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IMPORTANT NOTICE REGARDING JEPPESEN’S AIRWAY MANUAL AND VFR MANUAL
EFFECTIVE August 14, 2014

This Notice may be modified by Jeppesen in its sole discretion. You should always review the
most current version of the Notice each time you use this manual and any revisions thereto
(“Manual”) as it will be binding on you.

This Manual has been developed to provide current information in the condensed form required
for air navigation under instrument and/or visual flight conditions. Information contained in the
copyrighted charts is independently available from publications of the appropriate governing
authority and other third parties.

This Manual is designed for use by experienced pilots who must be thoroughly familiar and com-
petent with the navigation of aircraft. Airway Manual is for use by instrument-rated pilots and VFR
Manual is for use by pilots flying under visual flight rules. The user of this Manual should also be
thoroughly familiar with the introduction and legend materials which are contained in and/or avail-
able for this Manual.

Instrument and VFR procedures are designed, flight-tested, approved, authorized and prescribed
by applicable governing authorities. In the United States, instrument flight procedures are incorpo-
rated into FAR Part 97 as regulations. Jeppesen does not design or flight-check any of these pro-
cedures, and Jeppesen has no authority to alter, modify, add to, or subtract from any flight proce-
dure prescribed by a governing authority. Further, Jeppesen does not review or approve the ade-
quacy, reliability, accuracy, safety or conformance with government standards of any government
flight procedure, and it specifically has undertaken no such duty. Jeppesen’s flight procedure
charts simply depict in a graphic form convenient for the use of knowledgeable, instrument-rated
pilots, the flight procedures exactly as designed, flight-tested and prescribed by government
authorities.

In addition, this Manual contains a wide variety of information useful to pilots which Jeppesen has
obtained from many outside sources. Jeppesen has edited this source material, and has arranged
and published it in a convenient, easy-to-use format.

IMPORTANT NOTICE REGARDING JEPPESEN’S TRIP KIT

In the event this Manual was secured for one time use, without revision service, it will be consid-
ered a “trip kit”. The charts and pages in the trip kit are up-to-date at the time of issue but may
become obsolete within a short time. Trip kits should be used immediately and a new trip kit
should be purchased from Jeppesen for each subsequent trip. A trip kit is subject to the terms and
conditions contained herein.

IN THE INTEREST OF AIR SAFETY, JEPPESEN STRONGLY RECOMMENDS THAT THE
ENTIRE TRIP KIT BE DESTROYED UPON COMPLETION OF THE TRIP FOR WHICH IT WAS
PURCHASED. DO NOT USE OBSOLETE MATERIAL FOR NAVIGATION PURPOSES!

WARNING

CHART RELATED ALERTS AND NOTICES (“ALERTS”) ARE PUBLISHED ON JEPPESEN’S
NOTICES AND ALERTS WEBPAGE ACCESSIBLE VIA WWW.JEPPESEN.COM. CHANGES



MAY OCCUR AT ANY TIME AND YOU AGREE TO REGULARLY MONITOR JEPPESEN’S
NOTICES AND ALERTS WEBPAGE AS APPROPRIATE FOR YOUR TYPE OF OPERATION.

EXPRESS WARRANTY

JEPPESEN EXPRESSLY WARRANTS FOR YOUR SOLE BENEFIT THAT IT HAS ACCU-
RATELY GRAPHICALLY DEPICTED THE FLIGHT PROCEDURES PRESCRIBED BY APPLI-
CABLE GOVERNMENT AUTHORITIES, AND THAT IT HAS ACCURATELY COMMUNICATED
THE INFORMATION FROM OTHER SOURCES ON ITS MAPS AND CHARTS AS SUPPLE-
MENTED AND/OR REPLACED BY ALERTS AS DESCRIBED ABOVE. THIS EXPRESS WAR-
RANTY IS THE ONLY WARRANTY, EXPRESS OR IMPLIED, ARISING BY LAW OR OTHER-
WISE, MADE BY JEPPESEN REGARDING THIS MANUAL. JEPPESEN WILL, AT ITS OPTION
REPAIR OR REPLACE THE CHART OR REFUND THE MONEY PAID FOR THE CHART
WHICH FAILS TO MEET THIS WARRANTY, PROVIDED HOWEVER JEPPESEN’S TOTAL
LIABILITY FOR ANY CLAIM FOR BREACH OF THIS EXPRESS WARRANTY IS LIMITED TO
GENERAL MONEY DAMAGES, NOT TO EXCEED THE TOTAL AMOUNT PAID BY YOU FOR
AIRWAY MANUAL SERVICES IN THE THREE MONTHS IMMEDIATELY PRECEDING THE
DATE THAT THE CLAIM AROSE OR, IN THE CASE OF A TRIP KIT, GENERAL MONEY DAM-
AGES NOT TO EXCEED THE TOTAL AMOUNT PAID BY YOU FOR THE TRIP KIT. THIS SEC-
TION STATES YOUR SOLE AND EXCLUSIVE REMEDY FOR BREACH OF THIS WARRANTY.
IF YOU PURCHASED THE MANUAL OR THE TRIP KIT FROM JEPPESEN GMBH IN GER-
MANY, THE FOLLOWING APPLIES: THE FOREGOING WARRANTY WILL MEAN “GEWAHR-
LEISTUNG” AND WILL NOT BE CONSTRUED AS A “GARANTIE”. § 443 OF THE GERMAN
CIVIL CODE. “BGB” DOES NOT APPLY.

DISCLAIMER

THE CONDITIONS, REPRESENTATIONS, GUARANTEES, OBLIGATIONS, LIABILITIES AND
WARRANTIES (IF ANY) OF JEPPESEN AND YOUR REMEDIES SET FORTH HEREIN ARE
EXCLUSIVE AND IN SUBSTITUTION FOR, AND YOU HEREBY WAIVE, RELEASE AND
RENOUNCE, ALL OTHER WARRANTIES, CONDITIONS, REPRESENTATIONS, GUARAN-
TEES, OBLIGATIONS AND LIABILITIES OF JEPPESEN, AND ANY OTHER RIGHTS, CLAIMS
AND REMEDIES YOU MAY HAVE AGAINST JEPPESEN, EXPRESS OR IMPLIED, ARISING
BY LAW, EQUITY OR OTHERWISE, WITH RESPECT TO THIS NOTICE, THE MANUAL PRO-
VIDED HEREUNDER AND ANY NONCONFORMANCE OR DEFECT IN THE DESIGN, ADE-
QUACY, ACCURACY, RELIABILITY, SAFETY, OR CONFORMANCE WITH GOVERNMENT
STANDARDS OR REGULATIONS OF THIS MANUAL INCLUDING BUT NOT LIMITED TO: (I)
ANY IMPLIED WARRANTY OF MERCHANTABILITY, SATISFACTORY QUALITY, OR FIT-
NESS; (II) ANY IMPLIED WARRANTY ARISING FROM COURSE OF PERFORMANCE,
COURSE OF DEALING OR USAGE OF TRADE; (lll) ANY OBLIGATION, LIABILITY, RIGHT,
CLAIM OR REMEDY IN STRICT LIABILITY OR TORT, WHETHER OR NOT ARISING FROM
THE NEGLIGENCE OF JEPPESEN; AND (IV) ANY OBLIGATION, LIABILITY, RIGHT, CLAIM
OR REMEDY FOR LOSS OF OR DAMAGE TO ANY OF YOUR PROPERTY, INCLUDING
WITHOUT LIMITATION ANY AIRCRAFT. JEPPESEN WILL HAVE NO OBLIGATION OR LIA-
BILITY WHATSOEVER, (1) WHETHER ARISING IN LAW, EQUITY, CONTRACT (INCLUDING
BUT NOT LIMITED TO WARRANTY), TORT (INCLUDING BUT NOT LIMITED TO THE NEGLI-



GENCE OF JEPPESEN), STRICT LIABILITY OR OTHERWISE AND (2) WHETHER SUCH
LOSSES OR DAMAGES ARE DIRECT, INDIRECT OR OTHERWISE FOR LOSS OF USE,
REVENUE, PROFIT, ANTICIPATED SAVINGS, BUSINESS VALUE, OPPORTUNITY OR
GOODWILL OR FOR ANY INDIRECT, INCIDENTAL, CONSEQUENTIAL, SPECIAL, EXEM-
PLARY OR PURE ECONOMIC LOSSES OR DAMAGES.

COPYRIGHT

The copyright notices appearing in this Manual protect the charts, compilations of charts and
data, and other copyrightable works embodied herein. Such protected works may not be copied,
reproduced, stored in a retrieval system, retransmitted in whole or in part, in any form or by any
means, whether electrical, mechanical, photocopying, recording or otherwise, without the prior
written permission of Jeppesen Sanderson, Inc. Material from the Australian Aeronautical Infor-
mation Publication has been used by agreement with Airservices Australia.
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ARE AERONAUTICAL CHARTS REQUIRED WHEN USING NAVIGATIONAL DATABASES?

As GPS navigation, flight management systems, computer flight maps, and computer flight plan-
ning system have gained acceptance, avionics companies and software developers have added
more and more features. Many of the systems available today make it all too easy to forget that
paper enroute, departure, arrival and approach charts are still required and necessary for flight.
Avionics systems, flight planning computer mapping systems, and associated databases
do not provide all of the navigation information needed to conduct a legal and safe flight.
They are not a substitute for current aeronautical charts. When flying with GPS, flight man-
agement systems (FMS), or planning a flight with a computer, it is important to understand the
limitations of the system you are using. Outlined below are a few of the most common situations
where navigation databases do not contain all of the information needed:

* Not all instrument flight procedures can be coded into a navigation database. While the
vast majority of the world’s SID (DP), STAR and approach procedures can be coded, other pro-
cedures cannot be adequately translated to computer code within the industry recommended
standards. These “uncodeable” procedures are not included in the Jeppesen Master Database
and are unavailable to systems using a navigation database. Procedures containing radar vec-
tors and complicated contingent instructions are the most common ones that fall into this cate-
gory. Furthermore, when using some systems, not all IFR navigation systems are certified to fly
IFR approaches. If your avionics system is certified for IFR enroute and terminal navigation
only, it will not include approaches. If it is certified to fly IFR approaches, it will only include
those approaches that are authorized when using your particular avionics system.

The storage size of many avionics systems prevent many procedures from being loaded into
airborne databases. Additionally, an airline might decided to delete holding patterns or other
types of information from their databases in favor of including other procedures such as
approaches. Be sure you are knowledgeable about what types of information may or may not
be in the airborne database you are using.

* Stepdown fixes between the Final Approach Fix (FAF) and Missed Approach Point (MAP)
are not included in navigation databases. Stepdown fixes between the FAF and the MAP
are not coded in the database because not all systems are capable of handling stepdown fixes.
In some avionics systems, inclusion of a fix in the database between the FAF and MAP will
cause, for example, a GPS Course Deviation Indicator (CDI) sensitivity to change prematurely
from approach mode (0.3 nm) to terminal area mode (1 nm) at the stepdown fix, instead of the
MAP.

In the more complex flight management systems (FMS) with automated vertical navigation
capabilities, the vertical path in the database is defined by an angle that provides a constant
descent path clearing all stepdown fixes. Many systems, do not have an automated vertical
guidance capability that follows the database vertical angle. When vertical guidance is not pro-
vided, pilots must use methods depicted on the chart to identify the location of stepdown fixes
on final approach, such as charted Along Track Distance (ATD) counted down on the GPS nav-
igation system, or other conventional navaids such as VOR, DME, or NDB.

e The amount of information included in any particular avionics system varies from model to
model depending on its capabilities and available database memory. For example, many avion-
ics systems have point-to-point navigation only. Civil aviation authorities define flight procedure
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legs in terms that cause ground track changes with changing wind, temperature, weight and
other factors. Jeppesen codes these legs into its master databases as defined by these civil
aviation authorities, and provided for in ARINC 424, the industry standard for navigation data-
bases. However, point-to-point navigation systems are generally not able to use route
legs that are not defined by geographic points on the ground. In general, those legs are
dropped in the process that converts ARINC 424 data to the unique configuration required for
each specific navigation unit. Examples of commonly deleted leg types are: climb on runway
heading to an altitude, then turn; fly a heading to intercept an airway or radial; fly a DME arc, fly
a heading and expect radar vectors, etc. In such cases, direct flight from waypoint to waypoint
will violate the charted procedure and potentially put your flight in danger. It is critical that all
legs of the procedure on the paper chart be flown as charted, with assistance from your
avionics systems for those legs that go direct to a waypoint, and using “pilot nav” for other seg-
ments. Always remember that the charted procedure represents the flight procedure as defined
by the government regulatory authority, and the pilot is responsible for flying the procedure as
charted.

* You may not be authorized to fly all procedures in your database. Databases include a
small number of private airports, private approaches, and helicopter approaches. Although the
Jeppesen master database contains codes identifying them as private or helicopter data, GPS
and FMS navigation systems do not make that distinction. The procedures appear in the
approach selection menus just like any standard, public use procedure. If you don’t have a
paper chart for it, you are not authorized to fly it.

* Some categories of controlled airspace are not in your database. If your system provides
airspace mapping or warnings, only the most restrictive airspace is included in the database.
Generally, that is Class B and Class C airspace. Class D, E and F airspace is not included.
Class A airspace, although very restrictive, is also not included because it generally occupies
such huge parcels of airspace that mapping it or providing warnings is of little practical value.
Additionally, there may be other types of controlled and restrictive airspace that are not inclu-
ded in various databases. The appropriate paper aeronautical charts should be used for these
types of airspace.

* Not all altitudes are in your database: Approach minimum descent altitudes, approach deci-
sion altitudes, minimum obstruction clearance altitudes, minimum reception altitudes, minimum
safe altitudes, minimum sector altitudes and minimum crossing altitudes are not in your data-
base. Most avionics systems do not include any airway altitudes.

GPS, FMSs, computer mapping and computer flight planning systems are key elements in the
future of navigation. It is important to understand that they are still “works in progress.” GPS navi-
gation systems generally do not have all of the capabilities of the more sophisticated FMSs on
larger aircraft, and even those systems have limitations. It is reasonable to assume that many of
the limitations of both systems will be overcome in the years ahead. Until then, we must under-
stand and operate within the capabilities and limitations of today’s systems. In summary, please
remember:

e Always fly IFR flight procedures as charted. DO NOT follow the database point-to-point without
reference to the chart.
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¢ Be aware that your database may not contain every SID (DP), STAR and approach procedure.

¢ Be aware that your database may not contain every leg or segment of the procedure you are
flying.

* Not everything you need is in your database.

* Always confirm that the waypoint or navaid you retrieve from the database is at the location you
intended.

e GPS, FMS, and electronic map displays with associated databases are not a substitute for cur-
rent aeronautical charts.

Every navigation system operates differently. Please refer to the Pilot’'s Operating Handbook and
your avionics manufacturer for specific information on the features, capabilities and limitations of
your avionics system.
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FRAO1 A

As GPS navigation, flight management systems, computer flight maps, and computer flight plan-
ning systems have gained acceptance, avionics companies and software developers have added
more and more features. Many of the systems available today make it all too easy to forget that
paper enroute, departure, arrival and approach charts are still required and necessary for flight.
Avionics systems, flight planning, computer mapping systems, and associated databases
do not provide all of the navigation information needed to conduct a legal and safe flight.
They are not a substitute for current aeronautical charts. When flying with GPS, flight man-
agement systems (FMS), or planning a flight with a computer, it is important to understand the
limitations of the system you are using. Outlined below are a few of the most common situations
where navigation databases do not contain all of the information needed:

* Not all instrument flight procedures can be coded into a navigation database. While the
vast majority of the world's SID (DP), STAR and approach procedures can be coded, other pro-
cedures cannot be adequately translated to computer code within the industry recommended
standards. These "uncodeable" procedures are not included in the Jeppesen Master Database
and are unavailable to systems using a navigation database. Procedures containing radar vec-
tors and complicated contingent instructions are the most common ones that fall into this cate-
gory. Furthermore, when using some systems, not all IFR navigation systems are certified to fly
IFR approaches. If your avionics system is certified for IFR enroute and terminal navigation
only, it will not include approaches. If it is certified to fly IFR approaches, it will only include
those approaches that are authorized when using your particular avionics system.

The storage size of many avionics systems prevent many procedures from being loaded into
airborne databases. Additionally, an airline might decide to delete holding patterns or other
types of information from their databases in favor of including other procedures such as
approaches. Be sure you are knowledgeable about what types of information may or may not
be in the airborne database you are using.

* Stepdown fixes between the Final Approach Fix (FAF) and Missed Approach Point (MAP)
are not included in navigation databases. Stepdown fixes between the FAF and the MAP
are not coded in the database because not all systems are capable of handling stepdown fixes.
In some avionics systems, inclusion of a fix in the database between the FAF and the MAP will
cause, for example, a GPS Course Deviation Indicator (CDI) sensitivity to change prematurely
from approach mode (0.3 nm) to terminal area mode (1 nm) at the stepdown fix instead of the
MAP.

In the more complex flight management systems (FMS) with automated vertical navigation
capabilities, the vertical path in the database is defined by an angle that provides a constant
descent path clearing all stepdown fixes. Many systems, do not have an automated vertical
guidance capability that follows the database vertical angle . When vertical guidance is not pro-
vided, pilots must use methods depicted on the chart to identify the location of stepdown fixes
on final approach, such as charted Along Track Distances (ATD) counted down on the GPS
navigation system, or other conventional navaids such as VOR, DME, or NDB.

e The amount of information included in any particular avionics system varies from model to
model depending on its capabilities and available database memory. For example, many avion-
ics systems have point to point navigation only. Civil aviation authorities define flight procedure
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ARE AERONAUTICAL CHARTS REQUIRED WHEN USING NAVIGATIONAL DATABASES?
FRAO1 A

legs in terms that cause ground track changes with changing wind, temperature, weight and
other factors. Jeppesen codes these legs into its master database as defined by these civil avi-
ation authorities, and provided for in ARINC 424, the industry standard for navigation databa-
ses. However, point to point navigation systems are generally not able to use route legs
that are not defined by geographic points on the ground. In general, those legs are drop-
ped in the process that converts ARINC 424 data to the unique configuration required for each
specific navigation unit. Examples of commonly deleted leg types are: climb on runway heading
to an altitude, then turn; fly a heading to intercept an airway or radial; fly a DME arc, fly a head-
ing and expect radar vectors, etc. In such cases, direct flight from waypoint to waypoint will vio-
late the charted procedure and potentially put your flight in danger. It is critical that all legs of
the procedure on the paper chart be flown as charted, with assistance from your avionics
system for those legs that go direct to a waypoint, and using "pilot nav" for other segments.
Always remember that the charted procedure represents the flight procedure as defined by the
government regulatory authority, and the pilot is responsible for flying the procedure as char-
ted.

* You may not be authorized to fly all procedures in your database. Databases include a
small number of private airports, private approaches, and helicopter approaches. Although the
Jeppesen master database contains codes identifying them as private or helicopter data, GPS
and FMS navigation systems do not make that distinction. The procedures will appear in many
avionics systems with the approach selection menus just like any standard, public use proce-
dure. If you don't have a paper chart for it, you are not authorized to fly it.

* Some categories of controlled airspace are not in your database. If your system provides
airspace mapping or warnings, only the most restrictive airspace is included in the database.
Generally, that is Class B and Class C airspace. Class D, E and F airspace is not included.
Class A airspace, although very restrictive, is also not included because it generally occupies
such huge parcels of airspace that mapping it or providing warnings is of little practical value.
Additionally, there may be other types of controlled and restrictive airspace that are not inclu-
ded in various databases. The appropriate paper aeronautical charts should be used for these
types of airspace.

* Not all altitudes are in your database: Approach minimum descent altitudes, approach deci-
sion altitudes, minimum obstruction clearance altitudes, minimum reception altitudes, minimum
safe altitudes, minimum sector altitudes, minimum crossing altitudes, and maximum authorized
altitudes are not in your database. Even though the minimum enroute altitudes for airways are
in master databases, most avionics systems do not include the airway minimum altitudes in the
airborne databases.

GPS, FMSs, computer mapping, and computer flight planning systems are key elements in the
future of navigation. It is important to understand that they are still "works in progress." GPS navi-
gation systems generally do not have all of the capabilities of the more sophisticated FMSs on
larger aircraft, and even those systems have limitations. It is reasonable to assume that many of
the limitations of both systems will be overcome in the years ahead. Until then, we must under-
stand and operate within the capabilities and limitations of today's systems. In summary, please
remember:
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v Always fly IFR flight procedures as charted. DO NOT follow the database point-to-point without
reference to the chart.

\ Be aware that your database may not contain every SID (DP), STAR and approach procedure.

\ Be aware that holding patterns might not be included in your database.

\ Be aware that your database may not contain every leg or segment of the procedure you are
flying.

V' Not everything you need is in your database.

' Always confirm that the waypoint or navaid you retrieve from the database is at the location you
intended.

v GPS, FMS, and electronic map displays with associated databases are not a substitute for cur-
rent aeronautical charts.

Every navigation system operates differently. Please refer to the Pilot's Operating Handbook and
your avionics manufacturer for specific information on the features, capabilities and limitations of
your avionics system.
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NICOSIA FIR/UIR IATA COMMUNICATIONS/CONTROL PROCEDURES
JEP 06 01

(extract from IATA Information Bulletin)

This Bulletin is compiled from information contained in various official documents and from ob-
servations of practical operations. Contents MUST be regarded as provisional pending improve-
ment of the airspace organization and of the ATS and COM services by the authorities con-
cerned.

a. General

Authority for Air Traffic Control within Nicosia FIR/UIR, rests solely with Nicosia ACC. Boun-
dary between Ankara - Nicosia FIRs/UIRs, runs from N3605 E03000 to N3558 E03230 to
N3555 E03333 to N3555 E03540. ATC instructions must ONLY be accepted from Nicosia
ACC, including allocation of SSR codes.

Most of the northern part of Nicosia FIR/UIR, inclusive of a wide area of the high seas, has
been identified by Ercan Control, a station based in northern Cyprus, falling under Turkish
Cypriot administration, as a zone under its control. The authority of Ercan Control over this
zone for Air Traffic Control purposes is NOT recognized by ICAO.

Contrary to ICAO requirements, no contact is effected between Ankara and Nicosia ACCs.
Nicosia ACC requires that aircraft approaching Nicosia FIR/UIR from Ankara FIR make pre-
entry contact at least 10 minutes before the FIR boundary. It is essential that crews
comply with this requirement: only then will Nicosia ACC be in a position to assume con-
trol and provide appropriate traffic separation.

b. Southbound Procedures

While in Ankara FIR comply with control instructions issued by Ankara ACC (either directly or
by relay through any other station designated by Ankara, e.g. Ercan Control on 126.70
MHZ) up to point VESAR (B/UB545, L/UL620) or point TOMBI (A/UA16, M/UM855) or point
DOREN (A/UA28). Establish contact with Nicosia ACC at least 10 minutes before FIR
BDY. Once contact established and flight details including Flight Level (FL) information
passed, avoid making requests to Ankara ACC for FL changes for the rest of the flight
through Ankara FIR, unless climbing from or descending to aerodromes in the immediate
vicinity of the FIR boundary. If for any reason, it becomes absolutely necessary to make
such level changes after initial contact with Nicosia while still in Ankara FIR, it is important for
safety reasons that Nicosia ACC be advised at once of the change.

At VESAR or TOMBI, flights will come under the sole control of Nicosia, change automati-
cally to Nicosia ACC. Although no formal transfer of control procedures is affected between
Ankara and Nicosia ACCs and no changeover instructions are issued on crossing the FIR
boundary, flights should thereafter ONLY accept control instructions issued by Nicosia ACC
until hand over to the next ATC Unit or FIR/UIR. Any invitation to change to another station
(e.g. Ercan control) should be politely acknowledged but disregarded. In case of insistence a
check should be made with Nicosia ACC.

For aircraft planning to continue the flight into Damascus FIR, additional communications
requirements exist. Refer to para. d.) below, under “Eastbound / Westbound Procedures”.
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On completion of ATC formalities with Nicosia ACC after entry into the FIR and of position
reporting requirements for Damascus FIR, establish communications with Ercan Control and
pass on relevant flight details. This should be regarded as a purely courtesy call - under NO
circumstances should any ATC instruction be accepted from Ercan.

c. Northbound Procedures

Due to lack of contact between the two centers, advance flight information can ONLY be pro-
vided to Ankara by relay. Provide flight information at least 10 minutes prior to entering
Ankara FIR, along L/UL619, W/UW10, B/UB15, A/UA16, L/UL620, M/UM855 or A/UA28 to
Ercan Control on 126.70 for relay to Ankara. Control authority of Nicosia ACC remains abso-
lute up to the point of entry into Ankara FIR.

d. Eastbound / Westbound Procedures

Eastbound aircraft entering Damascus FIR via routes L/UL619, W/UW10, R/UR78 or M/
UMQ978 are required to establish contact with Damascus ACC 5 minutes before ETA position
NIKAS. If for any reason this is not possible, aircraft must provide, a position report to Lata-
kia Radio, a relay station for Damascus ACC, at position VESAR, ALSUS or BALMA for
relay to Damascus, and maintain continuous listening watch.

Even if a position report and flight details have been communicated to Latakia Radio two-
way Radio Communications with Damascus ACC must be completed as early as possible
before passing Banias NDB.

Nicosia ACC remains primary station for listening watch until NIKAS, where change to Dam-
ascus shall be effected.

Westbound aircraft from Damascus FIR establish communications with Nicosia ACC at the
FIR BDRY (NIKAS), unless requested by Damascus ACC to call Nicosia earlier. A courtesy
call may be made to Ercan Control. If flight continues into Ankara FIR, provide advance flight
information to Ankara ACC via Ercan Control at least 10 minutes before passing the Nico-
sia/Ankara FIR boundary.

Control authority rests firmly with Nicosia ACC until the FIR BDY (VESAR); thereafter it
changes to Ankara. Further calls to Ercan may be made as requested to the extent other
commitments permit.

SPECIAL COMMUNICATIONS AND CONTROL PROCEDURES
APPLYING TO AIRCRAFT ENROUTE MUT - VESAR - NIKAS - BANIAS
OR VICE VERSA

a. SOUTHBOUND, continuing eastward into Damascus FIR
1. 10 minutes before ETA VESAR:
(a) Primary station is Ankara ACC.

(b) Call Nicosia ACC and communicate essential flight details [FL, ETA FIR (VESAR),
ROUTE, etc.].
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NOTE: Avoid Flight Level changes from this point until FIR boundary and control
transferred to Nicosia ACC. If change absolutely necessary, obtain clearance from
Ankara ACC and keep Nicosia ACC informed.

2. VESAR:

(a) Transfer control to Nicosia ACC. Do NOT accept ATC clearances from any other
station. From now on until next FIR BDRY, primary listening watch must remain
with Nicosia ACC, which is also the authority for SSR codes.

(b) Establish contact with Damascus ACC. If no contact, call Latakia Radio, transmit
essential flight details for relay to Damascus ACC.

(c) Ercan, pass essential flight details (ATO VESAR, FL, ETA NIKAS).
3. Before Banias:

Continue to contact Damascus ACC if communications have not been established yet,
because it is a requirement to establish contact well before passing Banias.

4. At NIKAS:
Transfer control to Damascus ACC.
b. WESTBOUND, continuing northwards into Ankara FIR
1. In Damascus FIR, before passing NIKAS:

Primary station is Damascus ACC. No need for advance call to Nicosia FIR unless
request to that effect received from Damascus ACC.

2. At NIKAS:

(a) Transfer control to Nicosia ACC. Control authority remains with Nicosia ACC until
point VESAR.

