 2J/H 3,500 3,500 III 8

A-300B4 - 600 A306 2J/H 3,500 3,500 III 7
A-310 (CC-150 Polaris) A310 2J/H 3,500 3,500 III 7
A-318 A318 2J/L 3,500 3,500 III
A-319, ACJ A319 2J/L 3,500 3,500 III 7
A-320 A320 2J/L 3,500 3,500 III 7
A-321 A321 2J/L 3,500 3,500 III
A-300ST Super Transporter, Beluga A3ST 2J/H III
A-330-200 A332 2J/H 3,500 3,500 III 8
A-330-300 A333 2J/H III 8
A-340-200 A342 4J/H 3,500 3,500 III 9
A-340-300 A343 4J/H III 9
A-340-500 A345 4J/H III 9
A-340-600 A346 4J/H III 9
A-380-800 A388 4J/H III 10

AIRCRAFT HYDRO-FORMING (USA)
(Also BUSHMASTER)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Bushmaster 2000 BU20 3P/S+ 2,000 2,000 III 2

8/3/067110.65R CHG 1
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AIR TRACTOR, INC. (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

AT-300/301/401 AT3P 1P/S 1,000 I 1
AT-302/400/402 AT3T 1T/S I
AT-501 AT5P 1P/S I
AT-502/503 AT5T 1T/S I
AT-602 AT6T 1T/S I
AT-802 AT8T 1T/S+ III

ANTONOV (Russia)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

An-2 AN2 1P/S I
An-8 AN8 2T/L III
An-12 AN12 4T/L III
An-70 AN70 4T/H III
An-74-100/200 AN72 2J/L III
An-124 Ruslan A124 4J/H III
An-140 A140 2T/L III

AVIATION DEVELOPMENT (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Alaskan Bushmaster ALBU 1P/S I

BEAGLE AIRCRAFT (UK)
(Also BEAGLE-AUSTER)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

A-109 Airedale AIRD 1P/S I
B-121 Pup PUP 1P/S 575 750 I 2
B-125 Bulldog BDOG 1P/S I
B-206 Basset BASS 2P/S 1,200 1,300 II 8

8/3/06 7110.65R CHG 1
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BEECH AIRCRAFT COMPANY (USA)

(Also CCF, COLEMILL, DINFIA, EXCALIBUR, FUJI, HAMILTON, JETCRAFTERS, RAYTHEON, SWEARINGEN, VOLPAR)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

1900 (C-12J) B190 2T/S+ 2,400 2,400 III 7
B300 Super King Air 350 B350 2T/S+ 3,000 3,000 III 7
100 King Air  (U-21F Ute) BE10 2T/S 2,250 2,250 II 7
17 Stagger Wing (UC-43 Traveler,
YC-43 Traveler)

BE17 1P/S 1,375 1,375 I 2

Twin Beech 18/Super H18 BE18 2P/S 1,400 1,000 II 4
18 (turbine) B18T 2T/S 2,000 2,000 II
19 Musketeer Sport, Sport BE19 1P/S 680 680 I 1
200, 1300 Super King Air, Commuter
(C-12A to F, C-12L/R, UC-12, RC-12,
Tp101, Huron)

BE20 2T/S+ 2,450 2,500 III 7

23 Musketeer, Sundowner BE23 1P/S 740 800 I 2
24 Musketeer Super, Sierra BE24 1P/S 1,000 1,000 I 3
300 Super King Air BE30 2T/S+ 3,000 3,000 III 6
33 Debonair, Bonanza (E-24) BE33 1P/S 1,000 1,000 I 4
35 Bonanza BE35 1P/S 1,200 1,200 I 3
36 Bonanza (piston) BE36 1P/S 1,100 1,100 I 2
36 Bonanza (turbine) B36T 1/T/S I
400 Beechjet, Hawker 400 (T-1
Jayhawk, T-400)

BE40 2J/S+ 3,300 2,200 III 8

50 Twin Bonanza (U-8D/E/G, RU-8
Seminole)

BE50 2P/S 1,600 1,600 II 4

55 Baron (T-42 Chochise, C-55, E-20 BE55 2P/S 1,700 1,700 II 6
56 Turbo Baron BE56 2P/S II
58 Baron BE58 2P/S 1,730 1,730 II 6
60 Duke BE60 2P/S 1,600 1,600 II 8
65 Queen Air (U-8F Seminole) BE65 2P/S 1,300 1,300 II 5
70 Queen Air BE70 2P/S II
76 Duchess BE76 2P/S 1,500 1,500 II 4
77 Skipper BE77 1P/S 750 750 I 1
80 Queen Air (Zamir) BE80 2P/S 1,275 1,275 II
88 Queen Air BE88 2P/S II
95 Travel Air BE95 2P/S 1,250 1,250 II 5
99 Airliner BE99 2T/S 1,750 1,750 II 5
90, A90 to E90 King Air (T-44 V-C6) BE9L 2T/S 2,000 2,000 II 5
F90 King Air BE9T 2T/S 2,600 2,600 II 7
2000 Starship STAR 2T/S+ 2,650 2,650 III 7
Premier 1, 390 PRM1 2J/S+ 3,000 3,000 III
T34A/B, E-17 Mentor (45) T34P 1P/S 1,150 1,150 I 1
T-34C Turbo Mentor T34T 1T/S 1,100 1,000 I
T-6A Texan II TEX2* 1T/S I
U-21A/G, EU-21, JU-21, RU-21, Ute
(A90-1 to 4)

U21 2T/S 2,000 2,000 II

QU-22 (1074/1079) U22 1P/S I
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BELLANCA AIRCRAFT (USA)
(Also AERONCA, CHAMPION, DOWNER, HINDUSTAN, NORTHERN)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Aeronca Chief/Super Chief, Pushpak AR11 1P/S 500 500 I 1
Aeronca Sedan AR15 1P/S 500 500 I 2
14 Junior, Cruiseair, 
Cruiseair Senior Cruisemaster

B14A 1P/S 1,030 1,030 I 1

14 Bellanca 260/A/B/C B14C 1P/S 1,500 I
17 Viking, Super Viking,
Turbo Viking

BL17 1P/S 1,100 1,100 I 1

19 Skyrocket BL19 1P/S I
8 Decathlon,  Scout BL8 1P/S 1,000 1,000 I 2
Champion Lancer 402 CH40 2P/S 650 1,000 II
7 ACA/ECA Champ, Citabria, CH7A 1P/S 750 750 I 1
7 GCBC/KCAB  Citabria CH7B 1P/S 1,100 1,100 I 1
T-250 Aries T250 1P/S I