(b) Call Ercan on 126.70, pass essential flight details for relay to Ankara ACC.

NOTE: Any Flight Level changes made thereafter under instructions from Nicosia ACC
must be communicated at once to Ercan Control for relay to Ankara ACC.

3. At VESAR:
Transfer to Ankara ACC.
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CHANGE OF ALTITUDE DEPICTION ON SID/STAR CHARTS FOR AIRPORTS IN THE
UNITED KINGDOM

Beginning in September 2007, Jeppesen will change the altitude depiction for SID and STAR pro-
cedures for airports in the United Kingdom on a routine basis.

Background

The national characteristics of UK airspace (e.g., number of airports with their related airspace
within a small area) lead to complicated arrival and departure routes in order to stay clear of other
airspace or traffic. Departures often include a STOP altitude which must not be violated. It is
essential that these limitations are easily identified by pilots.

Action
The following changes are intended to assist you as the pilot:

1. Procedures with crossing or converging tracks and different altitudes which could lead to
misinterpretation will be divided into separate charts.

2. State AIP-provided WARNING box is always shown below the procedure title information.
(see ballflag 1 on graphic)

3. Altitudes will be placed on the same side of arrival or departure track whenever possible.

4. Use of the well known and worldwide accepted ICAO symbology for altitudes, which is self
explanatory, easy to read and easy to understand.

5. Introduction of the "Altitude Window" on SID charts. The next known STOP altitude will be
shown on top of "above" and "at or above" altitudes to identify clearly the upper limit for the
climb. The FMS might not show the upper altitude at this fix because it is coded at a later
position. For the chart this value is "borrowed" from a later fix to improve situational aware-
ness during climb. (see ballflag 2 on graphic)

6. For improvement of the pre-flight procedure briefing the altitudes will be included in the rout-
ing table if the State source has provided a textual description of the procedure. STOP alti-
tudes will be shown as MAX altitudes in brackets. (see ballflag 3 on graphic)

7. Introduction of Altitude Window on STAR charts. The next known STOP altitude will be
shown underneath the "below" and "at or below" altitudes to identify clearly the lower limit for
the descent. The FMS might not show the lower altitude at this fix because it is coded at a
later position. For the chart this value is "borrowed" from a later fix to improve situational
awareness during descent.

Legend
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CHANGE OF ALTITUDE DEPICTION ON SID/STAR CHARTS FOR AIRPORTS IN THE

UNITED KINGDOM

At 9000’ or altitude provided by ATC

Textual Description (Examples) Symbology

Altitude window / Between 3000" and 6000’ E

At or above / Above 3000 3000’

At or below / Below 5000’ 5000’

Mandatory 4000° 4000’

Recommended 9000° 9000’

Expect FL90 Expect FL90
9000

or by ATC
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CHANGE OF ALTITUDE DEPICTION ON SID/STAR CHARTS FOR AIRPORTS IN THE
UNITED KINGDOM

JIJERPRPESEN LONDON, UK
FEXt ko

Trans level: By ATC  Trans alt: 6000"

1. SIDs include noise preferential routes (refer
LONDON Control | Apt Elev | to 10-4). 2. Initial climb straight ahead to 590",
118.82 83" | 3. Cruising levels will be issued after take-off
(When instructed) by LONDON Control. 4. Do not climb above SID

levels until instructed by ATC.

BROOKMANS PARK SIX FOXTROT (BPK 6F)
BROOKMANS PARK SIX GOLF (BPK 6G)

RWYS 27R/L DEPARTURES
HZ3TH MAX 250 KT BELOW FL100

UNLESS OTHERWISE AUTHORISED 6000
WARNING: Due to interaction with
other routes do not climb above
o 6000" until cleared by ATC. 7=\

BROOKMANS

5 PARK
fI7:S1BRK!

N51 45.0 WO000 06.4

6000’ N

N (276 |
X

N5137.4 W00 31.1

I\
5000 SAMPLE
3500\ NOT FOR NAVIGATION
‘?000
o N
\

NOT TO SCALE

Dé LON
N51 30.2 W000 37.5

2
BURNHAM \ x fa\ °1 I?.?UFOF]

[_521_BUB_] DAION Woop 5 e/ N5129.2 W00 28.0
N51 31.1 W0O0O 40.6 D3 LON 3 BPK 6F
e;lngkuzn
Q

Cross appropriate Noise Monitoring Terminal

(refer to chart 10-4) at or above 1090',

thereafter maintain a minimum climb gradient |Gnd speed-KT | 75 | 100 | 150 | 200 ‘ 250 | 300 |

of .

243" per NM (4%) up to 4000, [243" per NM | 304 ] 405 [608 | 810[1013[1215]
SID RWY 6 ROUTING / ALTITUDE

BPK 6F 27R Straight ahead, intercept 301° bearing towards BUR by D4 LON to D6 LON,

turn RIGHT, intercept 056° bearing to CHT, cross LON R-300 at or above

3500" (MAX 6000"), LON R-318 at or above 4000' (MAX 6000’), then to CHT,

turn RIGHT, intercept BPK R-246 inbound to BPK at 6000".

BPK 6G 27L Straight ahead, intercept 301° bearing towards BUR by D3 LON to D6 LON,
turn RIGHT, intercept 056° bearing to CHT, cross LON R-300 at or above

3500" (MAX 6000°), LON R-318 at or above 4000’ (MAX 8000’), then to CHT,
turn RIGHT, intercept BPK R-246 inbound to BPK at 6000°.

CHANGES: Altitude depiction - altitude window. © JEPPESEN SANDERSON, INC., 2007. ALL RIGHTS RESERVED.
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Which procedure is included in your database when multiple approach procedures using
the same sensor are published to a single runway end?

GENERAL

Civil aviation authorities occasionally create more than one approach procedure of the same type
to a single runway. This is done to accommodate many operations, including different missed
approach procedures and missed approach climb gradients, different approach transitions, and
other considerations such as WAAS and RNP.

Previously, when more than one procedure of the same type to the same runway existed, only
one of the procedures could be captured in the database. Where there were multiple RNAV
(GPS) procedures to the same runway in the U.S., the note “Procedure Not in Database” would
be shown on the charts for procedures that were not coded in the database.

Since a database is required to fly RNAV (GPS) or RNAV (GNSS) procedures, regulators such as
the FAA have mandated that all published RNAV (GPS/GNSS) procedures must be retrievable
from a database. Additionally, more instances of multiple approaches were being encountered
worldwide, including ILS, LOC (only), VOR, VORDME or VORTAC, NDB, and TACAN. This
necessitated a change to ARINC 424 in order to establish a suffix in the procedure identifier
record for multiple approach procedures.

However, even though Jeppesen now has the capability to output multiple versions of an
approach type to a given runway, many avionics units cannot accept the suffix in the procedure
identifier record that was designed to differentiate between multiple versions of these procedures.
The units allow for only a four character approach procedure identifier.

OPTIONS

In order for all FMS and GPS avionics to contain at least one of the approaches when multiple
procedures have been published, it is necessary to determine which version of the procedure
should be included in all FMS and GPS avionics. Jeppesen uses the term “predominant proce-
dure” for the one that is always included.

Multiple approach procedures without a suffix

Where the source does not include a suffix to provide uniqueness Jeppesen will include the
approach that is believed to be predominant procedure that is issued in ATC clearances.

Where multiple approach procedures are issued yet only one of them includes a suffix, Jeppesen
will code the procedure that was supplied without the suffix in order to provide at least one proce-
dure that can be included in all FMS and GPS avionics.

Guidelines for Designating the Selected Procedure

While many of the FMS and GPS systems that our customers use have the ability to handle multi-
ple versions of approaches with the same procedure identifier, it was determined that the equip-
ment that cannot handle this information should not be penalized by losing any existing proce-
dures based on this limitation. As a result, Jeppesen developed various delivery options for Multi-
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ple Approach Procedures to minimize the impact for all equipment. Avionics manufacturers were
directed to select which of four options they would implement for their end-user customers.

To understand how Jeppesen designates the Selected Procedure, it is important to understand
how the various source providers publish Multiple Approach Procedures. Source providers may
deliver these procedures using a variety of suffixes after the procedure title or, in a few cases,
without suffixes. The following list explains these different source cases:

a. Letters of the alphabet, starting with Z and moving backwards (Z, Y, X, W, etc.)
b. Numbers (1, 2, 3, etc.)

c. Words beginning with letters of the phonetic alphabet, such as Papa, Sierra, Tango, etc. (as
found in ltaly)

d. The phonetic alphabet (Alpha, Bravo, Charlie, etc.) starting at the beginning of the alphabet
and moving forward

e. Letters or numbers with one procedure missing a multiple approach suffix; for example, VOR
Rwy 36, VOR Rwy 36-1, VOR Rwy 36-2)

f. No suffix to distinguish between multiple procedures of the same type to the same runway
(as found on ILS procedures in Tunis, Tunisia (DTTA))

When either the letters or numbers are used as shown in items a. or b. above, Jeppesen will use
the source-supplied letters or numbers as a suffix in compliance with the ARINC 424 specifica-
tions. When words are used as depicted in items c¢. and d., Jeppesen will code the first letter of
the word.

Given the possible source situations, Jeppesen will designate the Selected Procedure ac-
cording to the following rules:

For Source Case: Selected Procedure Will Be:

Z,Y, X, designations Z' (or the letter closest to the end of the alphabet)

1, 2, 3 designations 1 (or lowest number)

Papa, Sierra, Tango Papa (or word that starts with the letter closest to the

start of the alphabet. Papa = primary, Sierra = secon-
dary, Tango = tertiary)

Alpha, Bravo, Charlie Alpha (or word that starts with the letter closest to the
start of the alphabet)

Blank for one procedure (e.g., VOR Blank (procedure without a suffix)

Rwy 36, VOR Rwy 36-1, VOR Rwy

36-2)

No designation First procedure in chart sequence

1 see RNAV (RNP) and “LPV Only” minimums exceptions
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RNAV (RNP) and “LPV Only” minimum exceptions

RNAV (RNP) approaches are defined as Special Aircraft and Aircrew Authorization Required
(SAAAR) procedures which restrict their use to a small group of customers (see RNAV (RNP) Y
Rwy 31 at KSUN for an example). Also, RNAV (GPS) procedures with “LPV Only” minimums are
currently used by a limited group of customers (see RNAV (GPS) Z Rwy 21 at KAOO). In order to
deliver a procedure that most customers are able to fly, in these cases Jeppesen will select the
alternate procedure which is closest to the end of the alphabet to be included in your NavData file.
In other words, the —W procedure at KSUN and the —Y procedure at KAOO.

There are some avionics manufacturers that take all multiple approach indicator procedures
offered by Jeppesen and they have their own rules for determining which single procedure will be
included in their legacy equipment. For those boxes, Jeppesen rules do not apply.

Procedures that qualify as the exception as stated above will be posted on Jeppesen’s website
www.jeppesen.com under Aviation Resources, Online Publications, NavData Alerts/Notices.
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UNITED STATES LOWER THAN STANDARD TAKE-OFF MINIMUMS - CHANGES TO
JEPPESEN CHARTS

BACKGROUND

As a result of efforts to harmonize the criteria for lower than standard take-off minimums with
ICAQO, the FAA published Notice N 8900.38: Revised Guidance and Authorizations for IFR
Lower Than Standard Takeoff Minima Airplane Operations — All Airports (C078 and C079).
The Notice provides guidance to 14 CFR Part 121, 125, 135, and 91 subpart K operators regard-
ing the authorization of lower than standard take-off minimums at airports in the U.S.

This Briefing Bulletin outlines the changes to the depiction of lower than standard take-off mini-
mums as they will appear on Jeppesen charts beginning in the 30 MAY 08 revision. Due to the
volume of changes, all affected charts will be updated to reflect the new criteria over the course of
several charting cycles.

The FAA maintains a website containing a list of all runways that are authorized for lower than
standard take-off minimums of 300, 500 or 1000 RVR (RVR 3, RVR 5, RVR 10) at:

http:7/www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/
status_lists/

For the complete Notice N 8900.38, refer to the FAA's website at:
http.://fsims.faa.gov/home.aspx

CHANGES TO CRITERIA
Major changes in FAA Notice N 8900.38 include the following:

¢ Only two RVR reports are required for lower than standard take-off operations.

* RVR 5 is now the lowest authorized take-off minimum based upon outside visual references.
* High intensity runway lighting (HIRL) is required for take-off operations less than RVR 10.
The following requirements and restrictions apply to the use of RVR values below RVR 16:

a. Where only two RVR sensors are installed, the TDZ and Rollout RVR sensor reports are
both required and controlling.

b. Where three RVR sensors are installed on the runway to be used:
1. The TDZ, Mid and Rollout RVR reports are controlling for all operations.

2. The failure of any one RVR will not affect operations provided the remaining two RVR
sensors are reporting values at or above the appropriate minimums.

NOTE: Extremely long runways (e.g., DEN 16R-34L) utilize four RVR sensors (i.e., TDZ,
Mid, Rollout, and Far-End). When a fourth Far-End RVR value is reported, it is not controlling
and is not to be used as one of the two required operative RVR systems.

CHANGES TO CHART FORMAT

Jeppesen’s depiction of lower than standard take-off minimums at U.S. airports has been modi-
fied to include all pertinent equipment requirements. These include

¢ notations for the number of RVR reports below RVR 16,
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¢ specific runway lighting and runway centerline markings required for each level of RVR, and

» the term HUD (approved Head-Up Display take-off guidance system) in place of the phrase
“Approved Guidance System” for RVR 3 authorization.

The configuration of RVR sensors on each runway — TDZ, Mid (where installed) and Rollout —
remains the same, and the take-off minimums will still reflect the number of available RVR reports
on each runway.

The lowest available take-off RVR values for each runway or group of runways are shown to the
left. Moving to the right, the RVR values increase depending on the availability of centerline (CL)
and high intensity runway lights (HIRL) as well as runway centerline markings (RCLM). Where
lower than standard take-off minimums are shown, the aircraft engine requirements for Standard
take-off minimums are now depicted as column headings (i.e., 3 & 4 Eng, 1 & 2 Eng).

NOTE: Jeppesen charts depict the lowest authorized take-off minimums as defined by the criteria.
However, principal operations inspectors may issue OpSpecs authorizations with higher take-off
minimums to individual operators.

CHART SAMPLE

Depending on the authorized lower than standard take-off minimums, the number of RVR sen-
sors, and any additional climb requirements for each runway, it may be necessary to depict the
take-off minimums in more than one band.

In this example, most runways have three RVR sensor reports. Two of the runways depict the
requirement for HUD (as well as CL & HIRL) for RVR 3. And two of the runways have only two
RVR reports, with RVR 10 being the lowest authorized take-off minimum. Even though these run-
ways share the same basic take-off minimums, they are shown separately due to one runway
having a minimum climb requirement.
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UNITED STATES LOWER THAN STANDARD TAKE-OFF MINIMUMS - CHANGES TO
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Example of an airport's take-off minimums with multiple authorizations and equipment

requirements for lower than standard take-off operations

TAKE-OFF
Rwys 36R, 36C
2 operating RVRs are required —
All operating RVRs are controlling
HUD & CL & HIRL CL & HIRL CL. or RCLM & HIRL Adequate Vis Ref 3L 4Eng 1 & 2Eng
TOZRVE J Tozave 5§ ozrve 10
midave 3 MidRVR 5§ midave 10 rvrlbor Vs wR2doc¥2 | rvr 5001
Rollout RVR 3 Rollout RVR 5 Rollou: RvR 10
Rwys 18R, 18C, 18L, 36L
2 operating RVRs are required SO
All operating RVRs are controlling
CL & HIRL CL, or RCLM & HIRL Adequate Vis Rel 3 & &Eng 148 2Eng
TDZRVRE 5 mzrve 10
MidRvR 5§ midrve 10 Wilﬁnr}rl nw?-llnch evk 5001
Rollout RVR 5 Reliout RvR 10
Rwy 9 Rwy 27
With Mim Climb of 224" /NM 500"
Both RVRs are - = h‘lhfli im Climb of 224/ L
required & cantralling f:d i 7 Te”. sTD
Fr— requi controllingl, . @ u
CL, or RCLM & HIRL VisRel |38 dEng|l & 2Eng| CL, or RCLM & HIRL Vis Ref |3 & d Eng|l & 2 Eng| Other
rozeve 10 ave 16| eve 24 | avr 50 rozeve 10 ave 16| rve 24 | rr 50| 300-
Rollout kv 10 ordd | oel2 | ol roliout Rve 10 a¥a | k2 or | 10
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APPLICATION OF STATE NOTAMS TO JEPPESEN AERONAUTICAL CHARTS AND
DATABASE

GENERAL

The purpose of this bulletin is to convey to our valued customers our current policy regarding the
applications of chart and database changes based on state issued NOTAMs. The following is a
summary of that policy and is specific to the processing of state issued NOTAMs only.

BACKGROUND

The “Notice to Airmen” (NOTAM) has been an integral part of the system for disseminating critical
aeronautical information world wide for a very long time. Typically, NOTAMs publicize aeronauti-
cal information that is time-critical as well as temporary in nature. NOTAMs are also used when
the information is not known sufficiently in advance to allow for chart publication and/or database
extraction.

NOTAMs communicate aeronautical information that has a direct impact on a pilot's flight prepa-
ration. It is for this reason that all pilots are required by regulation to review all available NOTAMs
applicable to their particular flight. The following policy regarding the application of NOTAM infor-
mation to Jeppesen products is based on that fundamental principal.

NOTAM POLICY

All Permanent or “P” NOTAMs are analyzed when received and applied to the Jeppesen charts
and/or database as appropriate, based on normal Jeppesen workflow and process criteria.

Temporary NOTAMs published without an active duration, or those published with an active dura-
tion of 90 days or less, are not analyzed for possible application due to their short life span and
volatility. It would be part of a pilot's normal flight preparation to familiarize themselves with this
type of NOTAM.

Temporary NOTAMs published with an active duration of more than 90 days will be analyzed and
may be applied to the charts and/or database after considering its overall applicability. Not all
temporary NOTAMs with an active duration of more than 90 days are applied to the charts and/or
database. The decision regarding when to apply a temporary NOTAM to the charts and/or data-
base is based on a wide range of factors, and is done on a case by case basis. Again, based on a
normal pre flight process, pilots would access these NOTAMs prior to flight.

NOTE: Jeppesen scans all Temporary NOTAMs upon receipt to assess a basic level of impact.
Special consideration is given to Temporary NOTAMs that have a direct effect on permanent
source documents.

We continue striving to supply you, our valued customers, with highly accurate, on time flight
information. The above policy helps us meet that lofty goal. We look forward to fulfilling your aero-
nautical charting and database needs now and in the future.
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MSA Depiction on Approach Chart Plan View

Dear valued customer,

Over the past year, Jeppesen has been actively performing market research capturing the Voice
of the Customer specifically in relation to the CAO Airline Approach Charts. As a result of the cus-
tomer comments, suggestions and direct feedback, Jeppesen is pleased to announce an
enhancement to the Airline Approach Chart.

Beginning with 26 November 2010 Revision Jeppesen Airline Approach Charts will depict the
Minimum Sector Altitude (MSA) in the Plan View. This enhancement will deliver the following ben-
efits:

— MSA depicted to-scale in the Plan View for better situational awareness

— Keeping the MSA in the Briefing Strip for familiarity and to accommodate complex MSA’s
— MSA’s in the Briefing Strip and Plan View are depicted in the same color

Airline Approach Charts will be updated with this enhancement on a routinely basis.
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Unlike the Briefing Strip MSA view, which shows the complete MSA coverage, the Plan View will
only contain the MSA information affecting the charted area:
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IMPLEMENTATION OF NEW CIRCLING CRITERIA BASED ON TERPS 8260.3B CHANGE 21

Background

The FAA has modified the criteria for circling approach areas via TERPS 8260.3B Change 21.
The circling approach area has been expanded to provide improved obstacle protection. As a
result, circling minima at certain airports may increase significantly.

Standard Circling Approach Maneuvering Radius

Circling approach areas developed prior to 2011 used the radius distances (in NM) as depicted in
the following table. The distances are dependent on the aircraft approach category.

Approach Category and Circling Radius (NM)
CATA CATB CATC CATD CATE
All altitudes 1.3 1.5 1.7 2.3 4.5

Circling MDA in feet MSL

Expanded Circling Maneuvering Airspace Radius

Circling approach areas for approach procedures developed beginning in 2013 use the radius dis-
tances (in NM) as depicted in the following table. These distances, dependent on aircraft cate-
gory, are also based on the circling altitude which accounts for the true airspeed increase with
altitude.

Approach Category and Circling Radius (NM)
Circling MDA in feet MSL
CATA CATB CATC CATD CATE
1000 or less 1.3 1.7 2.7 3.6 4.5
1001 — 3000 1.3 1.8 2.8 3.7 4.6
3001 - 5000 1.3 1.8 29 3.8 4.8
5001 — 7000 1.3 1.9 3.0 4.0 5.0
7001 — 9000 1.4 2.0 3.2 4.2 53
9001 and above 14 21 3.3 4.4 5.5

Affect on Jeppesen Charts

Charts where these criteria have been applied can be identified by the symbol @ in the CIRCLE-
TO-LAND minima box.
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CIRCLE-TO-LAND
e Circling not authorized East of Rwy 3R/2IL.
M
AKis MDA[H)
90 :
] 1580 (4957)-1
120
140 1580 (495")-1'
165 1640 (5557)-2

The new minima will be published on approach procedure charts on an as-revised basis as the
new criteria are applied by the FAA and issued via their source documents.
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PURPOSE

The purpose of this Bulletin is to announce significant enhancements to the graphical depiction of
Jeppesen SID, STAR, Departure, and Arrival charts. In the past, Jeppesen has used a Not-To-
Scale depiction for the graphical section of SID, STAR, Departure, and Arrival charts. Moving for-
ward, the graphic portion of Jeppesen SID, STAR, Departure, and Arrival charts will now be
shown either completely or partially To-Scale. In addition, several other major enhancements will
be applied which are geared toward continually improving the overall usability of Jeppesen charts.
These enhancements are a direct result of feedback received from you, the customer, which Jep-
pesen greatly appreciates.

PHILOSOPHY

To enhance terrain/situational awareness during low level operations, the area in and around the
departure/arrival airport will be depicted To-Scale. At times a complete To-Scale depiction will not
be practical, in which case Enroute transition segments will be shown Not-to-Scale and will be
clearly indicated as such. By using a To-Scale depiction around the departure/arrival airport, Jep-
pesen SID, STAR, Departure, and Arrival charts will provide enhanced terrain, airspace, and rela-
tive distance information.

ENHANCEMENTS

The sample procedure graphic below depicts the major enhancements being applied to Jeppesen
SID, STAR, Departure, and Arrival procedure charts. A brief description of each major improve-
ment is shown after the graphic.
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1. Charting scales are applied, similar to what are used for approach charts, which allow a To-
Scale depiction of the immediate area around the departure/arrival airport. The scale used is
indicated along the lower left side of the procedure graphic. The normal orientation will be
north towards the top of the chart, but other orientations will be used when chart readability
can be enhanced. All procedure text will be oriented the same as the procedure graphic.

2. Normally all departure/arrival tracks will be shown within the To-Scale portion of the proce-
dure graphic. At times, transitions to and from the enroute structure will be shown within Not-
To-Scale areas. These Not-To-Scale areas will be indicated by a dashed line and clearly
marked. It will be fairly common for transition tracks to crossover between To-Scale and Not-
To-Scale areas and vice versa.
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3. All speed restrictions will now be shown using bold text and a magenta color so as to be
easily located. General speed restrictions that apply to the entire procedure will continue to
be shown directly below the procedure identifier. Speed restrictions that apply to a specific
navaid, intersection/waypoint, or track segment, will be placed next to, or tied to the element
as appropriate.

4. The depiction of altitude restrictions has been enhanced two ways. All altitude restrictions
will be shown in bold text and will be blue in color to make them easy to locate. In addition, a
“Line Above” and “Line Below” depiction will be used to indicate the type of restriction using
the ICAO recommendation for the depiction of altitude restrictions.

5. An MSA will be shown in graphical form within the Plan View of the chart indicating the outer
limits, all associated sectors, and applicable sector altitudes. The radius of the MSA will be
indicated when other than the standard 25 NM. The MSA information will be brown in color
for easy identification.

6. Grid MORAs will be charted for the To-Scale areas of the procedure graphic. Values will be
shown using a grey color.

7. Generalized terrain contours will be depicted within the To-Scale sections of the procedure
graphic to portray areas of higher or rising terrain.

8. The navaid symbols used will be those that are consistent with Jeppesen enroute charts.

9. Airports that are served by the procedure, known as “Also Serves” airports, are depicted
using a blue color to distinguish them from other secondary airports. All secondary airports,
those not served by the procedure, are depicted using a grey color.

IMPLEMENTATION PLAN

Jeppesen SID, STAR, Departure, and Arrival charts will be converted using the enhanced chart-
ing specifications beginning in December 2016.

Conversion will take place airport-by-airport with all procedures for a given airport released at the
same time.

Pilot Training Material is available at www.jeppesen.com/chart-enhancements. This website also
provides an Operational Risk Assessment (ORA) for your information.

Inquiries related to this Bulletin may be submitted through established customer support channels
or your account representative.
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FOR USERS OF THE COMMERCIAL AIRLINE FORMAT CHART (CAOQO) ONLY — LPV
MINIMUMS ADDED TO RNAV APPROACH PROCEDURES

PURPOSE

The purpose of this Bulletin is to announce an enhancement to the Landing Minimums on Jeppe-
sen Commercial Airline Format (CAO) RNAV Approach Procedure charts. Moving forward Land-
ing Minimums associated with Localizer Performance with Vertical Guidance (LPV) type RNAV
approach procedures will be provided. These minimums are being provided based on future
increases of WAAS/EGNOS capable commercial aircraft.

ENHANCEMENTS

As stated above, when provided by the State Authority as a function of an RNAV instrument
approach procedure, LPV landing minimums will now be depicted on Jeppesen CAO charts.
Along with the LPV minimums, all of the supporting Wide Area Augmentation System (WAAS) or
European Geostationary Navigation Overlay Service (EGNOS) information related to the
approach procedure will also be depicted. This WAAS/EGNOS information is placed throughout
the chart, an overview of these enhancements are listed below:

— WAAS/EGNOS reception information will be shown within the Briefing Strip in the Primary
Navaid Box

WAAS EGNOS
Ch 87128 Ch 57477
W-07A EO8A

— When LPV landing minimums are available for an RNAV approach procedure the DA(H) will be
shown within the Briefing Strip in the Landing DA/MDA Box.

LPV
DA(H)
55527200

— Within the procedure plan-view, WAAS/EGNOS information will be depicted within the Primary
Navaid Box which is tied to the Final Approach Course.

EGHOS

(ch sﬂv;ﬁ;sw-om) (Ch 57477 E08A)

— Several LPV related items will be added to the profile view of the chart. These include, the
WAAS/EGNOS “feather” along the final approach, the pull-up arrow associated with the LPV
DA(H), and the LPV TCH.
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FOR USERS OF THE COMMERCIAL AIRLINE FORMAT CHART (CAOQO) ONLY — LPV
MINIMUMS ADDED TO RNAV APPROACH PROCEDURES

Wﬁ?Sf*EhGNOS
BRETT 7 LT LPv TCH
N RWB7
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TCH 55°
4.5 ;_2 E'_:'J TDZE 5352

— Any applicable LPV related information will be added to the Ground Speed box.

— LPV landing minimums will be added to the landing minimums band. See the before and after

sample below:

CURRENT
STRAIGHT-IN LAMDING
LNAV /VNAV LNAV
pan 560272507 moaH) 56807 (328")
RAIL/ALS out RAIL/ALS out
C
|| Rve 24 rvr 40 RvR 26 rvr 50
of .l"? oF ;’d or ]"’2 or 1
D
NEW
STRAIGHT-IN LANDING
LPV LMNAV /VNAY LNAV
par) 555272001 pany 560272507 moa) S6807 (328"
RAIL/ALS out RAIL/ALS out RAIL/ALS out
[
|| ave 24 rvr 40 rve 24 pvr 40 rvr 26 rvr 50
or J"‘J ar‘}'r-l of J"*.- or‘?:l or }"2 or |
D
IMPLEMENTATION

The addition of LPV landing minimums will begin starting in the 5 May 2017 revision. Conversion

will take place on an as revised basis.

Inquiries related to this Bulletin may be submitted through established customer support channels

or your account representative.
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JEPPESEN ALERTS, NOTICES AND BULLETINS; DISSEMINATION OF PRODUCT-
RELATED INFORMATION

Jeppesen is committed to delivering the highest quality and most advanced products and services
in the industry. Our ongoing commitment to quality includes using various communication chan-
nels to disseminate the latest information that affects the Jeppesen products and services you
rely upon.

Updates are posted online at jeppesen.com under “Notices & Alerts.” Here you will also find RSS
feeds, which are an efficient way to monitor the latest information from Jeppesen. All Notices and
Alerts mentioned in this service bulletin can be subscribed to using RSS feed technology. Issues
related to our products or services are communicated using one or more standard notification
methods. The method we use depends on the product or service as well as the criticality of the
communication. The following is a brief description of our notification types:

NavData Alert '

NavData Alerts are used to inform commercial NavData subscribers, including airlines, avionics
equipment companies, and aviation service providers, of changes and issues related to databa-
ses distributed by Jeppesen. Alerts are intended to supplement the NavData Change Notices by
disseminating time-critical information that could have a significant affect on flight operations.
Alerts contain safety-of-flight or operationally significant information including but not limited to
incorrect turn directions, altitudes, bearing changes, etc. This information typically affects Jeppe-
sen's master database; however, each change or issue can be isolated to specific avionics equip-
ment. To determine whether the change or issue affects your database, you should check with
your individual avionics equipment manufacturer.

Chart Alert '

Chart Alerts are used to quickly disseminate flight critical information that affects Jeppesen's
Standard paper or electronic (JeppView) Airway Manual products. Occasionally, changes cannot
be issued to customers through our normal paper or electronic production schedules prior to
effectivity. Chart Alerts allow Jeppesen to immediately address these changes through either RSS
or our website as soon as they come to our attention.

Airport Moving Map (AMM) Alert '

Airport Moving Map Alerts are published to advise users of significant issues in Jeppesen Airport
Moving Map data that may affect aircraft ground operations. AMM Alerts allow Jeppesen to imme-
diately address these changes through either RSS or our website as soon as they come to our
attention.

Obstacle and Terrain Alerts '

Obstacle and Terrain Alerts are published to advise users of significant issues in Jeppesen
Obstacle or Terrain datasets. Obstacle and Terrain Alerts allow Jeppesen to immediately address
these issues through either RSS or our website as soon as they come to our attention.

Issues with obstacles and/or terrain that are displayed in individual products will be distributed in a
product-specific alert. For example, an issue with obstacle or terrain data on an approach chart
will be distributed in a Chart Alert and may not be distributed in an Obstacle and/or Terrain Alert.

NavData Change Notice 2
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JEPPESEN ALERTS, NOTICES AND BULLETINS; DISSEMINATION OF PRODUCT-
RELATED INFORMATION

NavData Change Notices are directed at customers who receive Jeppesen NavData for use in
avionics equipment and flight planning systems, airline operations, and other systems that provide
aviation information. They are published weekly on jeppesen.com under “Notices & Alerts” and in
RSS feeds. They include updates and corrections to data and procedures that are not yet reflec-
ted in Jeppesen’s navigation databases. NavData Change Notices contain narrative explanations
of the changes that affect the data coded in Jeppesen’s current NavData cycle. Customers who
receive an Internet update service from Jeppesen will also receive NavData Change Notices as
part of their service.

Chart Change Notice 2

Chart Change Notices are directed at customers who receive Jeppesen Terminal and Enroute
charts. They are included in the revision updates that are mailed to customers and are also
posted on jeppesen.com under “Notices & Alerts” and RSS feed. Each notice contains a narrative
explanation of changes affecting the current Jeppesen chart. Jeppesen Chart Change Notices
highlight only significant changes affecting Jeppesen Charts. A Graphic Chart Change Notice may
be issued to depict a more significant change to a Jeppesen Enroute or Area chart. A Chart
Change Notice will remain in effect until the chart is to be reissued.

On-Demand Change Notice 2

On-Demand Change Notices are available on jeppesen.com in the Main page and under the Noti-
ces and Alerts page. They contain the same content that both NavData and Chart Change Noti-
ces contain. However, unlike NavData and Chart Change notices, On-Demand Change Notices
are updated when our Change Notices Database is updated (near real-time). On-Demand
Change Notices also allows the user the ability to search Change Notices for a single Airport or
FIR.

NavData Notice

NavData Notices are issued to airframe and avionics equipment manufacturers to announce addi-
tional database capabilities or new datasets that will affect the output of navigational data. Nav-
Data Notices are intended for Jeppesen's Original Equipment Manufacturer (OEM) partners only.
Jeppesen’s Product Management department may also issue notices highlighting any changes
made to Jeppesen Internet update services, such as data content, modifications to data card
sizing, or system-specific information issued by an avionics equipment manufacturer. End users
of the data may contact their avionics equipment providers with questions regarding the availabil-
ity of data in their specific units.

Briefing Bulletin

Briefing Bulletins provide you with explanations of modifications to Jeppesen products that are
being implemented in response to changes suggested by customers or required by governing
authorities. In particular, Briefing Bulletins explain how changes will affect Jeppesen's products.

Customer Service Bulletin

Customer Service Bulletins contain information that educates you on the content of our products
and services. Additionally, Customer Service Bulletins may be issued to inform customers about
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JEPPESEN ALERTS, NOTICES AND BULLETINS; DISSEMINATION OF PRODUCT-
RELATED INFORMATION

major events where significant short-term changes or restrictions to flight operations will be in
effect.

1 Beginning November 2012, Alerts will only be distributed to our customers through RSS Feeds. To learn more about this subject,
please see our 03 Aug 2012 Customer Service Bulletin.

2 When Charts and/or NavData are intentionally omitted from Jeppesen Airway Manual or NavData respectively, Change Notices
will include that information along with the respective revision/cycle that the information will be included.

Please note that the Customer Notification Services defined above only refer to Jeppesen prod-
ucts and do not replace State-published NOTAMs.

All communication channels listed above are posted on jeppesen.com under the “Notices &
Alerts” section.

We hope this bulletin clarifies the various product and service updates you may receive from Jep-
pesen. If you have any questions please contact your account representative or customer service
at:

The Americas Europe & Asia
800.621.5377 +49 6102 5070
E-mail: captain @jeppesen.com E-mail: fra-services @jeppesen.com
United Kingdom, Middle East & Africa Australia
+44 1293 842404 +61 2 6120 2999
0800 085 5377 (UK & Ireland) E-mail: customerservice @jeppesen.com.au
E-mail: uk-services @jeppesen.com

Sincerely,
Jeppesen Corporate Technical Standards and Product Management
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Jeppesen distributes issues related to our products and services using several standard notifica-
tion methods. One of these notification methods includes issuing time-critical information using
Jeppesen Alerts'. Until now, Jeppesen Alerts have been distributed through emails to the individ-
ually affected customers. Additionally, Alerts are posted online at http://www.jeppesen.com under
“Notices & Alerts.” Here you will also find RSS feeds, which are an efficient way to monitor the
latest information from Jeppesen.

Beginning 01 November 2012, Jeppesen will only broadcast Alert notifications using RSS Feeds.
Between now and 01 November 2012, Jeppesen will distribute Alerts using both Email Notifica-
tion to Current Email Recipients and RSS Feed technology.

With our RSS feeds you can customize the information you receive and make sure you’re always
up-to-date.

To get started, follow these simple steps:

1. From www.jeppesen.com, navigate to
the Notices and Alerts page from ei-
ther the “News and Media” or “Noti-
ces & Alerts” on the lower left hand
corner of the home page.

Abo lotces & Alars

News & Media

nd thi latest ndbices and

IOTMALON Wheth Mday Jfe

2. Using the Map on the Notices and
Alerts page on Jeppesen.com, select
your coverage area(s) (e.g., Region
and Sub Region). If you want to get
Alerts for all geographical areas, se-
lect All Regions using the dropdown
at the bottom of the page.

COVEragE Area

View Hotices & Aleris for All Reglons within ; | Sekct
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NOTE: The production tab pertains to server maintenance, production issues and other items
that may affect the products and services you receive from Jeppesen.

3. Once your preferred Region/Subregion is selected, the RSS Feed Icon will display the re-
gion and sub regions selections as shown in the example here.

Aviatan Production

Aviation Notices & Alerts

Region :

Subregion :

Bl lish [ [+ 3

Western Europe & Mediterranean - Region
Hiralkata
Rirport Mavine Wap (AMMY Ot

Fapar Charts Eacirenic Charls VR Chats Teqrain Ohstacles

Heardala Rlenls ()] B B B2

MarDita Chiaiggs Maties (0) = @ =2

Marddata Hoflice . Jeppesen Castomer (] @ @ =8

Nandiaa Nolice - At ainee Sviomics (00 8 B &8

4. In the example below, Germany was selected as the sub region to follow. A new webpage
will open with all the Notices and Alerts information pertaining to that sub region, and the
following box will appear at the top of the screen.

Jeppesen Aviation Notices & Alerts (Germany)

You are viewing a feed that contains frequently updated content. \When you subseribe to a feed it is added to the
Common Feed List. Updated information from the feed is automatically downloaded to your computer and can be
wewed n Intérnet Explorer and other programs. Learn mare about feeds

& Subsc

5. Select “Subscribe to this feed” to re- gar= e
g X 8 . Subscribe to this Feed m
ceive another box which will give you

an option to “Subscribe” to the RSS A Subscribe lo this Feed i
. ‘when you subscrbe to 4 leed, # it sutomaticaly added
Feed. to the Farvorites Certer and kept up o date.

Name  Heppesen Avistion Hotices & Alerts [Gemmany]

Cresteinc | Feeds = Mensddiul

W Add bo Favontes Bar

What iz a Feed? Subrcrbe Carcel |
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Notice in both boxes above, you can select the “Learn more about feeds” and “What is a Feed?”
options to get additional information on the subject of RSS Feeds, including an FAQ section.

There are other tools available, besides web browsers, to view RSS Feeds, such as email provid-
ers and RSS Viewers (readily available on the internet). To view RSS Feeds using other RSS
Viewers, simply Cut and Paste the URL Address from this new page and paste it into the RSS
Feed Viewer of your choice.

That's itl Now the RSS feed automatically shows you any new Notices and Alerts so you'll always
have the latest information. And it's customized so you only get the information that matters to
you.

In addition to Alerts, RSS Feeds can be used to view Notices. This includes the ability to custom-
ize the region that you would like to receive Notices for. In the future, Jeppesen may use RSS
Feeds to eliminate the paper service we currently use to broadcast Notices. If/when that happens,
additional information will be published on that subject.

We hope this bulletin clarifies the steps necessary to set up RSS Feeds. If you have any ques-
tions concerning the instructions contained in this Bulletin, please contact us at:

US Toll free: 1.800.732.2800

Direct: 303-328-4587

International: + 49 6102 508270

E-mail: pctechsupport@jeppesen.com

For questions concerning the contents of individual Alerts and Notices, please contact us at:
Phone: 303-328-4445

E-mail: navdatatechsupport@jeppesen.com

We welcome your feedback between now and 01 November 2012 on this subject. Your input may
help us improve our RSS Feed capabilities and enhance our communication methods.

Sincerely,
Jeppesen Corporate Technical Standards and Aviation Product Management

1 Alerts are specific to certain Jeppesen Products including NavData Alerts, Chart Alerts (Paper and Electronic), AMM Alerts,
Obstacle Alerts, and possibly other Alert Types in the future.
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AIRPORT QUALIFICATION PAGES

U.S. Federal Aviation Regulations (FAR) Part 121.445 specifies pilot in command special airport
qualifications. The (FAA) Administrator may determine that certain airports (due to items such as
surrounding terrain, obstructions, or complex approach or departure procedures) are special air-
ports requiring special airport qualifications. These requirements do not apply when an entry to
that airport (including a takeoff or a landing) is being made if the ceiling at that airport is at least
1,000 feet above the lowest MEA or MOCA, or initial approach altitude prescribed for the instru-
ment approach procedure for that airport, and the visibility at that airport is at least 3 miles.

At other times, no certificate holder may use any person, nor may any person serve, as pilot in
command to or from an airport determined to require special airport qualifications unless, within
the preceding 12 calendar months:

a. The pilot in command or second in command has made an entry to that airport (including a
takeoff and landing) while serving as a pilot flight crewmember; or

b. The pilot in command has qualified by using pictorial means acceptable to the Administrator
for that airport.

Airport qualification pages, when approved by the certificate holder’s Principal Operations Inspec-
tor (POI), provide an acceptable means of complying with the above requirement.

The list of special airports is found in the Handbook Bulletin for Air Transportation (HBAT) 03-07.
The list is also accessible through the following web site:

http://www.opspecs.com/ops/SpecialPICAirports/
AIRPORT FAMILIARIZATION PAGES

Airport familiarization pages are similar to qualification pages, except the familiarization airports
are not currently considered a special airport under FAR 121.445. However as with qualification
pages, familiarization pages depict airports that are also unique due to items such as surrounding
terrain, obstructions, or complex approach or departure procedures.

ICAO

DOC 7300, Annex 6 specifies that a pilot in command must be currently qualified to be used on a
route or route segment. Each such pilot shall demonstrate to the operator an adequate knowledge
of aerodromes which are to be used including such things as knowledge of terrain, minimum safe
altitudes, and seasonal meteorological conditions. In another provision, an operator may qualify a
pilot in command to land at an aerodrome by means of an adequate pictorial presentation.

According to the state authority's recommendation or on the operator's individual decision, both
airport qualification and airport familiarization pages can be used for professional familiarization of
specific airports.

DESCRIPTION OF SERVICE

The front side of the overview page provides an aerial image of the airport. The overview image
will include key areas of interest surrounding the airport, such as obstructions that could affect
flight operations. Below the image is a graphic presentation of the airport and surrounding area.
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The graphic portion includes airways, navigation aids, general terrain contours, water, roads and
city patterns. The graphic also includes an overview arrow that indicates the direction from which
the image is viewed.

The reverse side of the overview page provides a textual description of the airport and its sur-
rounding area. The textual description points out key items of interest about the airport, as well as
the surrounding area. An annual weather table is also provided on the second half of the page.
This table is based on seasonal data and represents average monthly values.

Runway pages portray the airport’s primary runways. The top portion of the page provides a view
of the approach end of the runway, as seen during the landing phase of flight. Below is a narrative
that provides specific information and unique features relating to the runway. The reverse side of
the page provides the same type of information for the opposite end of the runway.

All airport pages are updated as significant changes dictate. In addition, Airport Qualification loca-
tions are reissued every 24 months.
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JEPPESEN AIRWAY MANUAL VERSUS EASA AIR OPS ANNEX Il
PART-ORO

The following table helps to identify the sections of the Jeppesen Airway Manual which comply
with EASA Acceptable Means of Compliance (AMC) and Guidance Material (GM) to Part-ORO.

For further details, please refer to AMC3 ORO.MLR.100 Part C: Route/Role/Area and Aerodrome/
Operating Site Instructions and Information.

EASA Operations Manual Part C Jeppesen Airway Manual
a) Minimum flight level/Minimum flight al- a. Enroute-, Area-, SID/STAR charts.
titude b. INTRODUCTION section, Enroute Chart Leg-
end.

b) Operating minima for departure-, desti- | a. Approach-, Airport charts
nation- and alternate aerodromes b. 10-9S type pages (EASA AIR OPS Minimums)

. ATC section "AERODROME OPERATING MINI-
MUMS - EASA AIR OPERATIONS"

. RADIO AIDS section

. Approach-, Airport charts

. Enroute-, Area-, SID/STAR charts
. AIRPORT DIRECTORY section

. Airport charts

o

¢) Communication facilities and naviga-
tion aids

d) Runway/final approach and take-off
area (FATO) data and aerodrome/operat-
ing site facilities

o O 0 T 9

e) Approach, missed approach and de-
parture procedures including noise abate-
ment procedures

. Airport Briefing Pages

. Approach charts

. SIDs & STARs

. Noise pages

. ATC section: State pages
. EMERGENCY section

. Airport Briefing Pages

f) COM-failure procedures

. Approach charts

. SIDs & STARs

. EMERGENCY section, Search and Rescue
. AIRPORT DIRECTORY

g) Search and rescue facilities in the area
over which the aircraft is to be flown

T OO0 O T Q0 QO o T o
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EASA Operations Manual Part C Jeppesen Airway Manual
h) A description of the aeronautical charts | a. INTRODUCTION section
that should be carried on board in relation

1. Chart L d

to the type of flight and the route to be art-egends o .
flown, including the method to check their 2. EASA AIR OPS/Revision Service
validity.

. METEOROLOGY section
. Enroute charts

. AIRPORT DIRECTORY

. ATC section, State pages
. ENROUTE section

c. Enroute-, Area charts

i) Availability of aeronautical information
and MET services

j) Enroute COM/NAYV procedures

O O 0o T o

k) Aerodrome/operating site categoriza- | This is not part of the Standard Airway Manual as it is
tion for flight crew competence qualifica- | operator specific. However it can be part of a Tailored
tion Route Manual. Special Jeppesen service is the Air-
port Familiarization/Qualification program

1) Special aerodrome limitations (perform- | Cannot be part of the Standard Airway Manual, as it
ance limitations and operating proce- is aircraft/performance specific. However, Jeppesen
dures) is providing its OpsData Service for these purposes

Jeppesen CHART CHANGE NOTICES provide flight crews with temporary and permanent
changes between revision of charts. They are issued for each Airway Manual coverage with every
revision.

Jeppesen NAVDATA CHANGE NOTICES are issued for each Navigation Data Base geographic
area. They provide flight crews with temporary changes affecting their FMCS or Navigation Com-
puter Systems. They also provide permanent changes effective between the 28 day AIRAC cycle.

Both services do not replace AIS NOTAM Services in any manner.

REVISION SERVICE

Aeronautical Chart Services are available either as the Standard Airway Manual Service or the
customer defined Tailored Route Manual Service.

Depending on geographical coverage, customer defined requirements or other reasons both
types of Aeronautical Chart Services may be set up for weekly, bi-weekly or four-weekly revisions
to be kept current. Bi-weekly and four-weekly revisions may be supplemented by weekly revisions
if it is required to get important changes as soon as possible to our customers. Each revision is
accompanied by a revision letter which indicates the necessary actions to keep the Chart Service
current. The Record of Revisions page in front of the Manual needs to be signed after the comple-
tion of each revision. A consecutive revision numbering assures that the customer can see that all
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published revisions for this particular Chart Service are received. The first revision letter in a cal-
endar year also indicates which was the last revision for this Chart Service of the past year.

Handwritten amendments and revisions are not permitted, except in situations requiring immedi-
ate amendment or revision in the interest of safety.

Annotations of changes in the text section are marked with a change bar for revised or added
lines and changes on charts and tables are indicated as Change Note.

Temporary information is printed on white stock with yellow stripes on both sides, there is an
information box in the center of the chart to indicate that this is a temporary procedure and fur-
thermore the chart title contains the abbreviation “TEMP” in brackets (e.g. CAT Il/Il ILS RWY 31R
(TEMP). It is used to alert pilots to Airport Construction and temporary SID/STAR and Approach
Procedures.

An ICAO developed AIRAC (Aeronautical Information Regulation and Control) system (Annex 15,
Chapter 6-1 and Doc 8126, Chapter 2-6) assures that all significant changes are made available
prior the effective date. Governing authorities are required to make defined significant changes
effective only on certain Thursdays in intervals of 28 days, the so-called AIRAC dates. Further-
more are the governing authorities required to publish any changes under the AIRAC system with
defined lead times allowing the commercial aeronautical chart providers to update and distribute
their products in advance of the effective date. Charts without effective date should be used as
soon as received.

Not all Aeronautical Chart Services must get regular updates as this also depends if there are
charts to be revised per the Jeppesen revision criteria which have been developed over decades
in cooperation with our customers.

Whenever charts cannot be revised, e.g. information not received early enough or clarifications to
the governing authorities must be resolved prior publication, respective information is distributed
by the means of Chart Change Notices which are also available on-line to all customers via our
website.

Chart Alerts are used to quickly disseminate flight critical information that affects Jeppesen's
Standard paper or electronic Airway Manual products. Occasionally changes cannot be issued to
customers through our normal paper or electronic production schedules prior to effectivity. Chart
Alerts allow Jeppesen to immediateley address these changes through either RSS or our website
as soon as they come to our attention.

CHECKLISTS

Checklists are issued at regular intervals to enable all Manual Service holders to check the up-to-
date status and the completeness on the material subscribed to. Anytime, an updated copy of the
checklist can be requested. Furthermore are on-line and off-line electronic Chart Services availa-
ble which can be used to check the paper based Chart Service currency against.

A comprehensive list of enroute, plotting and area charts worldwide with latest revision and effec-
tive dates is available via our website.
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This glossary provides definitions that are unique and abbreviations commonly used in
Jeppesen publications. No attempt has been made to list all the terms of basic aeronauti-
cal nomenclature.

Because of the international nature of flying, terms used by the FAA (USA) are included
when they differ from International Civil Aviation Organization (ICAO) definitions. A vertical
bar, that is omitted on all new pages, tables of contents, tabular listings and graphics, indi-
cates changes.

DEFINITIONS

ACCELERATE STOP DISTANCE AVAILABLE (ASDA) — The length of the take-off run availa-
ble plus the length of the stopway, if provided.

ACROBATIC FLIGHT — Manoeuvres intentionally performed by an aircraft involving an abrupt
change in its attitude, an abnormal attitude, or an abnormal variation in speed.

ADEQUATE VIS REF (Adequate Visual Reference) — Runway markings or runway lighting that
provides the pilot with adequate visual reference to continuously identify the take-off surface and
maintain directional control throughout the take-off run.

ADS AGREEMENT — An ADS reporting plan which establishes the conditions of ADS data
reporting (i.e., data required by the air traffic services unit and frequency of ADS reports which
have to be agreed to prior to the provision of the ADS services).

NOTE: The terms of the agreement will be exchanged between the ground system and the air-
craft by means of a contract, or a series of contracts.

ADS-B — A surveillance system in which an aircraft or vehicle to be detected is fitted with coop-
erative equipment in the form of a data link transmitter. The aircraft or vehicle periodically broad-
casts its GPS-derived position and other information such as velocity over the data link, which is
received by a ground-based transmitter/receiver (transceiver) for processing and display at an air
traffic control facility.

ADS-C AGREEMENT — A reporting plan which establishes the conditions of ADS-C data report-
ing (i.e. data required by the air traffic services unit and frequency of ADS-C reports which have to
be agreed to prior to using ADS-C in the provision of air traffic services).

NOTE: The terms of the agreement will be exchanged between the ground system and the air-
craft by means of a contract, or a series of contracts.

ADS CONTRACT — A means by which the terms of an ADS agreement will be exchanged
between the ground system and the aircraft, specifying under what conditions ADS reports would
be initiated, and what data would be contained in the reports.

NOTE: The term “ADS contract” is a generic term meaning variously, ADS event contract, ADS
demand contract, ADS periodic contract or an emergency mode. Ground forwarding of ADS
reports may be implemented between ground systems.

ADVISORY AIRSPACE — An airspace of defined dimensions, or designated route, within which
air traffic advisory service is available.
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ADVISORY ROUTE (ADR) — A designated route along which air traffic advisory service is avail-
able.

NOTE: Air traffic control service provides a much more complete service than air traffic advisory
service; advisory areas and routes are therefore not established within controlled airspace, but air
traffic advisory service may be provided below and above control areas.

ADVISORY SERVICE — Advice and information provided by a facility to assist pilots in the safe
conduct of flight and aircraft movement.

AERODROME — A defined area on land or water (including any buildings, installations and
equipment) intended to be used either wholly or in part for the arrival, departure and surface
movement of aircraft.

NOTE: The term “aerodrome” where used in the provisions relating to flight plans and ATS mes-
sages is intended to cover also sites other than aerodromes which may be used by certain types
of aircraft; e.g., helicopters or balloons.

AERODROME CLIMATOLOGICAL SUMMARY — Concise summary of specified meteorological
elements at an aerodrome, based on statistical data.

AERODROME CLIMATOLOGICAL TABLE — Table providing statistical data on the observed
occurrence of one or more meteorological elements at an aerodrome.

AERODROME CONTROL SERVICE — Air traffic control service for aerodrome traffic.

AERODROME CONTROL TOWER — A unit established to provide air traffic control service to
aerodrome ftraffic.

AERODROME ELEVATION — The elevation of the highest point of the landing area.

AERODROME FLIGHT INFORMATION SERVICE (AFIS) — A directed traffic information and
operational information service provided within an aerodrome flight information zone, to all radio
equipped aircraft, to assist in the safe and efficient conduct of flight.

AERODROME METEOROLOGICAL OFFICE — An office, located at an aerodrome, designated
to provide meteorological service for international air navigation.

AERODROME REFERENCE CODE — A simple method for interrelating the numerous specifica-
tions concerning the characteristics of aerodromes so as to provide a series of aerodromes facili-
ties that are suitable for the aeroplanes that are intended to operate at the aerodrome. The aero-
drome reference code — code number and letter, which are selected for aerodrome planning pur-
poses, have the meanings assigned to them as indicated in the table below:
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Code Element 1 Code Element 2
Code | Aeroplane Refer- | Code Wing Span Outer Main Gear Wheel
Number ence Field Letter Span 2
Length
(1) () () 4) (6)
1 Less than 800m A |Up to but not including 15m | Up to but not including 4.5m
2 800m up to but B |15m up to but not including |4.5m up to but not including
not including 24m 6m
1200m
3 1200m up to but C |24m up to but not including |6m up to but not including
not including 36m 9m
1800m
4 1800m and over D |36m up to but not including |9m up to but not including
52m 14m
E |52m up to but not including | 9m up to but not including
65m 14m
F |65m up to but not including | 14m up to but not including
80m 16m
a) Distance between the outside edges of the main gear wheels.

NOTE: Guidance on planning for aeroplanes with wing spans greater than 80m is given in the
ICAO Doc. 9157 “Aerodrome Design Manual,” Parts 1 and 2.

AERODROME TRAFFIC — All traffic on the manoeuvring area of an aerodrome and all aircraft
flying in the vicinity of an aerodrome.

NOTE: An aircraft is in the vicinity of an aerodrome when it is in, entering or leaving an aerodrome
traffic circuit.

AERODROME TRAFFIC CIRCUIT — The specified path to be flown by aircraft operating in the
vicinity of an aerodrome.

AERODROME TRAFFIC FREQUENCY (ATF) — A frequency designated at an uncontrolled air-
port. An ATF is used to ensure all radio equipped aircraft operating within the area, normally
within a 5NM radius of the airport, are listening on a common frequency. The ATF is normally the
ground station frequency. Where a ground station does not exist, a common frequency is desig-
nated. Radio call sign is that of the ground station, or where no ground station exists, a broadcast
is made with the call sign “Traffic Advisory.” Jeppesen charts list the frequency and the area of
use when other than the standard 5NM.