BOEING COMPANY (USA)
(Also GRUMMAN, IAI, LOCKHEED-BOEING, MCDONNELL DOUGLAS, NORTHROP-GRUMMAN, ROHR)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

B-52 Stratofortress B52 8J/H 3,000 3,000 III
707-100 (C-137B) B701 4J/H 3,500 3,500 III 9
707-300(C-18, C-137C, E-8J-Stars,
EC-18, EC-137, KC-137, T-17)

B703 4J/H 3,500 3,500 III 9

717-200 B712 2J/L III 7
720 B720 4J/L 3,000 3,000 III 9
727-100 (C-22) B721 3J/L 4,500 4,500 III 7
727-200 B722 3J/L 4,500 4,500 III 7
727-100RE Super 27 R721 3J/L 4,300 4,300 III
727-200RE Super 27 R722 3J/L 4,300 4,300 III
737-100 B731 2J/L 3,000 3,000 III 7
737-200 (Surveiller, CT-43, VC-96) B732 2J/L 3,000 3,000 III 7
737-300 B733 2J/L 5,500 3,500 III 7
737-400 B734 2J/L 6,500 3,500 III 8
737-500 B735 2J/L 5,500 3,500 III 7
737-600 B736 2J/L 4,000 4,000 III 7
737-700, BBJ, C-40 B737 2J/L 4,000 4,000 III 8
737-800, BBJ2 B738 2J/L 4,000 4,000 III 7
737-900 B739 2J/L 4,000 4,000 III 8
747-100 B741 4J/H 3,000 3,000 III 10
747-200 (E-4, VC-25) B742 4J/H 3,000 3,000 III 10
747-300 B743 4J/H 3,000 3,000 III 10
747-400 (Domestic, no winglets) B74D 4J/H 3,000 3,000 III
747-400 (International, winglets) B744 4J/H 3,000 3,000 III 10

8/30/07 7110.65R CHG 3
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

747SR B74R 4J/H 3,000 3,000 III 10
747SP B74S 4J/H 3,000 3,000 III 9
757-200 (C-32) B752 2J/L 3,500 2,500 III 7
757-300 B753 2J/H 3,500 2,500 III 8
767-200 B762 2J/H 3,500 3,500 III 9
767-300 B763 2J/H 3,500 3,500 III 9
767-400 B764 2J/H 3,500 3,500 III 9
777-200 B772 2J/H 2,500 2,500 III 9
777-300 B773 2J/H 2,500 2,500 III 9
747SCA Shuttle Carrier BSCA 4J/H III
C-135B/C/E/K Stratolifter (EC-135,
NKC-135, OC-135, TC-135, WC-135)

C135 4J/H 2,000 2,000 III

C-17 Globemaster 3 C17 4J/H III
C-97 Stratofreighter C97 4P/L 2,500 3,000 III
KC-135A Stratotanker (J57 engines) K35A 4J/H 2,500 3,000 III
KC 135D/E Stratotanker (TF33
engines)

K35E 4J/H 5,000 3,000 III

KC 135R/T, C-135FR, Stratotanker
(CFM56 engines)

K35R 4J/H 5,000 3,000 III

KE-3 KE3 4J/H 3,500 3,500 III
RC-135 R135 4J/H 3,000 3,000 III
E-3A (TF33), E-B/C, JE-3, Sentry E3TF 4J/H 3,500 4,000 III
E-3A (CFM56), E-3D/F, Sentry E3CF 4J/H III
E6 Mercury E6 4J/H 3,500 3,500 III
E-767 E767 2J/H 2,500 2,500 III
75 Kaydet (PT-13, PT-17, PT-18,
PT-27, N2S)

ST75 1P/S 840 840 I

BOMBARDIER (Canada)
(Also CANADAIR)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

BD-100 Challenger 300 CL30 2J/S+ 3,500 3,500 III 7
BD-700 Global 5000 GL5T 2J/L 3,500 3,500 III 7
BD-700 Global Express, Sentinel GLEX 2J/L III 7

BRITISH AEROSPACE (BAe) (UK)
(Also AIL, AVRO, BAC, BUCURESTI, DE HAVILLAND, HANDLEY-PAGE, HAWKER-SIDDELEY, JETSTREAM, KANPUR,
MCDONNELL-DOUGLAS, RAYTHEON, SCOTTISH-AVIATION, VOLPAR)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

BAe 748 (Andover, C-91) A748 2T/L 2,500 2,000 III 5
ATP Advance Turboprop (ATP) ATP 2T/L 3,000 3,000 III 6
BAC-111 One-Eleven BA11 2J/L 2,400 2,400 III 7
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

BAC-167 Strikemaster JPRO 1J/S III
BAe HS 125 Series 1/2/3/400/600 H25A 2J/S+ 2,500 2,000 III 6
BAe-125-700/800 (C-29, U-125) H25B 2J/S+ 3,000 4,000 III 7
BAe-125-1000 H25C 2J/S+ 3,000 4,000 III 7
BAe-146-100 Statesman B461 4J/L 3,500 3,500 III 7
BAe-146-200 Quiet Trader, Statesman B462 4J/L 3,500 3,500 III 7
BAe-146-300 B463 4J/L III 7
BAe-3100 Jetstream 31 (T.Mk.3) JS31 2T/S+ 2200 2200 III 5
BAe-3200 Jetstream Super 31 JS32 2T/S+ 2600 2600 III 5
BAe-4100 Jetstream 41 JS41 2T/S+ 2200  III 7
Harrier, Sea Harrier HAR* 1J/L 5,000 8,000 III
Hawk, T-45 Goshawk, CT-155 Hawk HAWK 1J/S+ III
Jetstream 1 JS1 2T/S+ 2,200 2,200 III
Jetstream 3 JS3 2T/S+ 2,200 2,300 III
Jetstream 200 JS20 2T/S+ 2,200 2,200 III
Nimrod N1M 4J/L III
RJ-70 RJ70 4J/L III 7
RJ-85 RJ85 4J/L III 7
RJ-100 RJ1H 4J/L III 7
Tornado TOR 2J/L III

BRITTEN NORMAN LTD. (A subsidiary of Pilatus Aircraft LTD.) (UK)
(Also AVIONS FAIREY, BAC, BUCURESTI, DE HAVILLAND, HAWKER-SIDDELEY, IRMA, PADC, ROMAERO, VICKERS)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