AERODROME TRAFFIC ZONE (ATZ) — An airspace of detailed dimensions established around
an aerodrome for the protection of aerodrome traffic.
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AERONAUTICAL FIXED SERVICE (AFS) — A telecommunication service between specified
fixed points provided primarily for the safety of air navigation and for the regular, efficient and eco-
nomical operation of air services.

AERONAUTICAL FIXED STATION — A station in the aeronautical fixed service.

AERONAUTICAL FIXED TELECOMMUNICATION NETWORK (AFTN) — A world-wide system
of aeronautical fixed circuits provided, as part of the aeronautical fixed service, for the exchange
of messages and/or digital data between aeronautical fixed stations having the same or compati-
ble communications characteristics.

AERONAUTICAL GROUND LIGHT — Any light specially provided as an aid to air navigation,
other than a light displayed on an aircraft.

AERONAUTICAL INFORMATION PUBLICATION (AIP) — A publication issued by or with the
authority of a State and containing aeronautical information of a lasting character essential to air
navigation.

AERONAUTICAL METEOROLOGICAL STATION — A station designated to make observations
and meteorological reports for use in international air navigation.

AERONAUTICAL MOBILE SERVICE — A mobile service between aeronautical stations and air-
craft stations, or between aircraft stations, in which survival craft stations may participate; emer-
gency position-indicating radio beacon stations may also participate in this service on designated
distress and emergency frequencies.

AERONAUTICAL RADIO, INCORPORATED (ARINC) — An international radio network provid-
ing air-to-ground communications available on a subscription (fee) basis.

AERONAUTICAL STATION — A land station in the aeronautical mobile service. In certain
instances, an aeronautical station may be located, for example, on board ship or on a platform at
sea.

AERONAUTICAL TELECOMMUNICATION SERVICE — A telecommunication service provided
for any aeronautical purpose.

AERONAUTICAL TELECOMMUNICATION STATION — A station in the aeronautical telecom-
munication service.

AIRBORNE COLLISION AVOIDANCE SYSTEM (ACAS) — An aircraft system based on secon-
dary surveillance radar (SSR) transponder signals which operates independently of ground-based
equipment to provide advice to the pilot on potential conflicting aircraft that are equipped with
SSR transponders.

AIRCRAFT — Any machine that can derive support in the atmosphere from the reactions of the
air other than the reactions of the air against the earth’s surface.

AIRCRAFT ADDRESS — A unique combination of 24 bits available for assignment to an aircraft
for the purpose of air-ground communications, navigation and surveillance.

AIRCRAFT APPROACH CATEGORY (USA TERPS) — A grouping of aircraft based on a speed
of Vref, if specified, or if Vref is not specified, 1.3 Vgg at the maximum certificated landing weight.
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Vref, Vgo, and the maximum certificated landing weight are those values as established for the
aircraft by the certification authority of the country of registry. An aircraft shall fit in only one cate-
gory. If it is necessary to maneuver at speeds in excess of the upper limit of a speed range for a
category, the minimums for the next higher category must be used. For example, an aircraft which
falls in Category A, but is circling to land at a speed in excess of 91 knots, should use the
approach Category B minimums when circling to land. The categories are as follows:

Category A Speed less than 91KT.

Category B Speed 91KT or more but less than 121KT.
Category C Speed 121KT or more but less than 141KT.
Category D Speed 141KT or more but less than 166KT.
Category E Speed 166KT or more.

AIRCRAFT APPROACH CATEGORY (ICAO) — The ICAO table, depicted in the ATC section
“Flight Procedures (DOC 8168) Arrival and Approach Procedures”, indicates the specified range
of handling speeds (IAS in Knots) for each category of aircraft to perform the maneuvers speci-
fied. These speed ranges have been assumed for use in calculating airspace and obstacle clear-
ance for each procedure.

AIRCRAFT IDENTIFICATION — A group of letters, figures or combination thereof which is either
identical to, or the coded equivalent of, the aircraft call sign to be used in air-ground communica-
tions, and which is used to identify the aircraft in ground-ground air traffic services communica-
tions.

AIRCRAFT - LARGE AIRCRAFT (LACFT) — Term used when referring to ICAO aircraft cate-
gory DL standard dimensions:

— wing span — more than 65m/213ft (max 80m/262ft); and/or

— vertical distance between the flight paths of the wheels and the glide path antenna — more than
7m/23ft (max 8m/26ft).

For precision approach procedures, the dimensions of the aircraft are also a factor for the calcula-
tion of the OCH.

For category DL aircraft, additional OCA/H is provided, when necessary.

AIRCRAFT OBSERVATION — The evaluation of one or more meteorological elements made
from an aircraft in flight.

AIRCRAFT PROXIMITY — A situation in which, in the opinion of a pilot or air traffic services per-
sonnel, the distance between aircraft as well as their relative positions and speed have been such
that the safety of the aircraft involved may have been compromised. An aircraft proximity is classi-
fied as follows:

Risk of Collision — The risk classification of an aircraft proximity in which serious risk of colli-
sion has existed.
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Safety not Assured — The risk classification of an aircraft proximity in which the safety of the
aircraft may have been compromised.

No Risk of Collision — The risk classification of an aircraft proximity in which no risk of colli-
sion has existed.

Risk not Determined — The risk classification of an aircraft proximity in which insufficient
information was available to determine the risk involved, or inconclusive or conflicting evidence
precluded such determination.

AIRCRAFT STATION — A mobile station in the aeronautical mobile service, other than a survival
craft station, located on board an aircraft.

AIR DEFENSE IDENTIFICATION ZONE (ADIZ) — The area of airspace over land or water,
extending upward from the surface, within which the ready identification, the location, and the
control of aircraft are required in the interest of national security.

AIR-GROUND COMMUNICATION — Two-way communication between aircraft and stations or
locations on the surface of the earth.

AIR-GROUND CONTROL RADIO STATION — An aeronautical telecommunication station
having primary responsibility for handling communications pertaining to the operation and control
of aircraft in a given area.

AIRMET INFORMATION — Information issued by a meteorological watch office concerning the
occurrence or expected occurrence of specified en route weather phenomena which may affect
the safety of low-level aircraft operations and which was not already included in the forecast
issued for low-level flights in the flight information region concerned or sub-area thereof.

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

AIRPORT ELEVATION/FIELD ELEVATION — The highest point of an airports usable runways
measured in feet from mean sea level. In a few countries, the airport elevation is determined at
the airport reference point.

AIRPORT REFERENCE POINT (ARP) — A point on the airport designated as the official airport
location.

AIRPORT SURFACE DETECTION EQUIPMENT - MODEL X (ASDE-X) — A surveillance system
using radar, aircraft transponders, satellites, and multilateration to track surface movements of air-
craft and vehicles.

AIRCRAFT SURFACE SURVEILLANCE CAPABILITY (ASSC) — A surveillance system using
multilateration and ADS-B aircraft information to track surface movements of aircraft and vehicles.

AIRPORT SURVEILLANCE RADAR (ASR) — Approach control radar used to detect and display
an aircraft’s position in the terminal area. ASR provides range and azimuth information but does
not provide elevation data. Coverage of the ASR can extend up to 60 miles.

AIRPROX — The code word used in an air traffic incident report to designate aircraft proximity.
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AIR-REPORT — A report from an aircraft in flight prepared in conformity with requirements for
position and operational and/or meteorological reporting.

NOTE: Details of the AIREP form are given in PANSATM (Doc 4444) and ATC section.

AIR-TAXIING — Movement of a helicopter/VTOL above the surface of an aerodrome, normally in
ground effect and at a ground speed normally less than 20KT (37kmbh).

NOTE: The actual height may vary, and some helicopters may require air-taxiing above 25ft (8m)
AGL to reduce ground effect turbulence or provide clearance for cargo slingloads.

AIR-TO-GROUND COMMUNICATION — One-way communication from aircraft to stations or
locations on the surface of the earth.

AIR TRAFFIC — All aircraft in flight or operating on the manoeuvring area of an aerodrome.

AIR TRAFFIC ADVISORY SERVICE — A service provided within advisory airspace to ensure
separation, in so far as practical, between aircraft which are operating on IFR flight plans.

AIR TRAFFIC CONTROL ASSIGNED AIRSPACE (ATCAA) — Airspace of defined vertical/
lateral limits, assigned by ATC, for the purpose of providing air traffic segregation between the
specified activities being conducted within the assigned airspace and other IFR air traffic.

AIR TRAFFIC CONTROL CLEARANCE — Authorization for an aircraft to proceed under condi-
tions specified by an air traffic control unit.

NOTE 1: For convenience, the term “air traffic control clearance” is frequently abbreviated to
“clearance” when used in appropriate contexts.

NOTE 2: The abbreviated term “clearance” may be prefixed by the words “taxi,” “take-off,” “depar-

ture,” “en route,” “approach” or “landing” to indicate the particular portion of flight to which the air

traffic control clearance relates.

AIR TRAFFIC CONTROL INSTRUCTION — Directives issued by air traffic control for the pur-
pose of requiring a pilot to take a specific action.

AIR TRAFFIC CONTROL SERVICE — A service provided for the purpose of:
a. preventing collisions:
1. between aircraft; and
2. on the manoeuvring area between aircraft and obstructions; and
b. expediting and maintaining an orderly flow of air traffic.

AIR TRAFFIC CONTROL UNIT — A generic term meaning variously, area control centre,
approach control office or aerodrome control tower.

AIR TRAFFIC SERVICE (ATS) — A generic term meaning variously, flight information service,
alerting service, air traffic advisory service, air traffic control service (area control service,
approach control service or aerodrome control service).
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AIR TRAFFIC SERVICES AIRSPACES — Airspaces of defined dimensions, alphabetically desig-
nated, within which specific types of flights may operate and for which air traffic services and rules
of operation are specified.

NOTE: ATS airspaces are classified as Class “A” to “G.”

AIR TRAFFIC SERVICES REPORTING OFFICE — A unit established for the purpose of receiv-
ing reports concerning air traffic services and flight plans submitted before departure.

NOTE: An air traffic services reporting office may be established as a separate unit or combined
with an existing unit, such as another air traffic services unit, or a unit of the aeronautical informa-
tion service.

AIR TRAFFIC SERVICES (ATS) ROUTE — A specified route designated for channeling the flow
of traffic as necessary for provision of air traffic services.

NOTE: The term “ATS Route” is used to mean variously, airway, advisory route, controlled or
uncontrolled route, arrival or departure route, etc.

AIR TRAFFIC SERVICES (ATS) ROUTE (USA) — A generic term that includes ‘VOR Federal

airways’, ‘colored Federal airways’, ‘jet routes’, ‘Military Training Routes’, ‘named routes’, and
‘RNAV routes.’

AIR TRAFFIC SERVICES UNIT — A generic term meaning variously, air traffic control unit, flight
information centre or air traffic services reporting office.

AIRWAY (ICAO) — A control area or portion thereof established in the form of a corridor equip-
ped with radio navigation aids.

AIRWAY (USA) — A Class “E” airspace area established in the form of a corridor, the centerline
of which is defined by radio navigational aids.

ALERFA — The code word used to designate an alert phase.
ALERT AREA (USA) — [see SPECIAL USE AIRSPACE (SUA)].

ALERTING SERVICE — A service provided to notify appropriate organizations regarding aircraft
in need of search and rescue aid, and assist such organizations as required.

ALERT PHASE — A situation wherein apprehension exists as to the safety of an aircraft and its
occupants.

ALLOCATION, ALLOCATE — Distribution of frequencies, SSR Codes, etc. to a State, unit or
service, Distribution of 24-bit aircraft addresses to a State or common mark registering authority.

ALONG TRACK DISTANCE — The distance measured from a point-in-space by systems using
area navigation reference capabilities that are not subject to slant range errors.

ALPHANUMERIC CHARACTERS (Alphanumerics) — A collective term for letters and figures
(digits).

ALTERNATE AERODROME (ICAO) — An aerodrome to which an aircraft may proceed when it
becomes either impossible or inadvisable to proceed to or to land at the aerodrome of intended
landing. Alternate aerodromes include the following:
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Take-Off Alternate — An alternate aerodrome at which an aircraft can land should this
become necessary shortly after take-off and it is not possible to use the aerodrome of depar-
ture.

En Route Alternate — An aerodrome at which an aircraft would be able to land after experi-
encing an abnormal or emergency condition while en route.

Destination Alternate — An alternate aerodrome to which an aircraft may proceed should it
become impossible or inadvisable to land at the aerodrome of intended landing.

NOTE: The aerodrome from which a flight departs may also be an en route or a destination
alternate aerodrome for that flight.

ETOPS En Route Alternate — A suitable and appropriate alternate aerodrome at which an
aeroplane would be able to land after experiencing an engine shutdown or other abnormal or
emergency condition while en route in an ETOPS operation.

ALTERNATE AIRPORT (USA) — An airport at which an aircraft may land if a landing at the
intended airport becomes inadvisable.

ALTIMETER SETTING — The barometric pressure reading used to adjust a pressure altimeter
for variations in existing atmospheric pressure or to the standard altimeter setting (29.92 inches of
mercury, 1013.2 hectopascals or 1013.2 millibars).

QFE — The atmospheric pressure setting which, when set in the aircraft's altimeter, will cause
the altimeter to read zero when at the reference datum of the airfield.

QNE — The constant atmospheric pressure related to a reference datum of 29.92 inches of
mercury or 1013.25 hectopascals or 1013.25 millibars, used for expressing flight levels.

QNH — The atmospheric pressure setting which, when set in the aircraft's altimeter, will cause
the altimeter to read altitudes referenced to mean sea level.

ALTITUDE (ICAO) — The vertical distance of a level, a point, or an object considered as a point,
measured from Mean Sea Level (MSL).

ALTITUDE (USA) — The height of a level, point or object measured in feet Above Ground Level
(AGL) or from Mean Sea Level (MSL).

a. AGL Altitude — Altitude expressed in feet measured above ground level (QFE).
b. MSL Altitude — Altitude expressed in feet measured from mean sea level (QNH).

c. Indicated Altitude — The Altitude as shown by an altimeter. On a pressure barometric altime-
ter it is altitude as shown uncorrected for instrument error and uncompensated for variation
from standard atmospheric conditions.

APPROACH BAN — An approach procedure, for which continuation is prohibited beyond a spe-
cific point, and or specified height, if the reported visibility or RVR is below the minimum specified
for that approach.

APPROACH CONTROL OFFICE — A unit established to provide air traffic control service to con-
trolled flights arriving at, or departing from, one or more aerodromes.
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APPROACH CONTROL SERVICE — Air traffic control service for arriving or departing controlled
flights.

APPROACH CONTROL UNIT — A unit established to provide air traffic control service to control-
led flights arriving at, or departing from, one or more aerodromes.

APPROACH FUNNEL — A specified airspace around a nominal approach path within which an
aircraft approaching to land is considered to be making a normal approach.

APPROACH PROCEDURE WITH VERTICAL GUIDANCE (APV) — [see INSTRUMENT
APPROACH PROCEDURE (IAP)].

APPROACH SEQUENCE — The order in which two or more aircraft are cleared to approach to
land at the aerodrome.

APPROPRIATE ATS AUTHORITY — The relevant authority designated by the State responsible
for providing air traffic services in the airspace concerned.

APPROPRIATE AUTHORITY —
a. Regarding flight over the high seas: The relevant authority of the State of Registry.

b. Regarding flight other than over the high seas: The relevant authority of the State having
sovereignty over the territory being overflown.

APRON — A defined area, on a land aerodrome, intended to accommodate aircraft for purposes
of loading or unloading passengers, mail or cargo, fueling, parking or maintenance.

AREA CONTROL CENTRE — A unit established to provide air traffic control service to controlled
flights in control areas under its jurisdiction.

AREA CONTROL SERVICE — Air traffic control service for controlled flights in control areas.

AREA MINIMUM ALTITUDE (AMA) — The minimum altitude to be used under instrument mete-
orological conditions (IMC), that provides a minimum obstacle clearance within a specified area,
normally formed by parallels and meridians.

AREA NAVIGATION/RNAV — A method of navigation which permits aircraft operation on any
desired flight path within the coverage of the station-referenced navigation aids or within the limits
of the capability of self-contained aids, or a combination of these.

AREA NAVIGATION ROUTE — An ATS route established for the use of aircraft capable of
employing area navigation.

ARRIVAL ROUTES — Routes on an instrument approach procedure by which aircraft may pro-
ceed from the enroute phase of flight to the initial approach fix.

ASSIGNMENT, ASSIGN — Distribution of frequencies to stations. Distribution of SSR Codes or
24-bit addresses to aircraft.

ATIS — ASOS INTERFACE — A switch that allows ASOS weather observations to be appended
to the ATIS broadcast, making weather information available on the same (ATIS) frequency H24.
When the tower is open, ATIS information and the hourly weather will be broadcast. When the
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tower is closed, one-minute weather information updates are broadcast, and the controller can
add overnight ATIS information to the ASOS automated voice weather message.

ATS ROUTE — A specified route designed for channeling the flow of traffic as necessary for the
provision of air traffic services.

NOTE 1: The term “ATS route” is used to mean variously, airway, advisory route, controlled or
uncontrolled route, arrival or departure route, etc.

NOTE 2: An ATS route is defined by route specifications which include an ATS route designator,
the track to or from significant points (way-points), distance between significant points, reporting
requirements and, as determined by the appropriate ATS authority, the lowest safe altitude.

ATS SURVEILLANCE SERVICE — A term used to indicate a service provided directly by means
of an ATS surveillance system.

ATS SURVEILLANCE SYSTEM — A generic term meaning variously, ADS-B, PSR, SSR or any
comparable ground-based system that enables the identification of aircraft.

NOTE: A comparable ground-based system is one that has been demonstrated, by comparative
assessment or other methodology, to have a level of safety and performance equal to or better
than monopulse SSR.

AUTOMATIC DEPENDENT SURVEILLANCE (ADS) — A surveillance technique, in which air-
craft automatically provide, via a data link, data derived from on-board navigation and position
fixing systems, including aircraft identification, four-dimensional position and additional data as
appropriate.

AUTOMATIC DEPENDENT SURVEILLANCE — BROADCAST (ADS-B) — A means by which
aircraft, aerodrome vehicles and other objects can automatically transmit and/or receive data

such as identification, position and additional data, as appropriate, in a broadcast mode via a data
link.

AUTOMATIC DEPENDENT SURVEILLANCE — CONTRACT (ADS-C) — A means by which the
terms of an ADS-C agreement will be exchanged between the ground system and the aircraft, via
a data link, specifying under what conditions ADS-C reports would be initiated, and what data
would be contained in the reports.

NOTE: The abbreviated term “ADS” contract is commonly used to refer to ADS event contract,
ADS demand contract or an emergency mode.

AUTOMATIC TERMINAL INFORMATION SERVICE (ATIS) — The automatic provision of cur-
rent, routine information to arriving and departing aircraft throughout 24 hours or a specified por-
tion thereof:

— Data link-automatic terminal information service (D-ATIS). The provision of ATIS via data link.

— Voice-automatic terminal information service (Voice-ATIS). The provision of ATIS by means of
continuous and repetitive voice broadcasts.

AUTOMATED SURFACE OBSERVATION SYSTEM (ASOS) — The Automated Surface Obser-
vation System, in the United States, is a surface weather observing system implemented by the
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National Weather Service, the Federal Aviation Administration and the Department of Defense. It
is designed to support aviation operations and weather forecast activities. The ASOS provides
continuous minute-by-minute observations and performs the basic observing functions necessary
to generate an aviation routine weather report (METAR) and other aviation weather information.
ASOS information may be transmitted over a discrete VHF radio frequency or the voice portion of
a local navaid.

AUTOMATED WEATHER OBSERVING SYSTEM (AWOS) — An automated weather reporting
system which transmits local real-time weather data directly to the pilot.

AWOS-A Only reports altimeter setting.

AWOS-AV Reports altimeter setting plus visibility.

AWOS-1 Usually reports altimeter setting, wind data, temperature, dewpoint and
density altitude.

AWOS-2 Reports same as AWOS-1 plus visibility.

AWOS-3 Reports the same as AWOS-2 plus cloud/ceiling data.

AUTOMATED WEATHER SENSOR SYSTEM (AWSS) — A surface weather observing system
similar to AWOS and ASOS, providing all the weather information furnished by ASOS systems.
The AWSS sensor suite automatically collects, measures, processes, and broadcasts surface
weather data including altimeter setting, temperature and dew point, cloud height and coverage,
visibility, present weather (rain, drizzle, snow), rain accumulation, freezing rain, thunderstorms,
fog, mist, haze, freezing fog, as well as wind speed, direction, and gusts.

BALKED LANDING — A landing manoeuvre that is unexpectedly discontinued below DA(H)/
MDA(H) or beyond MAP.

BASE TURN — A turn executed by the aircraft during the initial approach between the end of the
outbound track and the beginning of the intermediate or final approach track. The tracks are not
reciprocal.

NOTE: Base turns may be designated as being made either in level flight or while descending,
according to the circumstances of each individual procedure.

BLIND TRANSMISSION — A transmission from one station to another station in circumstances
where two-way communication cannot be established but where it is believed that the called sta-
tion is able to receive the transmission.

BRAKING ACTION (GOOD, FAIR, POOR, NIL) — A report of conditions on the airport move-
ment area providing a pilot with a degree/quality of braking that might be expected. Braking action
is reported in terms of good, fair, poor, or nil.

BRIEFING — Oral commentary on existing and/or expected conditions.

BROADCAST — A transmission of information relating to air navigation that is not addressed to a
specific station or stations.
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CARDINAL ALTITUDES OR FLIGHT LEVELS — “Odd” or “Even” thousand-foot altitudes or
flight levels; e.g., 5000, 6000, 7000, FL60, FL250, FL260, FL270.

CATCH POINT — A fix/waypoint that serves as a transition point from the high altitude waypoint
navigation structure to the low altitude structure or an arrival procedure (STAR).

CEILING (ICAO) — The height above the ground or water of the base of the lowest layer of cloud
below 6000m (20,000ft) covering more than half the sky.

CEILING (USA) — The height above the earth's surface of the lowest layer of clouds or obscuring

phenomena that is reported as “broken”, “overcast”, or “obscuration”, and not classified as “thin”,
or “partial”.

CHANGE-OVER POINT — The point at which an aircraft navigating on an ATS route segment
defined by reference to very high frequency omnidirectional radio ranges is expected to transfer
its primary navigational reference from the facility behind the aircraft to the next facility ahead of
the aircraft.

NOTE: Change-over points are established to provide the optimum balance in respect of signal
strength and quality between facilities at all levels to be used and to ensure a common source of
azimuth guidance for all aircraft operating along the same portion of a route segment.

CHART CHANGE NOTICES — Jeppesen Chart Change Notices include significant information
changes affecting Enroute, Area, and Terminal charts. Entries are published until the temporary
condition no longer exists, or until the permanent change appears on revised charts. Enroute
chart numbers/panel numbers/letters and area chart identifiers are included for each entry in the
enroute portion of the Chart Change Notices. To avoid duplication of information in combined
Enroute and Terminal Chart Change Notices, navaid conditions, except for ILS components, are
listed only in the Enroute portion of the Chart Change Notices. All times are local unless otherwise
indicated. Vertical bars indicate new or revised information. Chart Change Notices are only an
abbreviated service. Always ask for pertinent NOTAMs prior to flight.

CIRCLING APPROACH / CIRCLE-TO-LAND MANEUVER — An extension of an instrument
approach procedure which provides for visual circling of the aerodrome prior to landing.

CLEARANCE LIMIT — The point to which an aircraft is granted an air traffic control clearance.

CLEARWAY — An area beyond the take-off runway under the control of airport authorities within
which terrain or fixed obstacles may not extend above specified limits. These areas may be
required for certain turbine-powered operations and the size and upward slope of the clearway
will differ depending on when the aircraft was certified.

CLOUD OF OPERATIONAL SIGNIFICANCE — A cloud with the height of cloud base below
5000ft (1500m) or below the highest minimum sector altitude, whichever is greater, or a cumulo-
nimbus cloud or a towering cumulus cloud at any height.

CODE (SSR CODE) — The number assigned to a particular multiple pulse reply signal transmit-
ted by a transponder in Mode A or Mode C.
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COMMON TRAFFIC ADVISORY FREQUENCY (CTAF) (USA) — A frequency designed for the
purpose of carrying out airport advisory practices while operating to or from an uncontrolled air-
port. The CTAF may be a UNICOM, Multicom, FSS, or tower frequency.

COMMUNITY AERODROME RADIO STATION (CARS) — An aerodrome radio that provides
weather, field conditions, accepts flight plans and position reports.

COMPULSORY REPORTING POINTS — Reporting points which must be reported to ATC. They
are designated on aeronautical charts by solid triangles or filed in a flight plan as fixes selected to
define direct routes. These points are geographical locations which are defined by navigation
aids/fixes. Pilots should discontinue position reporting over compulsory reporting points when
informed by ATC that their aircraft is in “radar contact.”

COMPUTER — A device which performs sequences of arithmetical and logical steps upon data
without human intervention.

NOTE: When the word “computer” is used in this document it may denote a computer complex,
which includes one or more computers and peripheral equipment.

CONDITIONAL ROUTES (CDR) (Europe) —
Category 1,2,3.

Category 1: Permanently plannable CDR during designated times.

Category 2: Plannable only during times designated in the Conditional Route Avail-
ability Message (CRAM) published at 1500 for the 24 hour period start-
ing at 0600 the next day.

Category 3: Not plannable. Usable only when directed by ATC.

CONTROL AREA (ICAO) — A controlled airspace extending upwards from a specified limit
above the earth.

CONTROLLED AERODROME — An aerodrome at which air traffic control service is provided to
aerodrome ftraffic.

NOTE: The term “controlled aerodrome” indicates that air traffic control service is provided to aer-
odrome traffic but does not necessarily imply that a control zone exists.

CONTROLLED AIRSPACE — An airspace of defined dimensions within which air traffic control
service is provided to IFR flights and to VFR flights in accordance with the airspace classification.

NOTE: Controlled airspace is a generic term which covers ATS airspace Classes “A”, “B”, “C’,
HDJ!’ and “E!J.

CONTROLLED FIRING AREA (USA) — [see SPECIAL USE AIRSPACE (SUA)].
CONTROLLED FLIGHT — Any flight which is subject to an air traffic control clearance.

CONTROLLER-PILOT DATA LINK COMMUNICATIONS (CPDLC) — A means of communica-
tion between controller and pilot, using data link for ATC communications.
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CONTROL ZONE (CTR) (ICAO) — A controlled airspace extending upwards from the surface of
the earth to a specified upper limit.

COURSE —
a. The intended direction of flight in the horizontal plane measured in degrees from north.
b. The ILS localizer signal pattern usually specified as front course or back course.
c. The intended track along a straight, curved, or segmented MLS path.

CRITICAL HEIGHT — Lowest height in relation to an aerodrome specified level below which an
approach procedure cannot be continued in a safe manner solely by the aid of instruments.

CRUISE CLIMB — An aeroplane cruising technique resulting in a net increase in altitude as the
aeroplane mass decreases.

CRUISING LEVEL — A level maintained during a significant portion of a flight.

CURRENT FLIGHT PLAN (CPL) — The flight plan, including changes, if any, brought about by
subsequent clearances.

DANGER AREA (ICAO) — [see SPECIAL USE AIRSPACE (SUA)].

DATA CONVENTION — An agreed set of rules governing the manner or sequence in which a set
of data may be combined into a meaningful communication.

DATA LINK COMMUNICATIONS — A form of communication intended for the exchange of mes-
sages via a data link.

DATA LINK INITIATION CAPABILITY (DLIC) — A data link application that provides the ability
to exchange addresses, names and version numbers necessary to initiate data link applications.

DEAD RECKONING (DR) NAVIGATION — The estimating or determining of position by advanc-
ing an earlier known position by the application of direction, time and speed data.

DECISION ALTITUDE (DA) or DECISION HEIGHT (DH) (ICAO) — A specified altitude or height
in the precision approach or approach with vertical guidance at which a missed approach must be
initiated if the required visual reference to continue the approach has not been established.

NOTE:

a. Decision altitude (DA) is referenced to mean sea level (MSL) and decision height (DH) is ref-
erenced to the threshold elevation.

b. The required visual reference means that section of the visual aids or of the approach area
which should have been in view for sufficient time for the pilot to have made an assessment
of the aircraft position and rate of change of position, in relation to the desired flight path. In
Category Il operations with a decision height the required visual reference is that specified
for the particular procedure and operation.

c. For convenience where both expressions are used they may be written in the form “decision
altitude/height” and abbreviated “DA/H.”


my love
Highlight


—Y_JEPPESEN DEFINITIONS AND ABBREVIATIONS 72
GLOSSARY

DECISION ALTITUDE/HEIGHT (DA/H) (FAA) — Is a specified altitude/height in an instrument
approach procedure at which the pilot must decide whether to initiate an immediate missed
approach if the pilot does not see the required visual reference, or to continue the approach. Deci-
sion altitude/height is expressed in feet above mean sea level/ground level.

NOTE: Jeppesen approach charts use the abbreviation DA(H). The decision altitude “DA” is refer-
enced to mean sea level (MSL) and the parenthetical decision height (DH) is referenced to the
TDZE or threshold elevation. A DA(H) of 14401t (2001t is a Decision Altitude of 1440ft and a Deci-
sion Height of 200ft.

DEPARTURE CLEARANCE VIA DATA LINK (DCL) — Provides assistance for requesting and
delivering information and clearance, with the objective of reducing aircrew and controller work-
load. The DCL service shall be initiated by the aircrew at a suitable time between Ti and Tt where:

Ti— the earliest time at which a DCL service can be initiated,;

Tt - the latest time after which an aircrew, having not completed the DCL service, is still
able to receive by voice procedures and in due time, the vocal departure clearance.

The third time parameter of the DCL acknowledge procedure is T1 where:

T1 - timer implemented in the ATS ground system between the sending by ATS ground
system of the DCL clearance message and the reception by it of the read-back of
DCL clearance message.

DEPENDENT PARALLEL APPROACHES — Simultaneous approaches to parallel or near-paral-
lel instrument runways where radar separation minima between aircraft on adjacent extended
runway centre lines are prescribed.

DETRESFA — The code word used to designate a distress phase.

DIRECT ROUTE - [B — A requested route published on a Jeppesen Enroute or Area chart to
assist pilots who have previous knowledge of acceptance of these routes by ATC. Use of a Direct
route may require prior ATC approval and may not provide ATC or Advisory services, or be
acceptable in flight plans.

DISCRETE CODE — A four-digit SSR Code with the last two digits not being “00.”

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

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

DISTRESS PHASE — A situation wherein there is a reasonable certainty that an aircraft and its
occupants are threatened by grave and imminent danger or require immediate assistance.

DME DISTANCE — The line of sight distance (slant range) from the source of a DME signal to
the receiving antenna.
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EFFECTIVE DATE/TIME —

FAA and Canada: Aeronautical information in the U.S. and its territories is generally effective
on the designated effective date at 09:01 Coordinated Universal Time (UTC). The effective time
applies to airspace, airways and flight procedures. It allows for implementation between 01:00
and 06:00 local standard time in the U.S. Local authorities may change the date or time of
implementation due to local operational considerations. Check NOTAMs and contact local ATC
for information.

International: The International Civil Aviation Organization (ICAO) guidance specifies that aer-
onautical information should be effective on the designated effective date at 00:00 Coordinated
Universal Time (UTC). However national and local authorities often change the effective time to
allow for implementation during the local night or at other times due to local operational consid-
erations. When an effective time other than 00:00 UTC is used, ICAO requires that it be pub-
lished in the official Aeronautical Information Publication (AIP) of the country. Check NOTAMs
and contact local ATC for information.

ELEVATION — The vertical distance of a point or a level, on or affixed to the surface of the earth,
measured from mean sea level.

EMERGENCY PHASE — A generic term meaning, as the case may be, uncertainty phase, alert
phase or distress phase.

ENGINEERED MATERIALS ARRESTING SYSTEM (EMAS) — High-energy-absorbing material
located in the runway overrun that is designed to crush under the weight of an aircraft as the
material exerts deceleration forces on the aircraft landing gear.

ENROUTE FLIGHT ADVISORY SERVICE (FLIGHT WATCH) — A service specifically designed
to provide, upon pilot request, timely weather information pertinent to the type of flight, intended
route of flight, and altitude. The FSSs providing this service are indicated on Jeppesen Enroute
and Area charts.

ESTIMATED ELAPSED TIME — The estimated time required to proceed from one significant
point to another.

ESTIMATED OFF-BLOCK TIME — The estimated time at which the aircraft will commence
movement associated with departure.

ESTIMATED TIME OF ARRIVAL — For IFR flights, the time at which it is estimated that the air-
craft will arrive over that designated point, defined by reference to navigation aids, from which it is
intended that an instrument approach procedure will be commenced, or if no navigation aid is
associated with the aerodrome, the time at which the aircraft will arrive over the aerodrome. For
VFR flights, the time at which it is estimated that the aircraft will arrive over the aerodrome.

EXPECTED APPROACH TIME — The time at which ATC expects that an arriving aircraft, follow-
ing a delay, will leave the holding point to complete its approach for a landing.

NOTE: The actual time of leaving the holding point will depend upon the approach clearance.

EXTENDED OPERATION (ETOPS) — Any flight by an aeroplane with two turbine power-units
where the flight time at the one power-unit inoperative cruise speed (in ISA and still air condi-
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tions), from a point on the route to an adequate alternate aerodrome, is greater than the threshold
time approved by the State of the Operator.

FAA AIR CARRIER OPERATIONS SPECIFICATIONS — Document issued to users operating
under Federal Aviation Administration Regulations (FAR) Parts 121, 125, 127, 129, and 135.
Operations Specifications are established and formalized by FARs. The primary purpose of FAA
Air Carrier Operations Specifications is to provide a legally enforceable means of prescribing an
authorization, limitation and/or procedures for a specific operator. Operations Specifications are
subject to expeditious changes. These changes are usually too time critical to adopt through the
regulatory process.

FEEDER FIX — The fix depicted on instrument approach procedure charts which establishes the
starting point of the feeder route.

FEEDER ROUTE — Routes depicted on instrument approach procedure charts to designate
routes for aircraft to proceed from the enroute structure to the initial approach fix (IAF).

FILED FLIGHT PLAN (FPL) — The flight plan as filed with an ATS unit by the pilot or a designa-
ted representative, without any subsequent changes.

FINAL APPROACH COURSE — A bearing/radial/track of an instrument approach leading to a
runway or an extended runway centerline all without regard to distance.

FINAL APPROACH (ICAO) — That part of an instrument approach procedure which commences
at the specified final approach fix or point, or where such a fix or point is not specified,

a. at the end of the last procedure turn, base turn or inbound turn of a racetrack procedure, if
specified; or

b. at the point of interception of the last track specified in the approach procedure; and ends at
a point in the vicinity of an aerodrome from which:

1. alanding can be made; or
2. a missed approach procedure is initiated.

FINAL APPROACH AND TAKE-OFF AREA (FATO) — A defined area over which the final
phase of the approach manoeuvre to hover or landing is completed and from which the take-off
manoeuvre is commenced. Where the FATO is to be used by performance Class 1 helicopters,
the defined area includes the rejected take-off area available.

FINAL APPROACH FIX (FAF) — The fix from which the final approach (IFR) to an airport is exe-
cuted and which identifies the beginning of the final approach segment. It is designated in the pro-
file view of Jeppesen Terminal charts by the Maltese Cross symbol for non-precision approaches
and by the glide slope/path intercept point on precision approaches. The glide slope/path symbol
starts at the FAF. When ATC directs a lower-than-published Glide Slope/Path Intercept Altitude, it
is the resultant actual point of the glide slope/path intercept.

FINAL APPROACH FIX (FAF) (AUSTRALIA) — A specified point on a non-precision approach
which identifies the commencement of the final segment. The FAF is designated in the profile
view of Jeppesen Terminal charts by the Maltese Cross symbol.
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FINAL APPROACH FIX (FAF) OR POINT (FAP) (ICAO) — That fix or point of an instrument
approach procedure where the final approach segment commences.

FINAL APPROACH — IFR (USA) — The flight path of an aircraft which is inbound to an airport
on a final instrument approach course, beginning at the final approach fix or point and extending
to the airport or the point where a circling approach/circle-to-land maneuver or a missed approach
is executed.

FINAL APPROACH POINT (FAP) (USA) — The point, applicable only to a non-precision
approach with no depicted FAF (such as an on-airport VOR), where the aircraft is established
inbound on the final approach course from the procedure turn and where the final approach
descent may be commenced. The FAP serves as the FAF and identifies the beginning of the final
approach segment.

FINAL APPROACH POINT (FAP) (AUSTRALIA) — A specified point on the glide path of a preci-
sion instrument approach which identifies the commencement of the final segment.

NOTE: The FAP is co-incident with the FAF of a localizer-based non-precision approach.

FINAL APPROACH SEGMENT (FAS) — That segment of an instrument approach procedure in
which alignment and descent for landing are accomplished.

FLIGHT CREW MEMBER — A licensed crew member charged with duties essential to the opera-
tion of an aircraft during flight time.

FLIGHT DOCUMENTATION — Written or printed documents, including charts or forms, contain-
ing meteorological information for a flight.

FLIGHT INFORMATION CENTRE — A unit established to provide flight information service and
alerting service.

FLIGHT INFORMATION REGION (FIR, UIR) — An airspace of defined dimensions within which
Flight Information Service and Alerting Service are provided.

FLIGHT INFORMATION SERVICE (FIS) — A service provided for the purpose of giving advice
and information useful for the safe and efficient conduct of flights.

FLIGHT LEVEL (FL) — A surface of constant atmospheric pressure which is related to a specific
pressure datum, 1013.2 hectopascals (hPa), and is separated from other such surfaces by spe-
cific pressure intervals.

NOTE 1: A pressure type altimeter calibrated in accordance with the Standard Atmosphere:
a. when set to a QNH altimeter setting, will indicate altitude;
b. when set to a QFE altimeter setting, will indicate height above the QFE reference datum;
c. when set to a pressure of 1013.2 hectopascals (hPa), may be used to indicate flight levels.

NOTE 2: The terms “height” and “altitude,” used in NOTE 1 above, indicate altimetric rather than
geometric heights and altitudes.
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FLIGHT PATH MONITORING — The use of ATS surveillance systems for the purpose of provid-
ing aircraft with information and advice relative to significant deviations from nominal flight path,
including deviations from the terms of their air traffic control clearances.

NOTE: Some applications may require a specific technology, e.g. radar, to support the function of
flight path monitoring.

FLIGHT PLAN — Specified information provided to air traffic services units, relative to an inten-
ded flight or portion of a flight of an aircraft.

NOTE: Specifications for flight plans are contained in ICAO Rules of the Air, Annex 2. A Model
Flight Form is contained in ICAO Rules of the Air and Air Traffic Services, PANS-RAC (Doc
4444), Appendix 2 and ATC section.

FLIGHT VISIBILITY — The visibility forward from the cockpit of an aircraft in flight.

FLIGHT WATCH (USA) — A shortened term for use in air-ground contacts to identify the flight
service station providing Enroute Flight Advisory Service; e.g., “Oakland Flight Watch.”

FLOW CONTROL — Measures designed to adjust the flow of traffic into a given airspace, along
a given route, or bound for a given aerodrome, so as to ensure the most effective utilization of the
airspace.

FORECAST — A statement of expected meteorological conditions for a specified time or period,
and for a specified area or portion of airspace.

GAMET AREA FORECAST — An area forecast in abbreviated plain language for low-level flights
for a flight information region or sub-area thereof, prepared by the meteorological office designa-
ted by the meteorological authority concerned and exchanged with meteorological offices in adja-
cent flight information regions, as agreed between the meteorological authorities concerned.

GBAS-LANDING SYSTEM (GLS) — A system for Approach and Landing operations utilizing
GNSS, augmented by a Ground-Based Augmentation System (GBAS), as the primary naviga-
tional reference.

GLIDE PATH (GP) (ICAO) — A descent profile determined for vertical guidance during a final
approach.

GLIDE SLOPE (GS) (USA) — Provides vertical guidance for aircraft during approach and land-
ing. The glide slope/glidepath is based on the following:

a. Electronic components emitting signals which provide vertical guidance by reference to air-
borne instruments during instrument approaches such as ILS/MLS; or

b. Visual ground aids, such as VASI, which provide vertical guidance for a VFR approach or for
the visual portion of an instrument approach and landing.

c. PAR, used by ATC to inform an aircraft making a PAR approach of its vertical position (ele-
vation) relative to the descent profile.

GLIDE SLOPE/GLIDE PATH INTERCEPT ALTITUDE — The minimum altitude to intercept the
glide slope/path on a precision approach. The intersection of the published intercept altitude with
the glide slope/path, designated on Jeppesen Terminal charts by the start of the glide slope/path
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symbol, is the precision FAF; however, when ATC directs a lower altitude, the resultant lower
intercept position is then the FAF.

GLOBAL NAVIGATION SATELLITE SYSTEMS (GNSS) — An “umbrella” term adopted by the
International Civil Aviation Organization (ICAO) to encompass any independent satellite naviga-
tion system used by a pilot to perform onboard position determinations from the satellite data.

GLOBAL POSITIONING SYSTEM (GPS) — A space-based radio positioning, navigation, and
time-transfer system. The system provides highly accurate position and velocity information, and
precise time, on a continuous global basis, to an unlimited number of properly equipped users.
The system is unaffected by weather, and provides a worldwide common grid reference system.
The GPS concept is predicated upon accurate and continuous knowledge of the spatial position
of each satellite in the system with respect to time and distance from a transmitting satellite to the
user. The GPS receiver automatically selects appropriate signals from the satellites in view and
translates these into a three-dimensional position, velocity, and time. System accuracy for civil
users is normally 100 meters horizontally.

GRID MINIMUM OFF-ROUTE ALTITUDE (Grid MORA) — An altitude derived by Jeppesen or
provided by State Authorities. The Grid MORA altitude provides terrain and man-made structure
clearance within the section outlined by latitude and longitude lines. MORA does not provide for
navaid signal coverage or communication coverage.

a. Grid MORA values derived by Jeppesen clear all terrain and man-made structures by 1000ft
in areas where the highest elevations are 5000ft MSL or lower. MORA values clear all terrain
and man-made structures by 2000ft in areas where the highest elevations are 5001ft MSL or
higher. When a Grid MORA is shown as “Unsurveyed” it is due to incomplete or insufficient
information. Grid MORA values followed by a +/- denote doubtful accuracy, but are believed
to provide sufficient reference point clearance.

b. Grid MORA (State) altitude supplied by the State Authority provides 2000ft clearance in
mountainous areas and 1000ft in non-mountainous areas.

GRID POINT DATA IN DIGITAL FORM — Computer processed meteorological data for a set of
regularly spaced points on a chart, for transmission from a meteorological computer to another
computer in a code form suitable for automated use.

NOTE: In most cases such data are transmitted on medium or high speed telecommunications
channels.

GRIP-FLEX MICRO-SURFACING — A thermoplastic compound that uses highly refined, envi-
ronmentally safe coal tar derivative for anti-oxidation and fuel-resistance qualities to create a
stable wearing surface for pavements.

GROUND COMMUNICATIONS OUTLET (GCO) (USA) — An unstaffed, remotely controlled
ground / ground communications facility. Pilots at uncontrolled airports may contact ATC and FSS
via VHF to a telephone connection to obtain an instrument clearance or close a VFR or IFR flight
plan. They may also get an updated weather briefing prior to take-off. Pilots will use four “key
clicks” on the VHF radio to contact the appropriate ATC facility, or six “key clicks” to contact FSS.
The GCO system is intended to be used only on the ground.
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GROUND EFFECT — A condition of improved performance (lift) due to the interference of the
surface with the airflow pattern of the rotor system when a helicopter or other VTOL aircraft is
operating near the ground.

NOTE: Rotor efficiency is increased by ground effect to a height of about one rotor diameter for
most helicopters.

GROUND VISIBILITY — The visibility at an aerodrome, as reported by an accredited observer.

HEADING — The direction in which the longitudinal axis of an aircraft is pointed, usually
expressed in degrees from North (true, magnetic, compass or grid).

HEIGHT — The vertical distance of a level, a point or an object considered as a point, measured
from a specified datum.

HEIGHT ABOVE AIRPORT (HAA) — The height of the Minimum Descent Altitude (MDA) above
the published airport elevation. This is published in conjunction with circling minimums.

HEIGHT ABOVE TOUCHDOWN (HAT) — The height of the Decision Height or Minimum
Descent Altitude above the highest runway elevation in the touchdown zone of the runway. HAT
is published on instrument approach charts in conjunction with all straight-in minimums.

HIGH FREQUENCY COMMUNICATIONS — High radio frequencies (HF) between 3 and 30MHz
used for air-to-ground voice communication in overseas operations.

HIGH SPEED TAXIWAY / TURNOFF (HST) — A long radius taxiway designed and provided with
lighting or marking to define the path of an aircraft, traveling at high speed (up to 60KT), from the
runway center to a point on the center of a taxiway. Also referred to as long radius exit or turnoff
taxiway. The high speed taxiway is designed to expedite aircraft turning off the runway after land-
ing, thus reducing runway occupancy time.

HOLDING FIX, HOLDING POINT — A specified location, identified by visual or other means, in
the vicinity of which the position of an aircraft in flight is maintained in accordance with air traffic
control clearances.

HOLD / HOLDING PROCEDURE — A predetermined maneuver which keeps aircraft within a
specified airspace while awaiting further clearance from air traffic control. Also used during
ground operations to keep aircraft within a specified area or at a specified point while awaiting fur-
ther clearance from air traffic control.

HOT SPOT — A location on an aerodrome movement area with a history or potential risk of colli-
sion or runway incursion, and where heightened attention by pilots/drivers is necessary.

HUMAN FACTORS PRINCIPLES — Principles which apply to aeronautical design, certification,
training, operations and maintenance and which seek safe interface between the human and
other system components by proper consideration to human performance.

HUMAN PERFORMANCE — Human capabilities and limitations which have an impact on the
safety and efficiency of aeronautical operations.

IFR FLIGHT — A flight conducted in accordance with the instrument flight rules.
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ILS CATEGORIES (ICAO) —

a. ILS Category | — An ILS approach procedure which provides for an approach to a decision
height not lower than 60m (200ft) and a visibility not less than 800m (2400ft) or a runway
visual range not less than 550m (1800ft).

b. ILS Category Il (Special authorization required) — An ILS approach procedure which pro-
vides for an approach to a decision height lower than 60m (200ft) but not lower than 30m
(100ft) and a runway visual range not less than 300m (1000ft) for aircraft categories A, B, C
(D with auto landing), and not less than 350m (1200ft) for aircraft category D without auto
landing.

c. ILS Category Ill (Special authorization required) —
1. IIA — An ILS approach procedure which provides for approach with either a decision

height lower than 30m (100ft) or with no decision height and with a runway visual range
of not less than 175m (574ft).

2. 1B — An ILS approach procedure which provides for approach with either a decision
height lower than 15m (50ft) or with no decision height and with a runway visual range
of less than 175m (574ft) but not less than 50m (150ft).

3. IlIC — An ILS approach procedure which provides for approach with no decision height
and no runway visual range limitations.

d. Some areas require special authorization for ILS Category | approaches. In these areas, an
additional category of approach called ILS is available without special authorization. These
ILS approaches have minimums higher than a decision height of 200ft and a runway visual
range value of 2600ft. Jeppesen approach charts, at these locations, will have a notation in
the chart heading or in the minimum box titles.

ILS CATEGORIES (USA) —

a. ILS Category | — An ILS approach procedure which provides for approach to a height above
touchdown of not less than 200ft and with runway visual range of not less than 1800ft.

b. ILS Category Il — An ILS approach procedure which provides for approach to a height
above touchdown of not less than 100ft and with runway visual range of not less than 1200ft.

c. ILS Category Il —

1. IIA — An ILS approach procedure which provides for approach without a decision
height minimum and with runway visual range of not less than 700ft.

2. IB — An ILS approach procedure which provides for approach without a decision
height minimum and with runway visual range of not less than 150ft.

3. llIC — An ILS approach procedure which provides for approach without a decision
height minimum and without runway visual range minimum.

INCERFA — The code word used to designate an uncertainty phase.
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INDEPENDENT PARALLEL APPROACHES — Simultaneous approaches to parallel or near-
parallel instrument runways where radar separation minima between aircraft on adjacent exten-
ded runway centre lines are not prescribed.

INDEPENDENT PARALLEL DEPARTURES — Simultaneous departures from parallel or near-
parallel instrument runways.

INITIAL APPROACH FIX (IAF) — A fix that marks the beginning of the initial segment and the
end of the arrival segment, if applicable. In RNAV applications this fix is normally defined by a fly-
by waypoint.

INITIAL APPROACH SEGMENT — That segment of an instrument approach procedure between
the initial approach fix and the intermediate approach fix or, where applicable, the final approach
fix or point.

INSTRUMENT APPROACH PROCEDURE (IAP) — A series of predetermined manoeuvres by
reference to flight instruments with specified protection from obstacles from the initial approach
fix, or where applicable, from the beginning of a defined arrival route to a point from which a land-
ing can be completed and thereafter, if a landing is not completed, to a position at which holding
or en-route obstacle clearance criteria apply. Instrument approach procedures are classified as
follows:

— Non-precision approach (NPA) procedure. An instrument approach procedure which utilizes lat-
eral guidance but does not utilize vertical guidance.

— Approach procedure with vertical guidance (APV). An instrument approach based on a naviga-
tion system that is not required to meet the precision approach standards of ICAO Annex 10
but provides course and glide path deviation information (sometimes referred to as “semi-preci-
sion”). Baro-VNAV, LDA with glide path, LNAV/VNAV and LPV are examples of APV
approaches.

— Precision approach (PA) procedure. An instrument approach procedure using precision lateral
and vertical guidance with minima as determined by the category of operation.

NOTE: Lateral and vertical guidance refers to the guidance provided either by:
a. a ground-based navigation aid; or
b. computer-generated navigation data.

INSTRUMENT DEPARTURE PROCEDURE (DP) (USA) — A preplanned instrument flight rule
(IFR) air traffic control departure procedure printed for pilot use in graphic and/or textual form.
DPs provide transition from the terminal to the appropriate enroute structure.

INSTRUMENT METEOROLOGICAL CONDITIONS (IMC) — Meteorological conditions
expressed in terms of visibility, distance from cloud, and ceiling, less than the minima specified for
visual meteorological conditions.

NOTE 1: The specified minima for visual meteorological conditions are contained in ICAO Rules
of the Air, Annex 2, Chapter 4.
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NOTE 2: In a control zone, a VFR flight may proceed under instrument meteorological conditions
if and as authorized by air traffic control.

INTERMEDIATE APPROACH SEGMENT — That segment of an instrument approach procedure
between either the intermediate approach fix and the final approach fix or point, or between the
end of a reversal, racetrack or dead reckoning track procedure and the final approach fix or point,
as appropriate.

INTERMEDIATE FIX (IF) — A fix that marks the end of an initial segment and the beginning of
the intermediate segment. In RNAV applications this fix is normally defined by a fly-by waypoint.

INTERNATIONAL AIRPORT (ICAO) — Any airport designated by the Contracting State in whose
territory it is situated as an airport of entry and departure for international air traffic, where the for-
malities incident to customs, immigration, public health, animal and plant quarantine and similar
procedures are carried out.

INTERNATIONAL AIRPORT (USA) — Relating to international flight, it means:

a. An airport of entry which has been designated by the Secretary of Treasury or Commissioner
of Customs as an international airport for customs service.

b. A landing rights airport at which specific permission to land must be obtained from customs
authorities in advance of contemplated use.

c. Airports designated under the Convention on International Civil Aviation as an airport for use
by international air transport and/or international general aviation.

INTERNATIONAL AIRWAYS VOLCANO WATCH (IAVW) — International arrangements for
monitoring and providing warnings to aircraft of volcanic ash in the atmosphere.

NOTE: The IAVW is based on the co-operation of aviation and non-aviation operational units
using information derived from observing sources and networks that are provided by States. The
watch is coordinated by ICAO with the co-operation of other concerned international organiza-
tions.

INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) — A specialized agency of the
United Nations whose objective is to develop the principles and techniques of international air
navigation and to foster planning and development of international civil air transport.

LAND AND HOLD SHORT OPERATIONS (LAHSO) — Operations which include simultaneous
take-offs and landings and/or simultaneous landings when a landing aircraft is able and is instruc-
ted by the controller to hold short of the intersecting runway / taxiway or designated hold short
point. Pilots are expected to promptly inform the controller if the hold short clearance cannot be
accepted.

LANDING AREA — That part of a movement area intended for the landing or take-off of aircraft.

LANDING DISTANCE AVAILABLE (LDA) (ICAO) — The length of runway which is declared
available and suitable for the ground run of an airplane landing.

LATERAL NAVIGATION (LNAV) — Provides the same level of service as the present GPS
stand-alone approaches. LNAV minimums support the following navigation systems: WAAS,
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when the navigation solution will not support vertical navigation; and, GPS navigation systems
which are presently authorized to conduct GPS/GNSS approaches.

LATERAL NAVIGATION / VERTICAL NAVIGATION (LNAV/VNAV) — Identifies APV minimums
developed to accommodate an RNAV |AP with vertical guidance, usually provided by approach
certified Baro-VNAV, but with lateral and vertical integrity limits larger than a precision approach
or LPV. LNAV stands for Lateral Navigation; VNAV stands for Vertical Navigation. These mini-
mums can be flown by aircraft with a statement in the Aircraft Flight Manual (AFM) that the instal-
led equipment supports GPS approaches and has an approach-approved barometric VNAYV, or if
the aircraft has been demonstrated to support LNAV/VNAYV approaches. This includes Class 2, 3
and 4 TSO-C146 WAAS equipment. Aircraft using LNAV/VNAV minimums will descend to landing
via an internally generated descent path based on satellite or other approach approved VNAV
systems. WAAS equipment may revert to this mode of operation when the signal does not sup-
port “precision” or LPV integrity.

LEVEL — A generic term relating to the vertical position of an aircraft in flight and meaning vari-
ously, height, altitude or flight level.

LOCAL AIRPORT ADVISORY (LAA) — A service provided by flight service stations or the mili-
tary at airports not serviced by an operating control tower. This service consists of providing infor-
mation to arriving and departing aircraft concerning wind direction and speed, favored runway,
altimeter setting, pertinent known traffic, pertinent known field conditions, airport taxi routes and
traffic patterns, and authorized instrument approach procedures. This information is advisory in
nature and does not constitute an ATC clearance.

LOCALIZER PERFORMANCE WITH VERTICAL GUIDANCE (LPV) — Identifies the APV mini-
mums that incorporate electronic lateral and vertical guidance. The lateral guidance is equivalent
to localizer, and the protected area is considerably smaller than the protected area for the present
LNAV and LNAV/VNAYV lateral protection. Aircraft can fly these minimums with a statement in the
Aircraft Flight Manual (AFM) that the installed equipment supports LPV approaches. This includes
Class 3 and 4 TSO-C146 WAAS equipment, and future LAAS equipment. The label LPV denotes
minima lines associated with APV-I or APV-II performance on approach charts.