BN-2, BN-2A/B Islander, Defender,
Maritime Defender

BN2P 2P/S 1,250 1,250 II 1

BN-2T Turbine Islander, 
Turbine Defender

BN2T 2T/S 1,500 1,500 II 1

Trident TRID 3J/L 3,000 3,000 III
BN-2A Mk3 Trislander TRIS 3P/S 1,200 1,000 III 2
VC-10 VC10 4J/H 1,900 2,000 III
Viscount VISC 4T/L 1,200 1,500 III 10

BUSHMASTER AIRCRAFT CORP. (USA—see Aircraft Hydro Forming)

CAMAIR AIRCRAFT CORP. (USA)
(Also RILEY, TEMCO)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

480 Twin Navion 480 TNAV 2P/S 1,800 2,000 II
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CANADAIR BOMBARDIER LTD. (Canada)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

CL-41 Tutor (CT-114) CL41 1J/S III
CL-44 Forty Four CL44 4T/L III
CL-44-O Guppy CL4G 4T/L III
CL-66, CV-580 (CC-109
Cosmopolitan)

CVLT 2T/L 1,500 1,500 III

CL-600/Challenger 699/601/604
(CC-144, CE-144)

CL60 2J/L 2,250 3,000 III 8

CL-600 Regional Jet CRJ-100, RJ-100 CRJ1 2J/L III 7
CL-600, Regional Jet CRJ-200,
RJ-200

CRJ2 2J/L III 7

CL-600 Regional Jet CRJ-700 CRJ7 2J/L III 7
CL-600 Regional Jet CRJ-900 CRJ9 2J/L III 8
T-33, CT-133 Silver Star (CL-30) T33 1J/L 2,000 2,000 III

CESSNA AIRCRAFT COMPANY (USA)
(Also AVIONES-COLOMBIA, COLEMILL, DINFIA, ECTOR, FMA, FUJI, REIMS, RILEY, SUMMIT, WREN)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

A-37 Dragonfly (318D/E), OA-37 A37* 2J/S 3,370 3,000 III
120 C120 1P/S 640 640 I 1
140 C140 1P/S 640 640 I 3
150, A150, Commuter, Aerobat C150 1P/S 670 1,000 I 1
152, A152, Aerobat C152 1P/S 750 1,000 I 1
170 C170 1P/S 690 1,000 I 4
172, P172, R172, Skyhawk, 
Hawk XP, Cutlass (T-41, Mescalero)

C172 1P/S 650 1,000 I 1

172RG, Cutlass RG C72R 1P/S 650 1,000 I 1
175, Skylark C175 1P/S 850 1,000 I 2
177, Cardinal C177 1P/S 850 1,000 I 2
177, Cardinal RG C77R 1P/S 850 1,000 I 2
180, Skywagon 180 (U-17C) C180 1P/S 1,130 1,130 I 2
182, Skylane C182 1P/S 890 1,000 I 2
R182, TR182 (Turbo) Skylane RG C82R 1P/S 890 1,000 I 2
185, A185 Skywagon, Skywagon 185,
AgCarryall (U-17A/B)

C185 1P/S 1,000 1,000 I 2

188, A188, T188 AgWagon, AgPickup
AgTruck, AgHusky

C188 1P/S 1,000 1,000 I 1

190 C190 1P/S 1,090 1,090 I 2
195 (LC-126) C195 1P/S 1,200 1,200 I
205 C205 1P/S 965 1,000 I 3
206, P206m T206m TP206, U206,
TU206, (Turbo) Super Skywagon,
(Turbo) Super Skyland, (Turbo)
Skywagon 206, (Turbo) Stationair,
Turbo Stationair 6

C206 1P/S 975 1,000 I 2
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

206 (turbine) C06T 1/T/S I
207 (Turbo) Skywagon 207, (Turbo)
Stationair 7/8

C207 1P/S 810 1,000 I 2

207 (turbine) C07T 1T/S I
208 Caravan 1, (Super) 
Cargomaster, Grand Caravan (C-98,
U27)

C208 1T/S 1,400 1,400 I 3

210, T210, (Turbo) Centurion C210 1P/S 900 1,000 I 2
P210 Pressurized Centurion P210 1P/S 1,000 1,000 I
P210 (turbine) C10T 1T/S I
T303 Crusader C303 2P/S 3,500 3,000 II 2
310, T310 (U-3, L-27) C310 2P/S 2,800 2,000 II 4
320 (Executive) Skyknight C320 2P/S 2,900 2,000 II 5
335 C335 2P/S 2,200 2,000 II 4
336 Skymaster C336 2P/S 1,340 1,340 II
337, M337, MC337, T337B/C/D/E/F/H
(Turbo) 
Super Skymaster (O-2)

C337 2P/S 1,250 1,500 II 3

T337G, P337 Pressurized Skymaster P337 2P/S 1,250 1,500 II 3
340 C340 2P/S 2,900 2,000 II 4
401, 402, Utililiner, Businessliner C402 2P/S 2,500 2,000 II 3
402 (turbine) C02T 2T/S II
404 Titan C404 2P/S 2,600 2,000 II 5
404 (turbine) C04T 2T/S II
F406 Caravan 2, Vigilant F406 2T/S 1,850 II 6
411 C411 2P/S 2,800 2,000 II 4
414, Chancellor 414 C414 2P/S 2,300 2,000 II 6
414 (turbine) C14T 2T/S II
421, Golden Eagle, Executive
Commuter

C421 2P/S   II 6

421 (turbine) C21T 2T/S II
425, Corsair, Conquest 1 C425 2T/S 3,500 2,500 II 5
441 Conquest, Conquest 2 C441 2T/S 4,200 3,000 II 6
5000 Citation, Citation 1 C500 2J/S 3,100 3,500 III 6
501 Citation 1SP C501 2J/S 4,300 3,000 III 6
525 Citationjet Citation CJ1 C525 2J/S 3,000 III 7
525A Citation CJ2 C25A 2J/S 3,870 III
525B Citation CJ3 C25B 2J/S+ III
526 Citationjet C526 2J/S 3,000 III
550, S550, 552 Citation 2/S2/Bravo
(T-47, U-20)

C550 2J/S+ 5,300 3,000 III 7

551 Citation 2SP C551 2J/S 5,300 3,000 III 5
560 Citation 5/5 Ultra/5Ultra Encore
(UC-35, OT-47, TR-20)

C560 2J/S+ 6,000 3,500 III 8

650 Citation 3/6/7 C650 2J/S+ 3,900 4,000 III 8
680 Citation Sovereign C680 2J/S+ III
750 Citation 10 C750 2J/S+ 3,500 3,500 III 9
AW CAW 1P/S I
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

O-1, TO-1, OE, L-19, TL-19 Bird Dog
(305,321)

O1 1P/S 1,150 1,150 I

T37 (318A/B/C) T37* 2J/S 3,000 3,000 III
T-50 Bobcat (AT-8, AT-17, UC-78,
Crane)

T50 2P/S II

DC-6 CDC6 1P/S I
C-34/37/38/145/165, Airmaster CMAS 1P/S I

CHAMPION (USA-see Bellanca Aircraft)

CHRISTEN INDUSTRIES, INC. (USA)
(Also AVIAT)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

A-1 Huskey HUSK 1P/S 1,500 1,500 I

CIRRUS (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

SR-20, SR-20 SRV, SRV SR20 1P/S I 1
SR-22 SR22 1P/S I 1
VK-30 Cirrus VK3P 1P/S I

COLEMILL (USA) (See BEECH, PIPER, CESSNA)

CONSTRUCCIONES AERONAUTICAS (CASA) (Spain)
(Also NURTANIO, NUSANTARA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

C-212 Aviocar (T-12, TE-12, TR-12,
D-3, Tp89)

C212 2T/S+ 900 900 III 5

CURTISS-WRIGHT CORP. (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

C-46 Commando (CW-20) C46 2P/L 600 700 III
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DASSAULT-BREGUET (France)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

1150 Atlantic, Altantique 2 ATLA 2T/L III
Alpha Jet AJET 2J/S III
Falcon 10/100, Mystere 10/100 FA10 2J/S+ 2,300 1,600 III 8
Falcon 20/100, Mystere 20/200,
Gardian (HU-25, (T-11, TM-11)

FA20 2J/S+ 2,000 2,200 III 7

Falcon 50, Mystere 50 (T-16) FA50 3J/S+ 1,800 1,600 III 8
Falcon 900, Mystere 900 (T-18) F900 3J/L 2,000 1,700 III 8
Falcon 2000 F2TH 2J/S+ 2,500 1,500 III 8
Jaguar JAGR 2J/S+ III
Mirage 2000, Vajara MIR2 1J/S+ III
Mirage 3/5/50 (F-103) MIRA 1J/S+ III
Mirage F1 (C-14, CE-14) MRF1 1J/S+ III
Super Etendard ETAR 1J/S+ III

DEHAVILLAND (Canada/UK)
(Also AIRTECH, HAWKER-SIDDELEY, OGMA, RILEY, SCENIC)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

DHC-1 DHC1 1P/S 900 1,000 I 1
DHC-2 Mk1 Beaver (U-6, L-20) DHC2 1P/S 840 1,000 I 2
DHC-2 Mk3 Turbo Beaver DH2T 1T/S 1,220 1,000 I 2
DHC-3 Otter (U-1, NU-1, UC) DHC3 1P/S 750 1,000 I 1
DHC-3 Turbo Otter DH3T 1T/S I
DHC-4 Caribou (C-7, CV-2) DHC4 2P/S+ 1,350 1,000 III 5
DHC-5 (C-8, CV-7, CC-115, C-115) DHC5 2T/L 2,000 1,500 III 1
DHC-6 Twin Otter (UV-18, CC-138) DHC6 2T/S 1,600 1,800 II 4
DHC-7 Dash 7 (O-5, EO-5) DHC7 4T/L 4,000 4,000 III 2
DHC8 – 100 Dash 8 (E-9, CT-142,
CC-142)

DH8A 2T/L 1,500 1,500 III 4

DHC8 – 200 Dash 8 DH8B 2T/L 1,500 1,500 III 4
DHC8 – 300 Dash 8 DH8C 2T/L 1,500 1,500 III 5
DHC8 – 400 Dash 8 DH8D 2T/L 2,500 2,500 III
DH-104 Dove, Sea Devon DOVE 2P/S 1,420 1,420 II 4
DH-114 Heron HERN 4P/S+ 1,075 1,075 III 8

DIAMOND (Canada)
(Also HOAC)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

DA-20/22, DV-20 Katana, 
Speed Katana

DV20 1P/S 525 500 I 2

DA-42 TwinStar DA42 2P/S 1,100 500 II 2

8/30/07 7110.65R CHG 3
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DORNIER GmbH (FRG)
(Also CASA, HINDUSTAN.  Also see FAIRCHILD-DORNIER)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

228 D228 2T/S+ 2,000 2,000 III 2
328 D328 2T/S+ 2,000 2,000 III 7
27 DO27 1P/S 700 800 I 1
Do 28 A/B (Agur) DO28 2P/S 1,500 1,500 II
Do 28D/D-1/D-2, 128-2 Skyservant D28D 2P/S 1,000 - II 1
Do-28D-6, 128-6 Turbo Skyservant D28T 2T/S 1,500 - II 1

ECLIPSE AVIATION (USA)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

Eclipse 500 EA50 2J/S 1,725 3,000 III 4

EMBRAER (Brazil)

Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

CBA-123 Vector VECT 2T/S+ III
EMB-110/111 Bandeirante (C-95,
EC-95, P-95, R-95, SC-95)

E110 2T/S+ 1,500 1,500 III 7

EMB-120 Brasilia (VC-97) E120 2T/S+ 2,300 2,300 III 7
EMB-121 Xingu (VU-9, EC-9) E121 2T/S+ III
EMB-135, ERJ-135/140 E135 2J/L 2,410 2,030 III 7
EMB-145, ERJ-145 (R-99) E145 2J/L 2,350 2,190 III 7
EMB-145XR E45X 2J/L III 7
EMB-170/175 E170 2J/L III 7
EMB-190/195 E190 2J/L III 7

EXTRA (FRG)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

200 E200 1P/S 1,000 1,000 I
230 E230 1P/S 1,500 1,500 I
300, 350 E300 1P/S 2,500 1,500 I
400 E400 1P/S 1,500 1,500 I
500 E500 1T/S 1,800 1,800 I

3/15/077110.65R CHG 27110.65R CHG 3 8/30/07
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FAIRCHILD DORNIER (USA/FRG)
(Also CONAIR, FAIRCHILD-HILLER, FLEET, FOKKER, KAISER, PILATUS, SWEARINGEN)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