LOCATION INDICATOR — A four-letter code group formulated in accordance with rules prescri-
bed by ICAO and assigned to the location of an aeronautical fixed station.

LOW ALTITUDE AIRWAY STRUCTURE / FEDERAL AIRWAYS (USA) — The network of air-
ways serving aircraft operations up to but not including 18,000ft MSL.

LOW FREQUENCY (LF) — The frequency band between 30 and 300kHz.

MAGNETIC VARIATION (VAR) — The orientation of a horizontal magnetic compass with respect
to true north. Because there is a continuous small change of direction of lines of magnetic force
over the surface of the earth, magnetic variation at most locations is not constant over long peri-
ods of time.

MANDATORY ALTITUDE — An altitude depicted on an instrument approach procedure chart
requiring the aircraft to maintain altitude at the depicted value.
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MANDATORY FREQUENCY (MF) — A frequency designated at selected airports that are uncon-
trolled during certain hours only. Aircraft operating within the designated MF Area, normally 5NM
radius of the airport, must be equipped with a functioning radio capable of maintaining two-way
communications. Jeppesen charts list the MF frequency and the area when other than the stand-
ard 5NM.

MANOEUVRING AREA — That part of an aerodrome to be used for the take-off, landing and
taxiing of aircraft, excluding aprons.

MAXIMUM AUTHORIZED ALTITUDE (MAA) — A published altitude representing the maximum
usable altitude or flight level for an airspace structure or route segment.

MEDIUM FREQUENCY (MF) — The frequencies between 300kHz and 3MHz.

METEOROLOGICAL AUTHORITY — The authority providing or arranging for the provision of
meteorological service for international air navigation on behalf of a Contracting State.

METEOROLOGICAL BULLETIN — A text comprising meteorological information preceded by an
appropriate heading.

METEOROLOGICAL INFORMATION — Meteorological report, analysis, forecast, and any other
statement relating to existing or expected meteorological conditions.

METEOROLOGICAL OFFICE — An office designated to provide meteorological service for inter-
national air navigation.

METEOROLOGICAL REPORT — A statement of observed meteorological conditions related to a
specified time and location.

METEOROLOGICAL SATELLITE — An artificial earth satellite making meteorological observa-
tions and transmitting these observations to earth.

MILITARY OPERATIONS AREA (MOA) (USA) — [see SPECIAL USE AIRSPACE (SUA)].

MINIMUM CROSSING ALTITUDE (MCA) — The lowest altitude at certain fixes at which an air-
craft must cross when proceeding in the direction of a higher minimum enroute IFR altitude
(MEA).

MINIMUM DESCENT ALTITUDE (MDA) (FAA) — Is the lowest altitude specified in an instrument
approach procedure, expressed in feet above mean sea level, to which descent is authorized on
final approach or during circle-to-land maneuvering until the pilot sees the required visual referen-
ces for the heliport or runway of intended landing.

MINIMUM DESCENT ALTITUDE (MDA) OR MINIMUM DESCENT HEIGHT (MDH) (ICAO) — A
specified altitude or height in a non-precision approach or circling approach below which descent
must not be made without the required visual reference.

NOTE 1: Minimum descent altitude (MDA) is referenced to mean sea level and minimum descent
height (MDH) is referenced to the aerodrome elevation or to the threshold elevation if that is more
than 2m (71t) below the aerodrome elevation. A minimum descent height for a circling approach is
referenced to the aerodrome elevation.
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NOTE 2: The required visual reference means that section of the visual aids or of the approach
area which should have been in view for sufficient time for the pilot to have made an assessment
of the aircraft position and rate of change of position, in relation to the desired flight path. In the
case of a circling approach the required visual reference is the runway environment.

NOTE 3: For convenience when both expressions are used they may be written in the form “mini-
mum descent altitude/height” abbreviated “MDA/H.”

MINIMUM ENROUTE IFR ALTITUDE (MEA) — The lowest published altitude between radio fixes
that meets obstacle clearance requirements between those fixes and in many countries assures
acceptable navigational signal coverage. The MEA applies to the entire width of the airway, seg-
ment, or route between the radio fixes defining the airway, segment, or route.

MINIMUM FUEL — The term used to describe a situation in which an aircraft’s fuel supply has
reached a state where little or no delay can be accepted.

NOTE: This is not an emergency situation but merely indicates that an emergency situation is
possible, should any undue delay occur.

MINIMUM IFR ALTITUDES (USA) — Minimum altitudes for IFR operations are published on aer-
onautical charts for airways, routes, and for standard instrument approach procedures. Within the
USA, if no applicable minimum altitude is prescribed the following minimum IFR altitudes apply.

a. In designated mountainous areas, 2000ft above the highest obstacle within a horizontal dis-
tance of 4NM from the course to be flown; or

b. Other than mountainous areas, 1000ft above the highest obstacle within a horizontal dis-
tance of 4NM from the course to be flown; or

c. As otherwise authorized by the Administrator or assigned by ATC.

MINIMUM OBSTRUCTION CLEARANCE ALTITUDE (MOCA) — The lowest published altitude
in effect between radio fixes on VOR airways, off airway routes, or route segments which meets
obstacle clearance requirements for the entire route segment and in the USA assures acceptable
navigational signal coverage only within 22NM of a VOR.

MINIMUM OFF-ROUTE ALTITUDE (MORA) — This is an altitude derived by Jeppesen. The
MORA provides known obstruction clearance 10NM either side of the route centerline including a
10NM radius beyond the radio fix reporting or mileage break defining the route segment. For ter-
rain and man-made structure clearance refer to Grid MORA.

MINIMUM RECEPTION ALTITUDE (MRA) — The lowest altitude at which an intersection can be
determined.

MINIMUM SAFE/SECTOR ALTITUDE (MSA) (FAA) — Altitude depicted on an instrument chart
and identified as the minimum safe altitude which provides 1000ft of obstacle clearance within a
25NM radius from the navigational facility upon which the MSA is predicated. If the radius limit is
other than 25NM, it is stated. This altitude is for EMERGENCY USE ONLY and does not neces-
sarily guarantee navaid reception. When the MSA is divided into sectors, with each sector a differ-
ent altitude, the altitudes in these sectors are referred to as “minimum sector altitudes”.
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MINIMUM SECTOR ALTITUDE (MSA) (ICAO) — The lowest altitude which may be used which
will provide a minimum clearance of 300m (1000ft) above all objects located in an area contained
within a sector of a circle of 46km (25NM) radius centered on a radio aid to navigation.

MINIMUM STABILIZATION DISTANCE (MSD) — The minimum distance to complete a turn
manoeuvre and after which a new manoeuvre can be initiated. The minimum stabilization dis-
tance is used to compute the minimum distance between waypoints.

MINIMUM VECTORING ALTITUDE (MVA) — The lowest MSL altitude at which an IFR aircraft
will be vectored by a radar controller, except as otherwise authorized for radar approaches,
departures and missed approaches. The altitude meets IFR obstacle clearance criteria. It may be
lower than the published MEA along an airway of J-route segment. It may be utilized for radar
vectoring only upon the controller’'s determination that an adequate radar return is being received
from the aircraft being controlled.

MISSED APPROACH —

a. A maneuver conducted by a pilot when an instrument approach cannot be completed to a
landing. The route of flight and altitude are shown on instrument approach procedure charts.
A pilot executing a missed approach prior to the Missed Approach Point (MAP) must con-
tinue along the final approach to the MAP. The pilot may climb immediately to the altitude
specified in the missed approach procedure.

b. A term used by the pilot to inform ATC that he/she is executing the missed approach.

c. At locations where ATC radar service is provided the pilot should conform to radar vectors,
when provided by ATC, in lieu of the published missed approach procedure.

MISSED APPROACH HOLDING FIX (MAHF) — A fix used in RNAV applications that marks the
end of the missed approach segment and the centre point for the missed approach holding.

MISSED APPROACH POINT (MAP) (ICAO) — That point in an instrument approach procedure
at or before which the prescribed missed approach procedure must be initiated in order to ensure
that the minimum obstacle clearance is not infringed.

MISSED APPROACH POINT (MAP) (USA) — A point prescribed in each instrument approach
procedure at which a missed approach procedure shall be executed if the required visual refer-
ence does not exist.

MISSED APPROACH PROCEDURE — The procedure to be followed if the approach cannot be
continued.

MODE (SSR) — The conventional identifier related to specific functions of the interrogation sig-
nals transmitted by an SSR interrogator. There are four modes specified in ICAO Annex 10 (not
published herein): A, C, S and intermode.

MOUNTAINOUS AREA (ICAO) — An area of changing terrain profile where the changes of ter-
rain elevation exceed 900m (3000ft) within a distance of 10NM.

MOVEMENT AREA — That part of an aerodrome to be used for the take-off, landing and taxiing
of aircraft, consisting of the manoeuvring area and the apron(s).
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NEAR-PARALLEL RUNWAYS — Non-intersecting runways whose extended centre lines have
an angle of convergence/divergence of 15 degrees or less.

NON PRECISION APPROACH (NPA) PROCEDURE — [see INSTRUMENT APPROACH PRO-
CEDURE (IAP)]

NO PROCEDURE TURN (NoPT) — No procedure turn is required nor authorized.

NORMAL OPERATING ZONE (NOZ) — Airspace of defined dimensions extending to either side
of an ILS localizer course and/or MLS final approach track. Only the inner half of the normal oper-
ating zone is taken into account in independent parallel approaches.

NOTAM (ICAO) — A notice distributed by means of telecommunication containing information
concerning the establishment, condition or change in any aeronautical facility, service, procedure
or hazard, the timely knowledge of which is essential to personnel concerned with flight opera-
tions.

NO-TRANSGRESSION ZONE (NTZ) — In the context of independent parallel approaches, a cor-
ridor of airspace of defined dimensions located centrally between the two extended runway centre
lines, where a penetration by an aircraft requires a controller intervention to manoeuvre any
threatened aircraft on the adjacent approach.

OBSERVATION (METEOROLOGICAL) — The evaluation of one or more meteorological ele-
ments.

OBSTACLE ASSESSMENT SURFACE (OAS) — A defined surface intended for the purpose of
determining those obstacles to be considered in the calculation of obstacle clearance altitude/
height for a specific APV or precision approach procedure.

OBSTACLE CLEARANCE ALTITUDE (OCA) OR OBSTACLE CLEARANCE HEIGHT (OCH) —
The lowest altitude or the lowest height above the elevation of the relevant runway threshold or
the aerodrome elevation as applicable, used in establishing compliance with appropriate obstacle
clearance criteria.

NOTE 1: Obstacle clearance altitude is referenced to mean sea level and obstacle clearance
height is referenced to the threshold elevation or in the case of non-precision approaches to the
aerodrome elevation or the threshold elevation if that is more than 7ft (2m) below the aerodrome
elevation. An obstacle clearance height for a circling approach is referenced to the aerodrome
elevation.

NOTE 2: For convenience when both expressions are used they may be written in the form
“obstacle clearance altitude/height” and abbreviated “OCA/H.”

OBSTACLE FREE ZONE (OFZ) (ICAO) — The airspace above the inner approach surface, inner
transitional surfaces, and balked landing surface and that portion of the strip bounded by these
surfaces, which is not penetrated by any fixed obstacle other than a low-mass and frangibly
mounted one required for air navigation purposes.

OBSTRUCTION CLEARANCE LIMIT (OCL) — The height above aerodrome elevation below
which the minimum prescribed vertical clearance cannot be maintained either on approach or in
the event of a missed approach.
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OPERATIONAL CONTROL — The exercise of authority over the initiation, continuation, diver-
sion or termination of a flight in the interest of the safety of the aircraft and the regularity and effi-
ciency of the flight.

OPERATOR — A person, organization or enterprise engaged in or offering to engage in an air-
craft operation.

PILOT CONTROLLED LIGHTING (PCL) (USA) — (For other states see Air Traffic Control Rules
and Procedures.)

Radio control of lighting is available at selected airports to provide airborne control of lights by
keying the aircraft’'s microphone. The control system consists of a 3-step control responsive to 7,
5, and/or 3 microphone clicks. The 3-step and 2-step lighting facilities can be altered in intensity.
All lighting is illuminated for a period of 15min (except for 1-step and 2-step REILs which may be
turned off by keying the mike 5 or 3 times, respectively).

Suggested use is to always initially key the mike 7 times; this assures that all controlled lights are
turned on to the maximum available intensity. If desired, adjustment can then be made, where the
capability is provided, to a lower intensity (or the REIL turned off) by keying the mike 5 and/or
three times. Approved lighting systems may be activated by keying the mike as indicated below:

KEY MIKE FUNCTION
7 times within 5 seconds Highest intensity available
5 times within 5 seconds Medium or lower intensity (Lower REIL or REIL Off)
3 times within 5 seconds Lowest intensity available (Lower REIL or REIL Off)

Due to the close proximity of airports using the same frequency, radio controlled lighting receivers
may be set at a low sensitivity requiring the aircraft to be relatively close to activate the system.
Consequently, even when lights are on, always key mike as directed when overflying an airport of
intended landing or just prior to entering the final segment of an approach. This will assure the
aircraft is close enough to activate the system and a full 15min lighting duration is available.

PILOT-IN-COMMAND (PIC) — The pilot responsible for the operation and safety of the aircraft
during flight time.

PITCH POINT — A fix/waypoint that serves as a transition point from a departure procedure or
the low altitude ground-based navigation structure into the high altitude waypoint system.

POINT-IN-SPACE APPROACH (PinS) — The point-in-space approach is based on a basic
GNSS non-precision approach procedure designed for helicopters only. It is aligned with a refer-
ence point located to permit subsequent flight manoeuvring or approach and landing using visual
manoeuvring in adequate visual conditions to see and avoid obstacles.

POINT-IN-SPACE REFERENCE POINT (PRP) — Reference point for the point-in-space
approach as identified by the latitude and longitude of the MAPH.

PRECISION APPROACH (PA) PROCEDURE — [see INSTRUMENT APPROACH PROCE-
DURE (IAP)].
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PRECISION APPROACH RADAR (PAR) — Primary radar equipment used to determine the
position of an aircraft during final approach, in terms of lateral and vertical deviations relative to a
nominal approach path, and in range relative to touchdown.

NOTE: Precision approach radars are designated to enable pilots of aircraft to be given guidance
by radio communication during the final stages of the approach to land.

PRECISION OBJECT FREE ZONE (POFZ) (FAA) — A volume of airspace above an area begin-
ning at the runway threshold, at the threshold elevation, and entered on the extended runway
centerline. The standard POFZ is 200ft (60m) long and 800ft (240m) wide. The POFZ must be
kept clear when an aircraft on a vertically guided final approach is within two nautical miles (NM)
of the runway threshold and the reported ceiling is below 250ft and/or visibility less than % statute
miles (SM) (or runway visual range below 4000ft). The POFZ is considered clear even if the wing
of the aircraft holding on a taxiway waiting for runway clearance penetrates the POFZ; however,
neither the fuselage nor the tail may infringe on the POFZ. For approaching aircraft, in the event
that a taxiing/parked aircraft or vehicle is not clear of the POFZ, air traffic control will provide advi-
sories to the approaching aircraft regarding the position of the offending aircraft/vehicle. In this
case the pilot of the approaching aircraft must decide to continue or abort the approach. When the
reported ceiling is below 800ft or visibility less than 2SM, departing aircraft must do the following.
When there is an air traffic control tower (ATCT) in operation, plan to hold at the ILS hold line and
hold as directed by air traffic control. When there is no operating ATCT, honor the ILS hold line
and do not taxi into position and take-off if there is an approaching aircraft within 2NM of the
runway threshold.

PRE-DEPARTURE CLEARANCE (PDC) — An automated Clearance Delivery system relaying
ATC departure clearances from the FAA to the user network computer for subsequent delivery to
the cockpit via ACARS (Airline/Aviation VHF data link) where aircraft are appropriately equipped,
or to gate printers for pilot pickup.

PRESSURE ALTITUDE — An atmospheric pressure expressed in terms of altitude which corre-
sponds to that pressure in the Standard Atmosphere.

PREVAILING VISIBILITY — The greatest visibility value, observed in accordance with the defini-
tion “visibility”, which is reached within at least half the horizon circle or within at least half of the
surface of the aerodrome. These areas could comprise contiguous or non-contiguous sectors.

NOTE: This value may be assessed by human observation and/or instrumented systems. When
instruments are installed, they are used to obtain the best estimate of the prevailing visibility.

PRIMARY AREA — A defined area symmetrically disposed about the nominal flight track in
which full obstacle clearance is provided. (See also SECONDARY AREA.)

PRIMARY RADAR — A radar system which uses reflected radio signals.

PRIMARY SURVEILLANCE RADAR (PSR) — A surveillance radar system which uses reflected
radio signals.

PROCEDURE ALTITUDE/HEIGHT — Are recommended altitudes/heights developed in coordi-
nation with Air Traffic Control requirements flown operationally at or above the minimum altitude/
height and established to accommodate a stabilized descent at a prescribed descent gradient/
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angle in the intermediate/final approach segment. Procedure altitudes/heights are never below
the Segment Minimum Altitude (SMA) or Segment Minimum Safe Altitude (SMSA).

PROCEDURE TURN (PT) (ICAO) — A maneuver in which a turn is made away from a designa-
ted track followed by a turn in the opposite direction to permit the aircraft to intercept and proceed
along the reciprocal of the designated track.

NOTE 1: Procedure turns are designated “left” or “right” according to the direction of the initial
turn.

NOTE 2: Procedure turns may be designated as being made either in level flight or while
descending, according to the circumstances of each individual procedure.

PROCEDURE TURN (PT) (USA) — The maneuver prescribed when it is necessary to reverse
direction to establish an aircraft on the intermediate approach segment or final approach course.
The outbound course, direction of turn, distance within which the turn must be completed, and
minimum altitude are specified in the procedure. However, unless otherwise restricted, the point
at which the turn may be commenced and the type and rate of turn are at the discretion of the
pilot.

PROCEDURE TURN INBOUND — That point of a procedure turn maneuver where course rever-
sal has been completed and an aircraft is established inbound on the intermediate approach seg-
ment or final approach course. A report of “procedure turn inbound” is normally used by ATC as a
position report for separation purposes.

PROFILE — The orthogonal projection of a flight path or portion thereof on the vertical surface
containing the nominal track.

PROGNOSTIC CHART — A forecast of a specified meteorological element(s) for a specified time
or period and a specified surface or portion of airspace, depicted graphically on a chart.

PROHIBITED AREA (ICAO) (USA) — [see SPECIAL USE AIRSPACE (SUA)].
QFE — [see ALTIMETER SETTING]
QNE — [see ALTIMETER SETTING]
QNH — [see ALTIMETER SETTING]

RACETRACK PROCEDURE (ICAO) — A procedure designed to enable the aircraft to reduce
altitude during the initial approach segment and/or establish the aircraft inbound when the entry
into a reversal procedure is not practical.

RADAR — A radio detection device which provides information on range, azimuth and/or eleva-
tion of objects.

RADAR APPROACH — An approach, executed by an aircraft, under the direction of a radar con-
troller.

RADAR CONTACT — The situation which exists when the radar position of a particular aircraft is
seen and identified on a radar display.
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RADAR SEPARATION — The separation used when aircraft position information is derived from
radar sources.

RADAR WEATHER ECHO INTENSITY LEVELS — Existing radar systems cannot detect turbu-
lence. However, there is a direct correlation between the degree of turbulence and other weather
features associated with thunderstorms and the radar weather echo intensity. The National
Weather Service has categorized radar weather echo intensity for precipitation into six levels.
These levels are sometimes expressed during communications as “VIP LEVEL” 1 through 6
(derived from the component of the radar that produces the information — Video Integrator and
Processor). The following list gives the “VIP LEVELS” in relation to the precipitation intensity
within a thunderstorm:

Level 1. WEAK

Level 2. MODERATE
Level 3. STRONG

Level 4. VERY STRONG
Level 5. INTENSE

Level 6. EXTREME

RADIO ALTIMETER / RADAR ALTIMETER — Aircraft equipment which makes use of the reflec-
tion of radio waves from the ground to determine the height of the aircraft above the surface.

RADIOTELEPHONY — A form of radio communication primarily intended for the exchange of
information in the form of speech.

RADIOTELEPHONY NETWORK — A group of radiotelephony aeronautical stations which oper-
ate on and guard frequencies from the same family and which support each other in a defined
manner to ensure maximum dependability of air-ground communications and dissemination of air-
ground traffic.

REDUCED VERTICAL SEPARATION MINIMUMS (RVSM) — A reduction in the vertical separa-
tion between FL290 — FL410 from 2000ft to 1000ft.

REGIONAL AIR NAVIGATION AGREEMENT — Agreement approved by the Council of ICAO
normally on the advice of a regional air navigation meeting.

REPETITIVE FLIGHT PLAN (RPL) — A flight plan related to a series of frequently recurring, reg-
ularly operated individual flights with identical basic features, submitted by an operator for reten-
tion and repetitive use by ATS units.

REPORTING POINT — A specified geographical location in relation to which the position of an
aircraft can be reported.

REQUIRED NAVIGATION PERFORMANCE (RNP) — A statement of navigation position accu-
racy necessary for operation within a defined airspace. RNP is performance-based and not
dependent on a specific piece of equipment. RNP includes a descriptive number, the value being
an indicator of the size of the containment area (e.g., RNP-0.3, RNP-1, RNP-3, etc.). The different
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values are assigned to terminal, departure, and enroute operations. Some aircraft have RNP
approval in their AFM without a GPS sensor. The lowest level of sensors that the FAA will support
for RNP service is DME/DME. However, necessary DME signal may not be available at the air-
port of intended operations. For those locations having an RNAV chart published with LNAV/
VNAV minimums, a procedure note may be provided such as "DME/DME RNP-0.3 NA." This
means that RNP aircraft dependent on DME/DME to achieve RNP-0.3 are not authorized to con-
duct this approach. Where DME facility availability is a factor, the note may read "DME/DME
RNP-0.3 authorized; ABC and XYZ required." This means that ABC and XYZ facilities have been
determined by flight inspection to be required in the navigation solution to assure RNP-0.3.
VOR/DME updating must not be used for approach procedures.

RESCUE COORDINATION CENTER — A unit responsible for promoting efficient organization of
search and rescue service and for coordinating the conduct of search and rescue operations
within a search and rescue region.

RESCUE UNIT — A unit composed of trained personnel and provided with equipment suitable for
the expeditious conduct of search and rescue.

RESTRICTED AREA (ICAO) (USA) — [see SPECIAL USE AIRSPACE (SUA)].

REVERSAL PROCEDURE — A procedure designed to enable aircraft to reverse direction during
the initial approach segment of an instrument approach procedure. The sequence may include
procedure turns or base turns.

REVISION DATE — Charts revisions are issued on Fridays. Charts are considered effective
(usable) upon receipt. With regard to the coverages, charts are issued weekly or bi-weekly.

RNAV APPROACH — An instrument approach procedure which relies on aircraft area navigation
equipment for navigation guidance.

RNP TYPE — A containment value expressed as a distance in nautical miles from the intended
position within which flights would be for at least 95 percent of the total flying time.

EXAMPLE: RNP 4 represents a navigation accuracy of plus or minus 7.4km (4NM) on a 95 per-
cent containment basis.

ROUTE MINIMUM OFF-ROUTE ALTITUDE (Route MORA) — This is an altitude derived by Jep-
pesen. The Route MORA altitude provides reference point clearance within 10NM of the route
centerline (regardless of the route width) and end fixes. Route MORA values clear all reference
points by 1000ft in areas where the highest reference points are 5000ft MSL or lower. Route
MORA values clear all reference points by 2000ft in areas where the highest reference points are
5001ft MSL or higher. When a Route MORA is shown along a route as “unknown” it is due to
incomplete or insufficient information.

RUNWAY — A defined rectangular area on a land aerodrome prepared for the landing and take-
off of aircraft.

RUNWAY EDGE LIGHTS (ICAO) — Are provided for a runway intended for use at night or for a
precision approach runway intended for use by day or night. Runway edge lights shall be fixed
lights showing variable white, except that:
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a. in the case of a displaced threshold, the lights between the beginning of the runway and the
displaced threshold shall show red in the approach direction; and

b. a section of the lights 600m or one-third of the runway length, whichever is the less, at the
remote end of the runway from the end at which the take-off run is started, may show yellow.

RUNWAY EDGE LIGHTS (USA) — Lights used to outline the edges of runways during periods of
darkness or restricted visibility conditions. The light systems are classified according to the inten-
sity or brightness they are capable of producing: they are the High Intensity Runway Lights
(HIRL), Medium Intensity Runway Lights (MIRL), and the Low Intensity Runway Lights (RL). The
HIRL and MIRL systems have variable intensity controls, where the RLs normally have one inten-
sity setting.

a. The runway edge lights are white, except on instrument runways amber replaces white on

the last 2000ft or half of the runway length, whichever is less, to form a caution zone for
landings.

b. The lights marking the ends of the runway emit red light toward the runway to indicate the
end of runway to a departing aircraft and emit green outward from the runway end to indicate
the threshold to landing aircraft.

RUNWAY HOLDING POSITION — A designated position intended to protect a runway, an obsta-
cle limitation surface, or an ILS/MLS critical/sensitive area at which taxiing aircraft and vehicles
shall stop and hold, unless otherwise authorized by the aerodrome control tower.

NOTE: In radiotelephony phraseologies, the expression “holding point” is used to designate the
runway holding position.

RUNWAY INCURSION — Any occurrence at an aerodrome involving the incorrect presence of
an aircraft, vehicle or person on the protected area of a surface designated for the landing and
take-off of aircraft.

RUNWAY MARKINGS —

a. Basic marking — Markings on runways used for operations under visual flight rules consist-
ing of centerline markings and runway direction numbers and, if required, letters.

b. Instrument marking — Markings on runways served by nonvisual navigation aids and inten-
ded for landings under instrument weather conditions, consisting of basic marking plus
threshold markings.

c. All-weather (precision instrument) marking — Marking on runways served by nonvisual preci-
sion approach aids and on runways having special operational requirements, consisting of
instrument markings plus landing zone markings and side strips.

RUNWAY STRIP — A defined area including the runway and stopway, if provided, intended:
a. to reduce the risk of damage to aircraft running off a runway; and
b. to protect aircraft flying over it during take-off or landing operations.
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RUNWAY VISUAL RANGE (RVR) — The range over which the pilot of an aircraft on the centre
line of a runway can see the runway surface markings or the lights delineating the runway or iden-
tifying its centre line.

SAFETY-SENSITIVE PERSONNEL — Persons who might endanger aviation safety if they per-
form their duties and functions improperly including, but not limited to, crew members, aircraft
maintenance personnel and air traffic controllers.

SEARCH AND RESCUE SERVICES UNIT — A generic term meaning, as the case may be,
rescue coordination center, rescue subcenter or alerting post.

SECONDARY AREA — A defined area on each side of the primary area located along the nomi-
nal flight track in which decreasing obstacle clearance is provided. (See also PRIMARY AREA).

SECONDARY RADAR — A radar system wherein a radio signal transmitted from a radar station
initiates the transmission of a radio signal from another station.

SECONDARY SURVEILLANCE RADAR (SSR) — A surveillance radar system which uses trans-
mitters/receivers (interrogators) and transponders.

SEGMENT MINIMUM ALTITUDE (SMA), or SEGMENT MINIMUM SAFE ALTITUDE (SMSA) —
An altitude that provides minimum obstacle clearance in each segment of a non-precision
approach. Segment minimum (safe) altitudes can be considered “do not descend below” altitudes
and can be lower than procedure altitudes which are specifically developed to facilitate a constant
rate or stabilized descent.

SEGMENTS OF AN INSTRUMENT APPROACH PROCEDURE — An instrument approach pro-
cedure may have as many as four separate segments depending on how the approach procedure
is structured.

ICAO —

a. Initial Approach — That segment of an instrument approach procedure between the initial
approach fix and the intermediate approach fix or, where applicable, the final approach fix or
point.

b. Intermediate Approach — That segment of an instrument approach procedure between
either the intermediate approach fix and the final approach fix or point, or between the end of
a reversal, race track or dead reckoning track procedure and the final approach fix or point,
as appropriate.

c. Final Approach — That segment of an instrument approach procedure in which alignment
and descent for landing are accomplished.

d. Missed Approach Procedure — The procedure to be followed if the approach cannot be con-
tinued.

USA —

a. Initial Approach — The segment between the initial approach fix and the intermediate fix or
the point where the aircraft is established on the intermediate course or final course.
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b. Intermediate Approach — The segment between the intermediate fix or point and the final
approach fix.

c. Final Approach — The segment between the final approach fix or point and the runway, air-
port or missed approach point.

d. Missed Approach — The segment between the missed approach point, or point of arrival at
decision height, and the missed approach fix at the prescribed altitude.

SEGREGATED PARALLEL OPERATIONS — Simultaneous operations on parallel or near-paral-
lel instrument runways in which one runway is used exclusively for approaches and the other
runway is used exclusively for departures.

SELECTIVE CALL SYSTEM (SELCAL) — A system which permits the selective calling of indi-
vidual aircraft over radiotelephone channels linking a ground station with the aircraft.

SHORELINE — A line following the general contour of the shore, except that in cases of inlets or
bays less than 30NM in width, the line shall pass directly across the inlet or bay to intersect the
general contour on the opposite side.

SIDESTEP MANEUVER — A visual maneuver accomplished by a pilot at the completion of an
instrument approach to permit a straight-in landing on a parallel runway not more than 1200ft to
either side of the runway to which the instrument approach was conducted.

SIGMET INFORMATION — Information issued by a meteorological watch office concerning the
occurrence or expected occurrence of specified en route weather phenomena which may affect
the safety of aircraft operations.

SIGNAL AREA — An area on an aerodrome used for the display of ground signals.

SIGNIFICANT POINT — A specified geographical location used in defining an ATS route or the
flight path of an aircraft and for other navigation and ATS purposes.

NOTE: There are three categories of significant points: ground-based navigation aid, intersection
and waypoint. In the context of this definition, intersection is a significant point expressed as radi-
als, bearings and/or distances from ground-based navigation aids.

SLUSH — Water-saturated snow which with a heel-and-toe slap-down motion against the ground
will be displaced with a splatter; specific gravity: 0.5 up to 0.8.

NOTE: Combinations of ice, snow and/or standing water may, especially when rain, rain and
snow, or snow is falling, produce substances with specific gravities in excess of 0.8. These sub-
stances, due to their high water/ice content, will have a transparent rather than a cloudy appear-
ance and, at the higher specific gravities, will be readily distinguishable from slush.

SNOW (on the ground) —

a. Dry snow. Snow which can be blown if loose or, if compacted by hand, will fall apart upon
release; specific gravity: up to but not including 0.35.

b. Wet snow. Snow which, if compacted by hand, will stick together and tend to or form a snow-
ball; specific gravity: 0.35 up to but not including 0.5.
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c. Compacted snow. Snow which has been compressed into a solid mass that resists further
compression and will hold together or break up into lumps if picked up; specific gravity: 0.5
and over.

SPECIAL USE AIRSPACE — Airspace of defined dimensions identified by an area on the sur-
face of the earth wherein activities must be confined because of their nature and/or wherein limi-
tations may be imposed upon aircraft operations that are not a part of those activities. Types of
special use airspace are:

a. Alert Area (USA) — Airspace which may contain a high volume of pilot training activities or
an unusual type of aerial activity, neither of which is hazardous to aircraft. Alert Areas are
depicted on aeronautical charts for the information of nonparticipating pilots. All activities
within an Alert Area are conducted in accordance with Federal Aviation Regulations, and
pilots of participating aircraft as well as pilots transiting the area are equally responsible for
collision avoidance.

b. Controlled Firing Area (USA) — Airspace wherein activities are conducted under conditions
so controlled as to eliminate hazards to non participating aircraft and to ensure the safety of
persons and property on the ground.

c. Danger Area (ICAO) — An airspace of defined dimensions within which activities dangerous
to the flight of aircraft may exist at specified times.

d. Military Operations Area (MOA) (USA) — A MOA is airspace established outside of a Class
“A” airspace area to separate or segregate certain nonhazardous military activities from IFR
traffic and to identify for VFR traffic where these activities are conducted.

e. Prohibited Area (ICAO) — An airspace of defined dimensions, above the land areas or terri-
torial waters of a State, within which the flight of aircraft is prohibited.

Prohibited Area (USA) — Airspace designated under FAR Part 73 within which no person
may operate an aircraft without the permission of the using agency.

f. Restricted Area (ICAO) — An airspace of defined dimensions, above the land areas or terri-
torial waters of a State, within which the flight of aircraft is restricted in accordance with cer-
tain specified conditions.

Restricted Area (USA) — Airspace designated under Part 73, within which the flight of air-
craft, while not wholly prohibited, is subject to restriction. Most restricted areas are designa-
ted joint use and IFR/VFR operations in the area may be authorized by the controlling ATC
facility when it is not being utilized by the using agency. Restricted areas are depicted on
enroute charts. Where joint use is authorized, the name of the ATC controlling facility is also
shown.

g. Warning Area (USA) — A warning area is airspace of defined dimensions from 3NM outward
from the coast of the United States, that contains activity that may be hazardous to nonparti-
cipating aircraft. The purpose of such warning areas is to warn nonparticipating pilots of the
potential danger. A warning area may be located over domestic or international waters or
both.
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SPECIAL VFR FLIGHT — A VFR flight cleared by air traffic control to operate within a control
zone in meteorological conditions below VMC.

STANDARD INSTRUMENT ARRIVAL (STAR) (ICAO) — A designated instrument flight rule
(IFR) arrival route linking a significant point, normally on an ATS route, with a point from which a
published instrument approach procedure can be commenced.

STANDARD INSTRUMENT DEPARTURE (SID) (ICAO) — A designated instrument flight rule
(IFR) departure route linking the aerodrome or a specified runway of the aerodrome with a speci-
fied point, normally on a designated ATS route, at which the enroute phase of a flight commen-
ces.

STANDARD INSTRUMENT DEPARTURE (SID) (USA) — A preplanned instrument flight rule
(IFR) air traffic control departure procedure printed for pilot use in graphic and/or textual form.
SIDs provide transition from the terminal to the appropriate enroute structure.

STANDARD ISOBARIC SURFACE — An isobaric surface used on a world-wide basis for repre-
senting and analyzing the conditions in the atmosphere.

STANDARD TERMINAL ARRIVAL ROUTE (STAR) (USA) — A preplanned instrument flight rule
(IFR) air traffic control arrival procedure published for pilot use in graphic and/or textual form.
STARs provide transition from the enroute structure to an outer fix or an instrument approach fix/
arrival waypoint in the terminal area.

STATION DECLINATION — The orientation with respect to true north of VHF transmitted signals.
The orientation is originally made to agree with the magnetic variation (an uncontrollable global
phenomenon) at the site. Hence station declination (fixed by man) may differ from changed mag-
netic variation until the station is reoriented.

STOPWAY — A defined rectangular area on the ground at the end of take-off run available pre-
pared as a suitable area in which an aircraft can be stopped in the case of an abandoned take-off.

SUBSTITUTE ROUTE — A route assigned to pilots when any part of an airway or route is unusa-
ble because of navaid status.

SUNSET AND SUNRISE — The mean solar times of sunset and sunrise as published in the
Nautical Almanac, converted to local standard time for the locality concerned. Within Alaska, the
end of evening civil twilight and the beginning of morning civil twilight, as defined for each locality.

SURFACE MOVEMENT GUIDANCE AND CONTROL SYSTEM (SMGCS) (USA) — Provisions
for guidance and control or regulation for facilities, information, and advice necessary for pilots of
aircraft and drivers of ground vehicles to find their way on the airport during low visibility opera-
tions and to keep the aircraft or vehicles on the surfaces or within the areas intended for their use.
Low visibility operations for this system means reported conditions of RVR 1200 or less.

SURVEILLANCE APPROACH (ASR) — An instrument approach wherein the air traffic controller
issues instructions, for pilot compliance, based on aircraft position in relation to the final approach
course (azimuth), and the distance (range) from the end of the runway as displayed on the con-
troller's radar scope. The controller will provide recommended altitudes on final approach if
requested by the pilot.
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SURVEILLANCE RADAR — Radar equipment used to determine the position of an aircraft in
range and azimuth.

TAKE-OFF DISTANCE AVAILABLE (TODA) (ICAO) — The length of the take-off run available
plus the length of the clearway, if provided.

TAKE-OFF RUN AVAILABLE (TORA) (ICAO) — The length of runway declared available and
suitable for the ground run of an airplane taking off.

TAXIING — Movement of an aircraft on the surface of an aerodrome under its own power,
excluding take-off and landing.

TAXIWAY — A defined path on a land aerodrome established for the taxiing of aircraft and inten-
ded to provide a link between one part of the aerodrome and another, including:

Aircraft Stand Taxilane — A portion of an apron designated as a taxiway and intended to pro-
vide access to aircraft stands only.

Apron Taxiway — A portion of a taxiway system located on an apron and intended to provide
a through taxi route across the apron.

Rapid Exit Taxiway — A taxiway connected to a runway at an acute angle and designed to
allow landing aeroplanes to turn off at higher speeds than are achieved on other exit taxi-ways
and thereby minimizing runway occupancy times.

TERMINAL CONTROL AREA (ICAO) — A control area normally established at the confluence of
ATS routes in the vicinity of one or more major aerodromes.

TERMINAL ARRIVAL AREA (FAA) / TERMINAL AREA ALTITUDE (TAA) (ICAO) — Provides a
seamless and efficient transition from the enroute structure to the terminal environment to an
underlying RNAV instrument approach procedure for FMS and/or GPS equipped aircraft. Mini-
mum altitudes depict standard obstacle clearances compatible with the associated instrument
approach procedure. TAAs will not be found on all RNAV procedures, particularly in areas with a
heavy concentration of air traffic. When the TAA is published, it replaces the MSA for that
approach procedure. A standard racetrack holding pattern may be provided at the center IAF, and
if present may be necessary for course reversal and for altitude adjustment for entry into the pro-
cedure. In the latter case, the pattern provides an extended distance for the descent as required
by the procedure. The published procedure will be annotated to indicate when the course reversal
is not necessary when flying within a particular TAA (e.g., "NoPT"). Otherwise, the pilot is expec-
ted to execute the course reversal under the provisions of 14 CFR Section 91.175 (USA). The
pilot may elect to use the course reversal pattern when it is not required by the procedure, but
must inform air traffic control and receive clearance to do so.

TERMINAL VFR RADAR SERVICE (USA) — A national program instituted to extend the terminal
radar services provided instrument flight rules (IFR) aircraft to visual flight rules (VFR) aircraft.
The program is divided into four types of service referred to as basic radar service, terminal radar
service area (TRSA) service, Class “B” service and Class “C” service.

a. Basic Radar Service — These services are provided for VFR aircraft by all commissioned
terminal radar facilities. Basic radar service includes safety alerts, traffic advisories, limited
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radar vectoring when requested by the pilot, and sequencing at locations where procedures
have been established for this purpose and/or when covered by a letter of agreement. The
purpose of this service is to adjust the flow of arriving IFR and VFR aircraft into the traffic
pattern in a safe and orderly manner and to provide traffic advisories to departing VFR air-
craft.

b. TRSA Service — This service provides, in addition to basic radar service, sequencing of all
IFR and participating VFR aircraft to the primary airport and separation between all partici-
pating VFR aircraft. The purpose of this service is to provide separation between all partici-
pating VFR aircraft and all IFR aircraft operating within the area defined as a TRSA.

c. Class “B” Service — This service provides, in addition to basic radar service, approved sepa-
ration of aircraft based on IFR, VFR, and/or weight, and sequencing of VFR arrivals to the
primary airport(s).

d. Class “C” Service — This service provides, in addition to basic radar service, approved sepa-

ration between IFR and VFR aircraft, and sequencing of VFR aircraft, and sequencing of
VFR arrivals to the primary airport.

TERMINAL RADAR SERVICE AREA (TRSA) (USA) — Airspace surrounding designated air-
ports wherein ATC provides radar vectoring, sequencing and separation on a full-time basis for all
IFR and participating VFR aircraft. Service provided in a TRSA is called Stage Il Service. Pilots’
participation is urged but is not mandatory.

THRESHOLD (THR) — The beginning of that portion of the runway usable for landing.

THRESHOLD CROSSING HEIGHT (TCH) — The theoretical height above the runway threshold
at which the aircraft's glide slope antenna (or equivalent position) would be if the aircraft maintains
the trajectory of the ILS glide slope, MLS glide path or charted descent angle.

TOTAL ESTIMATED ELAPSED TIME — For IFR flights, the estimated time required from take-
off to arrive over that designated point, defined by reference to navigation aids, from which it is
intended that an instrument approach procedure will be commenced, or, if no navigation aid is
associated with the destination aerodrome, to arrive over the destination aerodrome. For VFR
flights, the estimated time required from take-off to arrive over the destination aerodrome.

TOUCHDOWN — The point where the nominal glide path intercepts the runway.

NOTE: “Touchdown” as defined above is only a datum and is not necessarily the actual point at
which the aircraft will touch the runway.

TOUCHDOWN ZONE ELEVATION (TDZE) — The highest elevation in the first 3000ft of the
landing surface.

TRACK — The projection on the earth’s surface of the path of an aircraft, the direction of which
path at any point is usually expressed in degrees from North (true, magnetic or grid).

TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS) — An airborne collision
avoidance system based on radar beacon signals which operates independent of ground-based
equipment.

TCAS-I generates traffic advisory only;
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TCAS-II generates traffic advisories, and resolution (collision avoidance) advisories in the vertical
plane.

TRAFFIC AVOIDANCE ADVICE — Advice provided by an air traffic services unit specifying
manoeuvres to assist a pilot to avoid a collision.

TRAFFIC INFORMATION — Information issued by an air traffic services unit to alert a pilot to
other known or observed air traffic which may be in proximity to the position or intended route of
flight and to help the pilot avoid a collision.

TRANSITION ALTITUDE (TA) — The altitude in the vicinity of an airport at or below which the
vertical position of an aircraft is controlled by reference to altitudes (MSL).

TRANSITION HEIGHT — The height in the vicinity of an airport at or below which the vertical
position of an aircraft is expressed in height above the airport reference datum.

TRANSITION LAYER — The airspace between the transition altitude and the transition level. Air-
craft descending through the transition layer will use altimeters set to local station pressure, while
departing aircraft climbing through the layer will be using standard altimeter setting (QNE) of
29.92 inches of Mercury, 1013.2 millibars, or 1013.2 hectopascals.

TRANSITION LEVEL (TL) — The lowest flight level available for use above the transition altitude.

TROPICAL CYCLONE — Generic term for a non-frontal synoptic-scale cyclone originating over
tropical or sub-tropical waters with organized convection and definite cyclonic surface wind circu-
lation.

TROPICAL CYCLONE ADVISORY CENTRE (TCAC) — A meteorological centre designated by
regional air navigation agreement to provide advisory information to meteorological watch offices,
world area forecast centres and international OPMET databanks regarding the position, forecast
direction and speed of movement, central pressure and maximum surface wind of tropical cyclo-
nes.

TURN ANTICIPATION — Turning maneuver initiated prior to reaching the actual airspace fix or
turn point that is intended to keep the aircraft within established airway or route boundaries.

UNCERTAINTY PHASE — A situation wherein uncertainty exists as to the safety of an aircraft
and its occupants.

UNMANNED FREE BALLOON — A non-powerdriven, unmanned, lighter-than-air aircraft in free
flight.

NOTE: Unmanned free balloons are classified as heavy, medium or light in accordance with spec-
ifications contained in ICAO Rules of the Air, Annex 2, Appendix 4.

UPPER-AIR CHART — A meteorological chart relating to a specified upper-air surface or layer of
the atmosphere.

URGENCY — A condition concerning the safety of an aircraft or other vehicle, or of some person
on board or within sight, but which does not require immediate assistance.

VECTORING — Provision of navigational guidance to aircraft in the form of specific headings,
based on the use of an ATS surveillance system.
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VERTICAL NAVIGATION (VNAV) — That function of RNAV equipment which provides guidance
in the vertical plane.

VERTICAL PATH ANGLE (VPA) (ICAO) — Angle of the published final approach descent in
Baro-VNAYV procedures.

VERTICAL PATH ANGLE (VPA) (USA) — The descent angle shown on some non-precision
approaches describing the geometric descent path from the Final approach fix (FAF), or on occa-
sion from an intervening stepdown fix, to the Threshold Crossing Height (TCH). This angle may or
may not coincide with the angle projected by a Visual Glide Slope Indicator (VASI, PAPI, PLASI,
etc.)

VERY HIGH FREQUENCY (VHF) — The frequencies between 30MHz and 300MHz (200MHz —
3GHz is considered as UHF in the Aviation).

VFR FLIGHT — A flight conducted in accordance with the visual flight rules.

VIBAL — (Visibilité Balise) Is the method whereby a human observer (or pilot in take-off position)
determines the RVR by counting specific markers adjacent to the runway or by counting runway
edge lights.

VISIBILITY (ICAO) — The ability, as determined by atmospheric conditions and expressed in
units of distance, to see and identify prominent unlighted objects by day and prominent lighted
objects by night.

a. Flight Visibility — The visibility forward from the cockpit of an aircraft in flight.
b. Ground Visibility — The visibility at an aerodrome as reported by an accredited observer.

c. Runway Visual Range (RVR) — The range over which the pilot of an aircraft on the center-
line of a runway can see the runway surface markings or the lights delineating the runway or
identifying its centerline.

VISIBILITY (USA) — The ability, as determined by atmospheric conditions and expressed in units
of distance, to see and identify prominent unlighted objects by day and prominent lighted objects
by night. Visibility is reported as statute or nautical miles, hundreds of feet or meters.

a. Flight Visibility — The average forward horizontal distance, from the cockpit of an aircraft in
flight, at which prominent unlighted objects may be seen and identified by day and prominent
lighted objects may be seen and identified by night.

b. Ground Visibility — Prevailing horizontal visibility near the earth’s surface as reported by the
United States National Weather Service or an accredited observer.

c. Prevailing Visibility — The greatest horizontal visibility equaled or exceeded throughout at
least half the horizon circle which need not necessarily be continuous.

d. Runway Visibility Value (RVV) — The visibility determined for a particular runway by a trans-
missometer. A meter provides a continuous indication of the visibility (reported in miles or
fractions of miles) for the runway. RVV is used in lieu of prevailing visibility in determining
minimums for a particular runway.
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e. Runway Visual Range (RVR) — An instrumentally derived value, based on standard calibra-
tions, that represents the horizontal distance a pilot will see down the runway from the
approach end; it is based on the sighting of either high intensity runway lights or on the
visual contrast of other targets whichever yields the greater visual range. RVR, in contrast to
prevailing or runway visibility, is based on what a pilot in a moving aircraft should see looking
down the runway. RVR is horizontal visual range, not slant visual range. It is based on the
measurement of a transmissometer made near the touchdown point of the instrument
runway and is reported in hundreds of feet. RVR is used in lieu of RVV and/or prevailing visi-
bility in determining minimums for a particular runway.

1. Touchdown RVR — The RVR visibility readout values obtained from RVR equipment
serving the runway touchdown zone.

2. Mid-RVR — The RVR readout values obtained from RVR equipment located midfield of
the runway.

3. Rollout RVR — The RVR readout values obtained from RVR equipment located nearest
the rollout end of the runway.

VISUAL APPROACH (ICAO) — An approach by an IFR flight when either part or all of an instru-
ment approach procedure is not completed and the approach is executed in visual reference to
terrain.

VISUAL APPROACH (USA) — An approach conducted on an instrument flight rules (IFR) flight
plan which authorizes the pilot to proceed visually and clear of clouds to the airport. The pilot
must, at all times, have either the airport or the preceding aircraft in sight. This approach must be
authorized and under the control of the appropriate air traffic control facility. Reported weather at
the airport must be ceiling at or above 1000ft and visibility of 3 miles or greater.

VISUAL DESCENT POINT (VDP) — A defined point on the final approach course of a non-preci-
sion straight-in approach procedure from which normal descent from the MDA to the runway
touchdown point may be commenced, provided the approach threshold of that runway, or
approach lights, or other markings identifiable with the approach end of that runway are clearly
visible to the pilot.

VISUAL MANOEUVRING (CIRCLING) AREA — The area in which obstacle clearance should be
taken into consideration for aircraft carrying out a circling approach.

VISUAL METEOROLOGICAL CONDITIONS (VMC) — Meteorological conditions expressed in
terms of visibility, distance from cloud, and ceiling equal to or better than specified minima.

NOTE: The specified minima are contained in ICAO Rules of the Air, Annex 2, Chapter 4.
VOLMET BROADCAST — Routine broadcast of meteorological information for aircraft in flight.

VOLCANIC ASH ADVISORY CENTRE (VAAC) — A meteorological centre designated by
regional air navigation agreement to provide advisory information to meteorological watch offices,
area control centres, flight information centres, world area forecast centres, relevant regional area
forecast centres and international OPMET data banks regarding the lateral and vertical extent and
forecast movement of volcanic ash in the atmosphere following volcanic eruptions.
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VOLMET BROADCAST — Provision of current aerodrome meteorological reports (METAR) and
special meteorological reports (SPECI), aerodrome forecasts (TAF), SIGMET by means of contin-
uous and repetitive voice broadcasts for aircraft in flight.

VOLMET DATA LINK SERVICE (D-VOLMET) — Provision of current METAR, SPECI, TAF,
SIGMET, special air-reports not covered by SIGMET and, where available, AIRMET via data link.

WARNING AREA (USA) — [see SPECIAL USE AIRSPACE (SUA)].

WAYPOINT — A specified geographical location used to define an area navigation route or the
flight path of an aircraft employing area navigation. Waypoints are identified as either:

Fly-by waypoint — A fly-by waypoint requires the use of turn anticipation to avoid overshoot of
the next flight segment; or

Fly-over waypoint — A fly-over waypoint precludes any turn until the waypoint is overflown
and is followed by an intercept maneuver of the next flight segment.

WEATHER SYSTEMS PROCESSOR (WSP) — An add-on weather processor to selected Airport
Surveillance Radar (ASR)-9 facilities that adds Doppler weather radar capability and provides
wind shear and microburst warnings. The system gives controllers timely and accurate warnings
for relaying to pilots via radio communications. The WSP also provides controllers with thunder-
storm cell locations and movement as well as the predicted future position and intensity of wind
shifts that may affect airport operations. The system can also process precipitation data to reduce
false severe weather reports caused by anomalous propagation.

WIDE AREA AUGMENTATION SYSTEM (WAAS) — WAAS is a navigation system developed
for civil aviation that provides extremely accurate horizontal and vertical navigation for all classes
of aircraft in all phases of flight - including enroute navigation, airport departures, and airport arriv-
als. This includes vertically-guided landing approaches in instrument meteorological conditions at
all qualified locations.

WORLD AREA FORECAST CENTRE (WAFC) — A meteorological centre designated to prepare
and issue significant weather forecasts and upper-air forecasts in digital and/or pictorial form on a
global basis direct States by appropriate means as part of the aeronautical fixed service.

WORLD AREA FORECAST SYSTEM (WAFS) — A world-wide system by which world area fore-
cast centres provide aeronautical meteorological en-route forecasts in uniform standardized for-
mats.
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ABBREVIATIONS USED IN AIRWAY MANUAL

DEFINITIONS

A/A Air to Air

AAF Army Air Field

AAIM Aircraft Autonomous Integrity Monitoring
AAIS Automated Aerodrome Information Service
AAL Above Aerodrome Level

AAS Airport Advisory Service

AAU Authorized Approach UNICOM

AB Air Base

ABM Abeam

ABN Aerodrome Beacon

AC Air Carrier

ACA Arctic Control Area

ACA Approach Control Area

ACAS Airborne Collision Avoidance System
ACARS Airborne Communications Addressing and Reporting System
ACC Area Control Center

ACFT Aircraft

ACN Aircraft Classification Number

AD Aerodrome

ADA Advisory Area

ADF Automatic Direction Finding

ADIZ Air Defense Identification Zone

ADNL Additional

ADR Advisory Route

ADS Automatic Dependent Surveillance

ADS-B Automatic Dependent Surveillance-Broadcast
ADV Advisory Area

AEIS Aeronautical Enroute Information Service
AER Approach End of Runway

AERADIO Air Radio
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AERO Aerodrome

AF Aux Air Force Auxiliary Field

AFB Air Force Base

AFIS Aerodrome Flight Information Service
AFIS Automatic Flight Information Services (FAA)
AFLD Airfield

AFN American Forces Network

AFRS Armed Forces Radio Stations

AFRU Aerodrome Frequency Response Unit
AFS Air Force Station

AFSS Automated Flight Service Station

A/G Air-to-Ground

AGL Above Ground Level

AGNIS Azimuth Guidance Nose-in-Stand

AH Alert Height

AHP Army Heliport

AIRAC Aeronautical Information Regulation and Control
AIREP Air-Report

AIS Aeronautical Information Services
ALA Aircraft Landing Area

ALF Auxiliary Landing Field

ALS Approach Light System

ALS Low Intensity Approach Lights

ALT Altitude

ALTN Alternate

AMA Area Minimum Altitude

AMSL Above Mean Sea Level

ANGB Air National Guard Base

AOC Aircraft Operator Certificate

AOCE Airport/Aerodrome of Entry

AOM Airport Operating Minimums
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AOR Area of Responsibility

APAPI Abbreviated Precision Approach Path Indicator
APC Area Positive Control

APCH Approach

APP Approach Control

APT Airport

APV Approach Procedure with Vertical Guidance
AR Authorization Required

ARB Air Reserve Base

ARINC Aeronautical Radio, Inc.