228 D228 2T/S+ 2,000 2,000 III
328 D328 2T/S+ 2,000 2,000 III
328JET, Envoy 3 J328 2J/S+   III 6
728JET, Envoy 7 J728 2J/L III

FAIRCHILD INDUSTRIES (USA)
(Also CONAIR, FAIRCHILD-HILLER, FLEET, FOKKER, KAISER, PILATUS, SWEARINGEN)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

A-10, OA-10 Thunderbolt 2 A10* 2J/L 6,000 5,000 III
C-119, R4Q Flying Box Car (F-78) C119 2P/L 750 750 III 5
C-123 Provider C123 2P/L 890 1,000 III
F-27, FH-227 F27 2T/L 3,000 3,000 III 5
M-62 (PT-19/23/26, T-19 Cornell) FA62 1P/S 650 650 I
Pilatus/Peacemaker/Porter PC6P 1P/S 580 600 I
PC-6 Heli-Porter PC6T 1T/S 580 600 I
Merlin 2 SW2 2T/S 2,350 2,500 II 6
SA-226TB, SA-227TT Merlin 3, 
Fairchild 300

SW3 2T/S+ 2,350 2,500 III 5

SA-226AC, SA-227AC/AT Metro,
Merlin 4, Expediter

SW4 2T/S+ 2,400 2,500 III 5

FOKKER BV (Netherlands)
(Also FAIRCHILD, FAIRCHILD-HILLER)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

F-27 Friendship, Troopship, 
Maritime (C-31, D-2)

F27 2T/L 3,000 3,000 III

F-28, Fellowship F28 2J/L 4,650 2,000 III 7
50, Maritime Enforcer F50 2T/L 3,500 3,500 III 3
60 F60 2T/L 3,500 3,500 III
70 F70 2J/L 4,500 3,000 III
100 F100 2J/L 3,500 3,500 III 7

GAF (Australia)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

N2/22/24 Nomad, Floatmaster,
Missionmaster, Searchmaster

NOMA 2T/S 1,300 1,100 II 2

8/3/06 7110.65R CHG 1
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GATES LEARJET CORP. (USA)
(Also LEAR JET, LEARJET, SHIN MEIWA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

23 LJ23 2J/S 4,500 4,000 III 8
24 LJ24 2J/S+ 4,500 4,000 III 7
25 LJ25 2J/S+ 4,500 4,000 III 9
28, 29 LJ28 2J/S+ 4,500 4,000 III 7
31 LJ31 2J/S+ 4,500 4,000 III 7
35, 36 (C-21, RC-35, RC-36, U-36) LJ35 2J/S+ 4,500 4,000 III 9
40 LJ40 2J/S+ III
45 LJ45 2J/S+ III
55 LJ55 2J/S+ 5,000 4,000 III 8
60 LJ60 2J/S+ 5,000 4,000 III 10

GENERAL DYNAMICS CORP. (USA)
(Also BOEING CANADA, CANADAIR, CANADIAN VICKERS, CONSOLIDATED, CONVAIR, FOKKER, GRUMMAN, 
KELOWNA, LOCKHEED, LOCKHEED MARTIN, MITSUBISHI, SABCA, SAMSUNG, TUSAS)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

Canso/Catalina*** CAT 2P/S+ 600 600 III 7
Convair 240/340/440, Liner, HC-131 CVLP 2P/L 1,000 800 III 7
Convair 540/580/600/640 CVLT 2T/L 1,500 1,500 III 7
F-111, EF-111, (RF-111 Aardvark,
Raven

F111* 2J/L 5,000 5,000 III

F-16 A/B/C/D/N, NF-16, TF-16
Fighting Falcon, Netz, Barak, Brakeet

F16* 1J/L 8,000 5,000 III

F-16XL Fighting Falcon F16X* 1J/L III
Valiant VALI 1P/S 600 750 I

GREAT LAKES (USA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

2T-1 Sport Trainer, Sport G2T1 1P/S 1,000 800 I

GROB (FRG)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

G109 Ranger (Vigilant) G109 1P/S 600 600 I 2
G115 A/B/C/D/E, Bavarian (Heron),
Tutoa

G115 1P/S 1,200 1,100 I

G-120 G120 1P/S 1,280 I

8/3/067110.65R CHG 1



7110.65R2/16/06

A-17Appendix A. Aircraft Information - Fixed-Wing Aircraft

GRUMMAN AEROSPACE CORP. (USA)

(Also AERO MOD, AMERICAN GENERAL, GRUMMAN AMERICAN, GULFSTREAM AMERICAN
MID-CONTINENT, NORTHROP GRUMMAN, SERV-AERO)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

A-6, EA-6, KA-6 Intruder, 
Prowler (G-128)

A6* 2J/L 7,500 5,000 III

AA1 Trainer,Tr2, T-Cat, Lynx AA1 1P/S 850 1,250 I 1
AA-5, Traveller, Cheetah Tiger AA5 1P/S 660 1,000 I 1
C-1, TF Trader (G-96) G96 2P/S+ III
C-2 Greyhound C2 2T/L 1,000 2,200 III
E-2, TE-2, Hawkeye, Daya E2 2T/L 2,690 3,000 III
F-3F (G-11/32), Replica F3F 1P/S I
F-6F Hellcat (G-50) HCAT 1P/S+ III
F-7F Tigercat (G-51) TCAT 2P/S+ III
F-9F Panther (G-79) F9F 1JS+ III
F-14 Tomcat F14* 2J/L 6,000 4,000 III
G-164 Ag-Cat, Super Ag-Cat G164 1P/S 1,500 1,500 I 1
G164 Turbo Ag-Cat G64T 1T/S 1,500 1,500 I 1
G-21 A/38/39 Goose (JRF)*** G21 2P/S 1,000 1,000 II
G-44 Widgeon (J4F)*** G44 2P/S 1,000 1,500 II 5
G-73 Mallard*** G73 2P/S+ 1,600 1,600 III 6
G-73T Turbo Mallard*** G73T 2T/S+ III
G-1159, G-1159B Gulfstream
2/2B/2SP (C-20J, VC-111)

GLF2 2J/L 5,000 4,000 III 8

GA-7 Cougar GA7 2P/S 1,600 1,500 II 1
HU-16, SA-16, UF Albatross
(G-64/111)***

U16 2P/S+ 1,500 1,500 III 4

OV-1, RV-1, AO-1 Mohawk (G-134) V1 2T/S+ 2,100 1,300 III
S-2, S2F, P-16 Tracker (G-89) S2P 2P/S+ III
S-2 Turbo Tracker S2T 2T/S+ III
X-29 (712) X29 1J/S+ III

GULFSTREAM AEROSPACE CORP. (USA)

(Also GRUMMAN, GRUMMAN AMERICAN, GULFSTREAM, GULFSTREAM AMERICAN, IAI)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

690 Jetprop Commander 840/900 AC90 2T/S 2,500 2,500 II
695 Jetprop Commander 980/1000 AC95 2T/S 2,500 2,500 II
AA-1 T-Cat, Lynx AA1 1P/S 850 1,250 I
AA-5 Traveler, Cheetah, Tiger AA5 1P/S 660 1,000 I
GA-7 Cougar GA7 2P/S 1,600 1,500 II
GAC 159-C, Gulfstream 1 G159 2T/S+ 2,000 2,000 III 7
G-1159, G-1159B/TT Gulfstream
2/2B/2SP/2TT

GLF2 2J/L 5,000 4,000 III

G-1159A Gulfstream 3/SRA-1,
SMA-3 (C20A/B/C/D/E)

GLF3 2J/L 5,000 4,000 III 8

3/15/07 7110.65R CHG 2
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Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

G-1159C Gulfstream 300/4/4SP/
400/SRA-4 (C-20F/G/H, S102,
Tp102, U-4)

GLF4 2J/L 5,000 4,000 III 8

G-1159D Gulfstream 5/500/550
(C-37)

GLF5 2J/L 5,000 4,000 III 7

HAMILTON AVIATION (USA)
(Also VOLPAR)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

Westwind 2/3 B18T 2T/S 2,000 2,000 II 1
Little Liner BE18 2P/S 1,400 1,000 II
T-28 Nomair T28 1P/S 2,500 2,500 I

HANDLEY PAGE (UK)
(Also BRITISH AEROSPACE, JETSTREAM, SCOTTISH AVIATION, VOLPAR)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

HP-137 Jetstream 1 JS1 2T/S+ 2,200 2,200 III
HP-137 Jetstream 200 (T.Mk1/2) JS20 2T/S+ 2,200 2,200 III

HELIO AIRCRAFT COMPANY (USA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

H-391/392/395/250/295/700/800,
HT-295 Courier, Strato-Courier, 
Super Courier (U-10)

COUR 1P/S 850 1,000 I 1

HST-550 Stallion (AU-24) STLN 1T/S 2,200 2,200 I 1
H-500 Twin Courier (U-5) TCOU 2P/S 1,250 1,500 II 1

HFB (FRG)
(Also MBB)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

HFB-320 Hansa HF20 2J/S+ 4,500 4,500 III 7

HOWARD (USA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

250, 350 L18 2P/L 1,800 2,000 III 8
DGA-15 (GH Nightingale, NH) DG15 1P/S 1,000 1,000 I

8/3/067110.65R CHG 1
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IAI (Israel)
(Also ISRAEL AIRCRAFT INDUSTRIES, ASTRA, GULFSTREAM)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

101 Avara, 102, 201, 202 ARVA 2T/S+ 1,300 1,000 III 5
1123 Westwind WW23 2J/S+ 4,000 3,500 III 7
1124 Westwind WW24 2J/S+ 4,000 3,500 III 7
1125 Gulfstream 100, (C-38) ASTR 2J/S+ 4,000 3,500 III 7
1126 Gulfstream 200 GALX 2J/S+ III
Gulfstream 150 G150 2J/S+ III

ILYUSHIN (Russia)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

A-50, Be-976 A50 4J/H III
Il-14 IL14 2P/S+ III
Il-18/20/22/24, Bizon, Zebra IL18 4T/L III
Il-28 IL28 2J/L III
Il-38 IL38 4J/L III
IL-62 IL62 4J/H 3,500 2,500 III
IL-76/78/82, Gajaraj IL76 4J/H 3,000 2,500 III
Il-86/87 IL86 4J/H III
Il-96 IL96 4J/H III
Il-103 I103 1P/S I
Il-114 I114 2T/L III

JETSTREAM (UK - see British Aerospace)

LAKE AIRCRAFT (USA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

LA-250/270 (Turbo) Renegade,
Seawolf, SeaFury***

LA25 1P/S 700 700 I 2

LA-4/200, Buccaneer*** LA4 1P/S 1,100 1,000 I 2

LOCKHEED CORP. (USA)
(Also AERITALIA, CANADAIR, FIAT, FOKKER, HOWARD, LEAR, LOCKHEED-BOEING, LOCKHEED-MARTIN, MBB,
MESSERSCHMITT, MITSUBISHI, PACAERO, ROCKWELL, SABCA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

B-34, PV Venture, Harpoon
(L-15/137/237)

L37 2P/S+ III

C-5 Galaxy (L-500) C5 4J/H 2,500 2,000 III
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

C-130A/B/E/F/H, CC-130, DC-130,
EC-130/E/G/H/Q, HC-130, JC-130,
KC-130B/F/H/R/T, LC-130, MC-130,
NC-130, RC-130, TC-130, VC-130,
WC-130E/H, T-10, TK-10, TL-10,
Tp84 Hercules, Spectre, Aya, Karnaf,
Sapeer (L-100/182/282/382)

C130 4T/L 1,500 1,500 III

C-141 Starlifter (L-300) C141 4J/H 3,500 3,000 III
L-049/749/1049 Constellation, 
Super Constellation, Starliner (C-121,
RC-121, EC-121, VC-121, WV, R7V,
Warning Star)

CONI 4P/L 1,700 1,700 III 9

F-22 Raptor (L-645) F22* 2J/L III
F-104, RF-104, TF-104  Starfighter
(L583/683)

F104* 1J/L 5,000 4,000 III

F-117 Nighthawk F117 2J/L III
L-1011 Tri-Star (all series) L101 3J/H 3,500 3,000 III 9
L-18 Lodestar (C-56/57/59/60, R50,
XR50)

L18 2P/L 1,800 2,000 III

L-188 Electra L188 4T/L 1,850 2,000 III 7
L-1329 Jetstar 6/8 L29A 4J/L 4,000 3,500 III 8
L-1329-5 Jetstar 2/731 L29B 4J/L 4,000 3,000 III 9
P-2D to H, SP-2, P2V Neptune
(L-426/726/826)

P2 2P/L III

P-3, AP-3, EP-3, NP-3, RP-3, TP-3,
UP-3, VP-3, WP-3, CP-140 Orion,
Aurora, Arcturus (L-85/285/685/785)

P3 4T/L 1,850 2,000 III

P-38, F-5 Lightning (L-222/322/422) P38 2P/S+ III
S-3, ES-3, US-3 Viking (L-394) S3 2J/L 2,000 2,000 III
SR-71 Blackbird SR71 2J/L III
T-33, AT-33, NT-33, RT-33 Shooting
Star, T-Bird (L-580)

T33* 2J/L 2,000 2,000 III

U-2, ER-2 U2* 1J/S+ 6,000 6,000 III

MARTIN COMPANY (USA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

404 M404 2P/L 1,600 1,500 III 3
B-26 Marauder (179) B26M 2P/S+ III
WB-57 (272) WB57 2J/L III
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MAULE AIRCRAFT CORP. (USA)
(Also SAASA)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

M-4 Bee Dee, Jetasen, Rocket, 
Astro Rocket, Strata Rocket

M4 1P/S 1,000 1,000 I 1

M-5, Strata Rocket,  Lunar Rocket, 
Patroller

M5 1P/S 1,000 1,000 I 1

M-6 Super-Rocket M6 1P/S 1,500 1,000 I 1
M-7-235/260, MT-7-235/260,
MX-7-160/180/235, MXT-7-160/180
Super Rocket, Star Rocket, Comet,
Star Craft, Orion, Sportplane

M7 1P/S 825 I 1

M-7-420, MT-7-240, MX-7-420,
MXT-7-420 Star Craft

M7T 1T/S 4,500 I 1

M-8 M8 1P/S I

MCDONNELL-DOUGLAS CORP. (USA)
(Also ASTA, BOEING, DOUGLAS, GAF, LISUNOV, MITSUBISHI, ON MARK, SHANGHAI, VALMET)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

Skywarrior A3* 2J/L 5,000 6,000 III
A-4, OA-4, TA-4 Skyhawk A4* 1J/S+ 5,000 5,000 III
Invader B26 2P/L 1,000 1,000 III
YC-15 C15 4J/L III
C-17 Globemaster 3 C17 4J/H III
DC-10 (KC-10 Extender, KDC-10,
MD-10)

DC10 3J/H 2,400 2,000 III 9

Skytrain (C-47, C-53, C-117 A/B/C,
R4D 1 to 7)

DC3 2P/S+ 1,200 1,200 III

Super DC-3 (C-117D, R4D 8) DC3S 2P/S+ 1,330 1,330 III 8
Skymaster DC4 4P/L 2,300 2,300 III 7
DC-6/B Liftmaster DC6 4P/L 1,000 1,000 III 7
DC-7/B/C Seven Seas DC7 4P/L 1,250 1,250 III 8
DC-8-50, Jet Trader DC85 4J/H 4,000 4,000 III 9
DC-8-60 DC86 4J/H 4,000 4,000 III
DC-8-70 DC87 4J/H 5,000 4,000 III 9
DC-9-10 DC91 2J/L 3,000 3,000 III 8
DC-9-20 DC92 2J/L 3,000 3,000 III 8
DC-9-30 (C-9, VC-9, Nightingale,
Skytrain 2)

DC93 2J/L 3,000 3,000 III 8

DC-9-40 DC94 2J/L 3,000 3,000 III 8
DC-9-50 DC95 2J/L 3,000 3,000 III 8
F-15 Eagle, Baz, Akef, Ra'am F15* 2J/L 8,000 5,000 III
FA-18, CF-18, CF-188, EF-18, C-15,
CE-15, AF-18, 
ATF-18 Hornet, Super Hornet

F18* 2J/L 8,000 6,000 III

F-4, RF-4, QF-4 Phantom 2/2000,
Kurnass

F4* 2J/L 8,000 6,000 III
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Model Type
Designator

Description Performance Information

Number & Type Engines/
Weight Class

Climb
Rate (fpm)

Descent
Rate (fpm)

SRS
Cat.

LAHSO
Group

MD-11 MD11 3J/H III 9
MD-81 MD81 2J/L 3,500 3,000 III 7
MD-82 MD82 2J/L 3,500 3,000 III 7
MD-83 MD83 2J/L 3,500 3,000 III 8
MD-87 MD87 2J/L 3,500 3,000 III 7
MD-88 MD88 2J/L 3,500 3,000 III 8
MD-90 MD90 2J/L III 8

MESSERSCHMITT (FRG)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

Bf-108 Taifun ME08 1P/S 400 500 I 1
Bf-109 ME09 1P/S I
Me-262, Replica ME62 2J/S+ III

MESSERSCHMITT-BOLKOW (FRG)
(Also BOLKOW, HFB, NORD, SIAT)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

223 Flamingo S223 1P/S I
BO-209 Monsun B209 1P/S 1,100 1,100 I 4

MITSUBISHI AIRCRAFT INTERNATIONAL INC. (USA/Japan)
(Also BEECH, RAYTHEON)

Model Type Designator Description Performance Information
Number & Type Engines/

Weight Class
Climb

Rate (fpm)
Descent

Rate (fpm)
SRS
Cat.

LAHSO
Group

A6M Zero ZERO 1P/S I
F-1 F1 2J/S+ III
F-2 F2 1J/L 8,000 5,000 III
F-86 Sabre F86 IJ/L 4,000 4,000 III
MU-2, Marquise, Solitaire (LR-1) MU2 2T/S 3,500 3,000 II 6
MU-300  Diamond MU30 2J/S+ 3,500 4,000 III 7
T-2 MT2 2J/S+ III
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OLD NEW

13-1-10. OVERDUE AIRCRAFT 13-1-12. OVERDUE AIRCRAFT

Upon receipt of the URET overdue aircraft notification
take appropriate actions set forth in Chapter 10,
Section 3, Overdue Aircraft.

Upon receipt of the URET overdue aircraft notification,
take appropriate actions set forth in Chapter 10,
Section�3, Overdue Aircraft.

NOTE-
URET overdue aircraft notification is based on radar
track data. Updating an aircraft's route of fight will
remove the overdue aircraft notification.

No Change

OLD NEW

13-1-11. USE OF GRAPHICS PLAN DISPLAY
(GPD)

13-1-13. USE OF GRAPHICS PLAN DISPLAY
(GPD)

OLD NEW

13-1-12. FORECAST WINDS 13-1-14. FORECAST WINDS

In the event that current forecast wind data is not
available, continue use of URET with appropriate
recognition that alert data may be affected.

In the event that current forecast wind data are not
available, continue use of URET with appropriate
recognition that alert and trajectory data may be
affected.

OLD NEW

13-1-13. INTERFACILITY CONNECTIVITY 13-1-15. INTERFACILITY CONNECTIVITY

OLD NEW

13-1-14. PRIMARY RDP/FDP OUTAGES 13-1-16. PRIMARY HOST OUTAGES

In the event of a primary RDP/FDP outage, URET data
may be used to support situational awareness while the
facility transitions to the backup RDP or nonradar
procedures.

In the event of a primary HOST outage, URET data may
be used to support situational awareness while the
facility transitions to the backup RDP or nonradar
procedures.

NOTE-
Without primary system input, URET data cannot be
updated and becomes stale.

No Change
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OLD NEW

Add 13-1-17. URET AIRSPACE CONFIGURATION
ELEMENTS

Add a. URET Airspace Configuration Elements are:

Add 1. Special Activity Airspace (SAA).

Add 2. Airport Stream Filters (ASF).

Add 3. URET adapted restrictions.

Add b. Where assigned as a sector responsibility by
facility directive, the sector team shall update URET
Airspace Configuration Elements to reflect current
status.

Add c. For Airspace Configuration Elements desig‐
nated as a sector responsibility, notify the operational
supervisor when the status of an Airspace Configura‐
tion Element has been modified in URET.

1.  PARAGRAPH NUMBER AND TITLE:  
APPENDIX A. AIRCRAFT INFORMATION FIXED-WING AIRCRAFT

2.  BACKGROUND: Appendix A includes information on fixed-wing aircraft including aircraft type designators,
manufacturers, description of number and type of engines, aircraft weight classes, climb and descent rates, and same runway
separation. FAAO 7110.118, Land and Hold Short Operations (LAHSO), Appendix 1, LAHSO Aircraft Landing Distance
group information is incorporated.

3. CHANGE:  

OLD NEW

APPENDIX A. AIRCRAFT INFORMATION
FIXED-WING AIRCRAFT

APPENDIX A. AIRCRAFT INFORMATION
FIXED-WING AIRCRAFT

See Appendix A for specific changes.

1.  PARAGRAPH NUMBER AND TITLE:  
APPENDIX B. AIRCRAFT INFORMATION HELICOPTERS/ROTORCRAFTS

2.  BACKGROUND: Appendix B includes information on helicopters and rotorcraft aircraft including aircraft type
designators, manufacturers, description of number and type of engines, aircraft weight classes, climb and descent rates, and
same runway separation.

3. CHANGE:  

OLD NEW

APPENDIX B. AIRCRAFT INFORMATION
HELICOPTERS/ROTORCRAFTS

APPENDIX B. AIRCRAFT INFORMATION
HELICOPTERS/ROTORCRAFTS

See Appendix B for specific changes.
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1.  PARAGRAPH NUMBER AND TITLE:  APPENDIX D. STANDARD OPERATING PRACTICE (SOP) FOR
THE TRANSFER OF POSITION RESPONSIBILITY

2.  BACKGROUND: Cru-X/ART has been deployed by the ATO for the collection of Labor Distribution Reporting (LDR)
data in the operating quarters of en route/oceanic, terminal, and flight service facilities. Cru-X/ART replaces the facility's
FAA Form 7230-10, Position Log, or electronic version previously utilized by the facility (including Host, ARTS, and
STARS). 

It is imperative that the transfer of position time be accurately noted and entered into the Cru-X/ART position logs, as it was
prior to Cru-X/ART. The actual time of position transfer occurs when a position is opened or when the relieving controller
states, “they have the position.”

When opening an operational position, the person opening the position is responsible for notifying the Supervisor/CIC of the
transfer of position time, so the Supervisor/CIC can enter that time in Cru-X/ART. When there is a relieved controller, that
individual is responsible to note the correct transfer of position time and enter it into ART.

3. CHANGE:  

OLD NEW

APPENDIX D. STANDARD OPERATING
PRACTICE (SOP) FOR THE TRANSFER OF
POSITION RESPONSIBILITY

APPENDIX D. STANDARD OPERATING
PRACTICE (SOP) FOR THE TRANSFER OF
POSITION RESPONSIBILITY

1 through 6b No Change

c. ASSUMPTION OF POSITION
RESPONSIBILITY

No Change

Relieving Specialist Specialist 
Being Relieved

Relieving Specialist Specialist 
Being Relieved

1. Make a statement or
otherwise indicate to the
specialist being relieved
that position
responsibility has been
assumed.

No Change

2. Release the position to
the relieving specialist.

2. Release the position to
the relieving specialist
and mentally note the
time.
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OLD NEW

d. REVIEW THE POSITION No Change

Relieving Specialist Specialist 
Being Relieved

Relieving Specialist Specialist 
Being Relieved

1. Sign‐on the position
unless a facility directive
authorizes substep 6d8.

Delete

2. Check, verify, and
update the information
obtained in steps 6a and b.

1. Check, verify, and
update the information
obtained in steps 6a and b.

3. Check position
equipment in accordance
with existing directives.

2. Check position
equipment in accordance
with existing directives.

4. Review checklist,
Status Information
Area/s, written notes, and
other prescribed sources
of information and advise
the relieving specialist of
known omissions,
updates, or inaccuracies.

3. Review checklist,
Status Information
Area/s, written notes, and
other prescribed sources
of information and advise
the relieving specialist of
known omissions,
updates, or inaccuracies.

5. Observe overall
position operation to
determine if assistance is
needed.

4. Observe overall
position operation to
determine if assistance is
needed.

6. If assistance is needed,
provide or summon it as
appropriate.

5. If assistance is needed,
provide or summon it as
appropriate.

7. Advise the appropriate
position regarding known
Status Information
Area(s) omissions,
updates, or inaccuracies.

6. Advise the appropriate
position regarding known
Status Information
Area(s) omissions,
updates, or inaccuracies.

8. Sign‐on the relieving
specialist if appropriate.

7. Sign-on the relieving
specialist with the time as
noted in step 6c2.

9. Sign off the position in
accordance with existing
directives or otherwise
indicate that the relief
process is complete.

8. Sign off the position in
accordance with existing
directives or otherwise
indicate that the relief
process is complete.