ARO Aerodrome Reporting Officer

ARP Airport Reference Point

ARR Arrival

ARTCC Air Route Traffic Control Center

ASDA Accelerate Stop Distance Available

ASDE-X Airport Surface Detection Equipment - Model X
ASMGCS Advanced Surface Movement Guidance and Control System
ASOS Automated Surface Observing System

ASR Airport Surveillance Radar

ASSC Airport Surface Surveillance Capability

ATA Actual Time of Arrival

ATCAA Air Traffic Control Assigned Airspace

ATCC Air Traffic Control Center

ATCT Air Traffic Control Tower

ATD Actual Time of Departure

ATF Aerodrome Traffic Frequency

ATFM Air Traffic Flow Management

ATIS Automatic Terminal Information Service

ATND SKD Attended Scheduled Hours

ATS Air Traffic Service

ATZ Aerodrome Traffic Zone
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AU Approach UNICOM

AUP Airspace Utilization Plane

AUTH Authorized

AUW All-Up Weight

AUX Auxiliary

AVBL Available

AWIB Aerodrome Weather Information Broadcast
AWIS Aerodrome Weather Information Service
AWOS Automated Weather Observing System
AWSS Aviation Weather Sensor System

AWY Airway

AZM Azimuth

Baro VNAV Barometric Vertical Navigation

BC Back Course

BCM Back Course Marker

BCN Beacon

BCOB Broken Clouds or Better

BCST Broadcast

BDRY Boundary

BLDG Building

BM Back Marker

BRG Bearing

B-RNAV Basic RNAV

BS Broadcast Station (Commercial)

C ATC IFR Flight Plan Clearance Delivery Frequency
C Converted Met Visibility

CADIZ Canadian Air Defense Identification Zone
CAE Control Area Extension

CA/GRS Certified Air/Ground Radio Service
CANPA Constant Angle Non-Precision Approach

CARS Community Aerodrome Radio Station


my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight


—YJEPPESEN DEFINITIONS AND ABBREVIATIONS

107

ABBREVIATIONS USED IN AIRWAY MANUAL

CAT Category

CBA Cross Border Area

CCN Chart Change Notices

CDFA Continuous Descent Final Approach

CDI Course Deviation Indicator

CDR Conditional Route

CDT Central Daylight Time

CEIL Ceiling

CERAP Combined Center/Radar Approach Control
CFIT Controlled Flight Into Terrain

CGAS Coast Guard Air Station

CGL Circling Guidance Lights

CH Channel

CH Critical Height

CHGD Changed

CL Centerline Lights

CMNPS Canadian Minimum Navigation Performance Specification
Cmv Converted Met Visibility

CNF Computer Navigation Fix

CO County

COMLO Compass Locator

COMMS Communications

CONT Continuous

CONTD Continued

COORDS Coordinates

COP Change Over Point

CORR Corridor

CP Command Post

CPDLC Controller Pilot Data Link Communications
Cpt Clearance (Pre-Taxi Procedure)

CRC Cyclical Redundancy Check
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CRP
CRS
CST
CTA
CTAF
CTL
cToT
CTR
CVFP
CVFR
D

DA

DA (H)
D-ATIS
DCL
DCT
DECMSND
DEG
DEP
DER
DEWIZ
DF
DISPL THRESH
DIST
DME
DOD
DOM
DP
DRCO
E

EAT

ABBREVIATIONS USED IN AIRWAY MANUAL

Compulsory Reporting Point

Course

Central Standard Time

Control Area

Common Traffic Advisory Frequency
Control

Calculated Take-off Time

Control Zone

Charted Visual Flight Procedure
Controlled VFR

Day

Decision Altitude

Decision Altitude (Height)

Digital ATIS

Data Link Departure Clearance Service
Direct

Decommissioned

Degree

Departure Control/Departure Procedures
Departure End of Runway

Distance Early Warning Identification Zone
Direction Finder

Displaced Threshold

Distance

Distance-Measuring Equipment
Department of Defense

Domestic

Obstacle Departure Procedure

Dial-up Remote Communications Outlet
East or Eastern

Expected Approach Time
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ABBREVIATIONS USED IN AIRWAY MANUAL

ECOMS Jeppesen Explanation of Common Minimum Specifications
EDT Eastern Daylight Time

EET Estimated Elapsed Time

EFAS Enroute Flight Advisory Service

EFF Effective

EFVS Enhanced Flight Vision System

EGNOS European Geostationary Navigation Overlay Services
EH Eastern Hemisphere

ELEV Elevation

EMAS Engineered Materials Arresting System

EMERG Emergency

ENG Engine

EOBT Estimated Off Block Time

EST Eastern Standard Time

EST Estimated

ETA Estimated Time of Arrival

ETD Estimated Time of Departure

ETE Estimated Time Enroute

ETOPS Extended Range Operation with two-engine airplanes
EVS Enhanced Vision System

FAA Federal Aviation Administration

FACF Final Approach Course Fix

FAF Final Approach Fix

FAIL Failure

FANS Future Air Navigation System

FAP Final Approach Point

FAR Federal Aviation Regulation

FAS DB Final Approach Segment Datablock

FAT Final Approach Track

FATO Final Approach and Take-off Area

FBL Light (to qualify icing, turbulence, etc.)


my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight


—YJEPPESEN DEFINITIONS AND ABBREVIATIONS

ABBREVIATIONS USED IN AIRWAY MANUAL

FBO Fixed Based Operator

FCP Final Control Point

FIA Flight Information Area

FIC Flight Information Center

FIR Flight Information Region

FIS Flight Information Service

FL Flight Level (Altitude)

FLARES Flare Pots or Goosenecks

FLD Field

FLG Flashing

FLT Flight

FM Fan Marker

FMC Flight Management Computer

FMS Flight Management System

FOD Foreign Object Damage

FOM Flight Operation Manual

FPM Feet Per Minute

FPR Flight Planning Requirements

FRA Free Route Airspace

FREQ Frequency

FSS Flight Service Station

FT Feet

FTS Flexible Track System

G Guards only (radio frequencies)

GA General Aviation

GBAS Ground-Based Augmentation System
GCA Ground Controlled Approach (radar)
GCO Ground Communication Outlet
GEN General

GLONASS Global Orbiting Navigation Satellite System

GLS Ground Based Augmentation System [GBAS] Landing System
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GMT Greenwich Mean Time

GND Ground Control

GND Surface of the Earth (either land or water)
GNSS Global Navigation Satellite System

GP Glidepath

GPA Glidepath Angle

GPS Global Positioning System

GPWS Ground Proximity Warning System

GS Glide Slope

G/S Ground Speed

GWT Gross Weight

H Non-Directional Radio Beacon or High Altitude
H24 24 Hour Service

HAA Height Above Airport

HALS High Approach Landing System

HAS Height Above Site

HAT Height Above Touchdown

HC Critical Height

HDG Heading

HF High Frequency (3-30 MHz)

HGS Head-up Guidance System

HI High (altitude)

HI High Intensity (lights)

HIALS High Intensity Approach Light System
HIRL High Intensity Runway Edge Lights

HIRO High Intensity Runway Operations
HIWAS Hazardous Inflight Weather Advisory Service
HJ Sunrise to Sunset

HN Sunset to Sunrise

HO By Operational Requirements

hPa Hectopascal (one hectopascal = one millibar)
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HR Hours (period of time)

HS During Hours of Scheduled Operations
HST High Speed Taxiway Turn-off

HSTIL High Speed Taxiway Turn-off Indicator Lights
HUD Head-Up Display

HUDLS Head-Up Display Landing System

HX No Specific Working Hours

Hz Hertz (cycles per second)

| Island

IAC Instrument Approach Chart

IAF Initial Approach Fix

IAML Integrity Monitor Alarm

IAP Instrument Approach Procedure

IAS Indicated Airspeed

IATA International Air Transport Association
IAWP Initial Approach Waypoint

IBN Identification Beacon

ICAO International Civil Aviation Organization
IDENT Identification

IF Intermediate Fix

IFBP Inflight Broadcast Procedure

IFR Instrument Flight Rules

IGS Instrument Guidance System

ILS Instrument Landing System

M Inner Marker

IMAL Integrity Monitor Alarm

IMC Instrument Meteorological Conditions
IMTA Intensive Military Training Area
INDEFLY Indefinitely

IN or INS Inches

INFO Information
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INOP Inoperative

INS Inertial Navigation System

INT Intersection

INTL International

IORRA Indian Ocean Random RNAV Area

IR Instrument Restricted Controlled Airspace

IS Islands

ITWS Integrated Terminal Weather System

Y Instrument/Visual Controlled Airspace

JAA Joint Aviation Authorities

JAR-OPS Joint Aviation Requirements—Operations

KGS Kilograms

kHz Kilohertz

KIAS Knots Indicated Airspeed

KM Kilometers

Kmh Kilometer(s) per Hour

KT Knots

KTAS Knots True Airspeed

L Locator (Compass)

LAA Local Airport Advisory

LAAS Local Area Augmentation System

LACFT Large Aircraft

LAHSO Land and Hold Short Operations

LAT Latitude

LBCM Locator Back Course Marker

LBM Locator Back Marker

LBS Pounds (Weight)

LCG Load Classification Group

LCN Load Classification Number

Letr Locator (Compass)

LDA Landing Distance Available


my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight


—w_JEPPESEN DEFINITIONS AND ABBREVIATIONS 114
ABBREVIATIONS USED IN AIRWAY MANUAL

LDA Localizer-type Directional Aid

LDI Landing Direction Indicator

LDIN Lead-in Light System

LGTH Length

LIM Locator Inner Marker

LIRL Low Intensity Runway Lights

LLWAS Low Level Wind Shear Alert System

LMM Locator Middle Marker

LNAV Lateral Navigation

LNDG Landing

LO Locator at Outer Marker Site

LOC Localizer

LOM Locator Outer Marker

LONG Longitude

LP Localizer Performance

LPV Localizer Performance with Vertical Guidance

LSALT Lowest Safe Altitude

LT Local Time

LTP Landing Threshold Point

LTS Lights

LTS Lower Than Standard

LVP Low Visibility Procedures

LWIS Limited Weather Information System

M Meters

MAA Maximum Authorized Altitude

MACG Missed Approach Climb Gradient

MAG Magnetic

MAHF Missed Approach Holding Fix

MALS Medium Intensity Approach Light System

MALSF Medium Intensity Approach Light System with Sequenced Flash-

ing Lights
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ABBREVIATIONS USED IN AIRWAY MANUAL

MALSR Medium Intensity Approach Light System with Runway Alignment

Indicator Lights

MAP Missed Approach Point

MAX Maximum

MB Millibars

MCA Minimum Crossing Altitude

MCAF Marine Corps Air Facility

MCAS Marine Corps Air Station

MCTA Military Controlled Airspace

MDA Minimum Descent Altitude

MDA(H) Minimum Descent Altitude (Height)

MDT Mountain Daylight Time

MEA Minimum Enroute Altitude

MEHT Minimum Eye Height Over Threshold

MEML Memorial

MET Meteorological

MF Mandatory Frequency

MFA Minimum Flight Altitude

MHA Minimum Holding Altitude

MHz Megahertz

Mi Medium Intensity (lights)

MIALS Medium Intensity Approach Light System

MIL Military

MIM Minimum

MIN Minute

MIPS Military Instrument Procedure Standardization

MIRL Medium Intensity Runway Edge Lights

MKR Marker Radio Beacon

MLS Microwave Landing System

MM Millimeter

MM Middle Marker
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ABBREVIATIONS USED IN AIRWAY MANUAL

MNM Minimum

MNPS Minimum Navigation Performance Specifications
MOA Military Operation Area

MOC Minimum Obstacle/Obstruction Clearance
MOCA Minimum Obstruction Clearance Altitude
MORA Minimum Off-Route Altitude (Grid or Route)
MRA Minimum Reception Altitude

MROT Minimum Runway Occupancy Time

MSA Minimum Safe/Sector Altitude

MSL Mean Sea Level

MST Mountain Standard Time

MTA Military Training Area

MTAF Mandatory Traffic Advisory Frequency
MTCA Minimum Terrain Clearance Altitude
MTMA Military Terminal Control Area

MTOM Maximum Take-off Mass

MTOW Maximum Take-off Weight

MUN Municipal

MVA Minimum Vectoring Altitude

N Night, North or Northern

NA Not Authorized

NAAS Naval Auxiliary Air Station

NADC Naval Air Development Center

NAEC Naval Air Engineering Center

NAF Naval Air Facility

NALF Naval Auxiliary Landing Field

NAP Noise Abatement Procedure

NAR North American Routes

NAS Naval Air Station

NAT North Atlantic Traffic

NAT/OTS North Atlantic Traffic/Organized Track System
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ABBREVIATIONS USED IN AIRWAY MANUAL

NATIONAL XXX National Specific Criteria

NATL National

NAVAID Navigational Aid

NCA Northern Control Area

NCN NavData Change Notices

NCRP Non-Compulsory Reporting Point
NDB Non-Directional Beacon/Radio Beacon
NE Northeast

NM Nautical Mile(s)

No Number

NoPT No Procedure Turn

NOTAM Notices to Airmen

NOTSP Not Specified

NPA Non-Precision Approach

NwW Northwest

NWC Naval Weapons Center

OAC Oceanic Area Control

OAS Obstacle Assessment Surface

OCA Oceanic Control Area

OCA (H) Obstacle Clearance Altitude (Height)
OCL Obstacle Clearance Limit

OCNL Occasional

OCTA Oceanic Control Area

ODALS Omni-Directional Approach Light System
ODP Obstacle Departure Procedure

OFz Obstacle Free Zone

oM Outer Marker

OPS Operations or Operates

O/R On Request

orT Other Times

OTR Oceanic Transition Route
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ABBREVIATIONS USED IN AIRWAY MANUAL

OTS Other Than Standard

oTS Out-of-Service

PA Precision Approach

PAL Pilot Activated Lighting
PANS-OPS Procedures for Air Navigation Services - Aircraft Operations
PAPI Precision Approach Path Indicator
PAR Precision Approach Radar

PARK Parking

PBN Performance Based Navigation
PCL Pilot Controlled Lighting

PCN Pavement Classification Number
PCz Positive Control Zone

PDC Pre-Departure Clearance

PDG Procedure Design Gradient

PDT Pacific Daylight Time

PERF Performance

PERM Permanent

PinS Point In Space

PISTON Piston Aircraft

PJE Parachute Jumping Exercise
PLASI Pulsating Visual Approach Slope Indicator
PNR Prior Notice Required

POFz Precision Obstacle Free Zone
PPO Prior Permission Only

PPR Prior Permission Required

PRA Precision Radar Approach

PRM Precision Radar Monitor

P-RNAV Precision RNAV

PROC Procedure

PROP Propeller Aircraft

PSP Pierced Steel Planking
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ABBREVIATIONS USED IN AIRWAY MANUAL

PST Pacific Standard Time

PTO Part Time Operation

PVT Private Operator

QDM Magnetic bearing to facility

QDR Magnetic bearing from facility

QFE Height above airport elevation (or runway threshold elevation)
based on local station pressure

QNE Altimeter setting 29.92" Hg or 1013.2 Mb.

QNH Altitude above sea level based on local station pressure

R R-063 or 063R
Magnetic Course (radial) measured as 063 from a VOR station.
Flight can be inbound or outbound on this line.

R Runway Visual Range

RA Radio Altimeter

RAI Runway Alignment Indicator

RAIL Runway Alignment Indicator Lights

RAIM Receiver Autonomous Integrity Monitoring

RAPCON Radar Approach Control

RASS Remote Altimeter Source

RCAG Remote Communications Air Ground

RCC Rescue Coordination Center

RCL Runway Centerline

RCLM Runway Center Line Markings

RCO Remote Communications Outlet

REF Reference

REIL Runway End Identifier Lights

REP Reporting Point

RESA Runway End Safety Area

REV Reverse

REP Ramp Entrance Point

RF Radius to Fix

RFL Requested Flight Level


my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight


—w_EPPESEN DEFINITIONS AND ABBREVIATIONS 120
ABBREVIATIONS USED IN AIRWAY MANUAL

RL Runway (edge) Lights

RLLS Runway Lead-in Light System

RMZ Radio Mandatory Zone

RNAV Area Navigation

RNP Required Navigation Performance

RNP AR Required Navigation Performance Authorization Required

RNPC Required Navigation Performance Capability

ROC Rate of Climb

RON Remain Overnight

RPT Regular Public Transport

RSA Runway Safety Area

RTE Route

RTF Radiotelephony

RTS Return to Service

RVR Runway Visual Range

RVSM Reduced Vertical Separation Minimum

RVV Runway Visibility Values

RW Runway

RWSL Runway Status Lights

RWY Runway

S South or Southern

SAAAR Special Aircraft and Aircrew Authorization Required

SALS Short Approach Light System

SALSF Short Approach Light System with Sequenced Flashing Lights

SAP Stabilized Approach

SAR Search and Rescue

SATCOM Satellite voice air-ground calling

SAWRS Supplementary Aviation Weather Reporting Station

SBAS Satellite-Based Augmentation System

SCA Southern Control Area

SCOB Scattered Clouds or Better


my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight

my love
Highlight


—w_EPPESEN DEFINITIONS AND ABBREVIATIONS 121
ABBREVIATIONS USED IN AIRWAY MANUAL

SDF Simplified Directional Facility

SDF Step-Down Fix

SE Southeast

SEC Seconds

SELCAL Selective Call System

SFC Surface of the earth (either land or water)

SFL Sequenced Flashing Lights

SFL-V Sequenced Flashing Lights - Variable Light Intensity

SID Standard Instrument Departure

SIWL Single Isolated Wheel Load

SKD Scheduled

SLD Sealed Runway

SLP Speed Limiting Point

SM Statute Miles

SMA Segment Minimum Altitude

SMGCS Surface Movement Guidance and Control System

SMSA Segment Minimum Safe Altitude

SOC Start of Climb

SODALS Simplified Omnidirectional Approach Lighting System

SPAR French Light Precision Approach Radar

SRA Special Rules Area

SRA Surveillance Radar Approach

SRE Surveillance Radar Element

SR-SS Sunrise-Sunset

SSALF Simplified Short Approach Light System with Sequenced Flashing
Lights

SSALR Simplified Short Approach Light System with Runway Alignment
Indicator Lights

SSALS Simplified Short Approach Light System

SSB Single Sideband

SSR Secondary Surveillance Radar (in U.S.A. ATCRBS)

STAP Parameter Automatic Transmission System
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ABBREVIATIONS USED IN AIRWAY MANUAL

STAR Standard Terminal Arrival Route (USA)
Standard Instrument Arrival (ICAQ)
STD Indication of an altimeter set to 29.92" Hg or 1013.2 hPa (Mb)
without temperature correction
Std Standard
ST-IN Straight-in
STOL Short Take-off and Landing
SUPP Supplemental/Supplementary
SW Single Wheel Landing Gear
SW Southwest
SYS System
°T True (degrees)
T Terrain clearance altitude (MOCA)
T Transmits only (radio frequencies)
T-VASI Tee Visual Approach Slope Indicator
TA Transition Altitude
TAA Terminal Arrival Area (FAA)
TAA Terminal Arrival Altitude (ICAO)
TACAN Tactical Air Navigation (bearing and distance station)
TAR Terminal Area Surveillance Radar
TAS True Air Speed
TCA Terminal Control Area
TCAS Traffic Alert and Collision Avoidance System
TCH Threshold Crossing Height
TCTA Transcontinental Control Area
TDWR Terminal Doppler Weather Radar
TDZ Touchdown Zone
TDZE Touchdown Zone Elevation
TEMP Temporary
TERPS United States Standard for Terminal Instrument Procedure

THR Threshold
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ABBREVIATIONS USED IN AIRWAY MANUAL

TIBA Traffic Information Broadcast by Aircraft
TIZ Traffic Information Zone

TL Transition Level

TMA Terminal Control Area

TML Terminal

TMN Terminates

T™Z Transponder Mandatory Zone

TNA Transition Area

TODA Take-off Distance Available

TORA Take-off Run Available

TP Turning Point

TRA Temporary Reserved Airspace
TRACON Terminal Radar Approach Control
TRANS Transition(s)

TRANS ALT Transition Altitude

TRANS LEVEL Transition Level

TRCV Tri-Color Visual Approach Slope Indicator
TSA Temporary Segregated Area

TVOR Terminal VOR

TWEB Transcribed Weather Broadcast

TWIP Terminal Weather Information for Pilots
TWR Tower (Aerodrome Control)

TWY Taxiway

U Unknown/Unrestricted/Unspecified

U UNICOM

UAS Unmanned Aerial System

UAV Unmanned Aerial Vehicle

UFN Until Further Notice

UHF Ultra High Frequency (300-3000 MHz)
UIR Upper Flight Information Region

UNCT’L Uncontrolled
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ABBREVIATIONS USED IN AIRWAY MANUAL

UNICOM Aeronautical Advisory Service

UNICOM (A) Automated UNICOM

UNL Unlimited

UPR User Preferred Route

uU/S Unserviceable

USAF US Air Force

USB Upper Sideband

USN US Navy

UTA Upper Control Area

UTC Coordinated Universal Time

\Y Visibility

VAL Vertical Alert Limit

VAR Magnetic Variation

VASI Visual Approach Slope Indicator

VDA Vertical Descent Angle

VDP Visual Descent Point

VE Visual Exempted

VFR Visual Flight Rules

VGSI Visual Glide Slope Indicator

VHA Volcanic Hazard Area

VHF Very High Frequency (30-300 MHz)

VIS Visibility

VMC Visual Meteorological Conditions

VNAP Vertical Noise Abatement Procedures

VNAV Vertical Navigation

VOLMET Meteorological Information for Aircraft in Flight

VOR VHF Omnidirectional Range

VORTAC VOR and TACAN co-located

VOT Radiated Test Signal VOR

VPA Vertical Path Angle

VPT Visual Maneuvering with Prescribed Tracks
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ABBREVIATIONS USED IN AIRWAY MANUAL

VSS Visual Segment Surface

'A% Vertical Visibility

VIV Vertical Velocity or speed

w West or Western

WAAS Wide Area Augmentation System
WATIR Weather and Terminal Information Reciter
WH Western Hemisphere

W/O Without

WP Area Navigation (RNAV) Waypoint
WSP Weather Systems Processor

WX Weather

X Communication Frequency On Request

Z Zulu Time/Coordinated Universal Time (UTC)
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SYMBOLS
CHARTING SYMBOLS LEGEND

SYMBOLS

The symbol legend is broken up into
the following general categories:

Navaids
| Airspace & Boundaries

Symbol Category : MISCELLANEQUS=<—| Airport
INDEX NUMBER OVAL Routes & Airways

Standard Airway Manual Charts Airspace Fixes
Lighting Box & Missed Approach

\ Miscellaneous

Symbol usage

For Special Coverage Charts

I
| Additional comments

Indicates the types of chart usage.

The tollowing chart abbreviations are used:
Approach Chart - Planview
Approach Chart - Profile View
Airport Chart - Planview
SID, STAR, Arrival & Departure Charts
Enroute Area Charts
Enroute Low Altitude Charts

Enroute High Altitude Charts

Enroute High/Low Altitude Charts
Symbol Category: NAVAIDS

APCH-PL VOR APCH-PL VORDME/VORTAC
SID/STAR JERMYN

NEUHART
ARARITS0 KN

wl17.9 KYL

----------------------------
o HIGGINS

G‘) 115.4 DUG

Symbol used in missed approach and Not-to-scale insefs.

ENRT-A VORDME

Symbol used in missed approach and Not-to-scale insets.

ENRT-A | 1' """""""" ENRT-L 1
i ENRT-H/L
E:‘::THEL ANDREW =~ ALBRECHT
4 w112.3 RDL I 4(&4)1_14_&.]_5. PRTI
@ ,._@a o
25— o =9
. HEBRON L o WAGNER
18, w114.5 HJH w]111.8 RCH
N4O 09.1 W97 35.2 N39 34.2 W104 51.0
NORFOLK 5 WILLIAMS
116.9 ORF ﬁ:]J_S-.é,.\‘!L_M
N25 00.2 W104 35.3 505 22.6 W100 22.8 &
Compulsory Compulsory
ENRT-A | TTTTTe T RTA] T TTTTTmmmmmmmmmommmmmmssd
ENRT-L RAYONG ENRT-L ——KINSTON
ENRT-H [(H_,l_]Q_ 5 RYN o ENRT-H [m_,]pg..s__l_so @
ENRT-H/L NI12 468 EI01 407 Compulsory ENRT-H/L W35 22.3 WO77 35.5 Compulsory
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Symbol Category: NAVAIDS

SYMBOLS
CHARTING SYMBOLS LEGEND

ENRT-A
ENRT-L
ENRT-H/L

APCH-PL LOC
SID/STAR (Back Course)

LOC (BACK CRS)
250° 109.7 IVLP
FRONT CRS 070°)

MlNERVA °
mm 9 VAZ s=7
N50 U'Z(] EUUB 34 2
ENRT-A | TTTTTTTTTTT
Compulscry ENRT-L

-------------------------- m LOC-DME
ENRT-A ENRT-H/L 111.75 ISNA
ENRT-L REDFEATHER I
ENRT-H w114.2 CRL '
ENRT-H/L D 511 Wios 38,0 Compulsory APCH-PL | Offset Localizer
ENRT A DME
o Z o —={OFFSET 10C
ENRT-H ﬁ
ENRT-H/L

Markers

APCH-PL
SID/STAR

APCH-PL
SID/STAR

ENRT-A R N
ENRT-L Al fgfifamﬁ? N \\\\ \\i
X N

- JU - MM <> OM

When co-located, the marker symbol is cleared from the
associated waypoint or navai

| EEEC o

AN
ENRT-H (116.0) CARLINGTON N X )
ok . %\ > &
>
APCH-PL | NDB/LOCATOR 3 b Y
SID/STAR AARON
4|‘2_60_QJ_ |[2°cPR] VOR/VORDME/VORTAC/NDB
VOR NDB

APCH-PL

SID/STAR

ENRT-A

ENRT-L

ENRT-H/L

ENRT-A

ENRT-L

KASTEN i T
ENRT-H | 364 JHN | APCH-PR ILS Glide Slope
ENRT-H/L THOMPSON
Compulsory _2 5_4_ Mﬁi

APCH-PL ILS, LOC, LDA, SDF,

SID/STAR MLS, or KRM

ENRT-A (Front Course) APCH-PR GLS Glide Slope

ENRT-L

S e eI

us

\/

| SID/STAR _ ENRT-A/L !
Loc

APT-PL

NAVAIDS

I
1
1
UL LMP )
|

VOR NDB
© ©
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Symbol Category: AIRSPACE &

BOUNDARIES

ENRT-A

ENRT-L

ENRT-H

ENRT-H/L

Special Use Airspace

Advisory Area (Canada), Alert Area,

Caution Area, JDA Areas (Japan),

Military Operations Area, Temporary Reserved
Airspace, Training Area, Warning Area

AR RRERR RN

APCH-PL

APT-PL

SID/STAR

ENRT-H [Control Area, Military Terminal
Control Area, Terminal Control Area

ENRT-A Air Traffic Services

ENRT-L | Class D (FAA), Class E (FAA), Contral Zone,

ENRT-H/L Military Control Zone, Tower Control Area

ATRRAR OV

_ TN

ENRT-A

ENRT-L

ENRT-H

ENRT-H/L

Special Use Airspace

Areas of Intense Air Activity, Danger Area,

ENRT-A Air Traffic Services

Flight Restricted Zones(FAA), Fuel Dumping

ENRT-L |Air Traftic Zone, Helicopter Protected Zone,

Areas, High Intensity Radio Transmission Areas|
Prohibited Area, Restricted Area

ENRT-R/L|Helicopter Traffic Zone, Military Air Traffic

S H ARG

Zone, Positive Control Area, Special Rules
Area/Zone, Traffic Information Area/Zone

ENRT-H/L

APCH-PL
APT-PL
SID/STAR ENRT-A Oceanic Control Area,
ENRT-A | Special Flight Rules Area (FAA) ENRT-L FAA Control Areas
ENRT-L ENRT-H
ENRT-H
e Air Def Identification Z
ENRT-A Class A Airspace Ir Dertense entification Lone
ENRT-L | Control Area Extensions(Canada),Control Areas))
ENRT-H Military Terminal Control Areas, Transition ENRT-H T
Areas(Canada), Terminal Control Areas, Upper || ENRT-H/L
ENRT-H/L| Control Areas
Flight Information Region /
Upper Flight Information Region
ENRT-A Class B Airspace
ENRT-L | Class B (FAA),Control Area Extensions(Canada), SID/STAR
ENRT-H/L Control Areas, Military Terminal Control Areas,
Transition Areas (Canada), Terminal Control
Areas, Upper Control Areas
Air Route Traffic Control Center, Area
Control Center, Area of Responsibility|
e 1 - Delegated Airspace, Upper Area
= Class C Airspace ENRT-H/L|Control Center
ENRT-L | Class C (FAA),Control Area Extensions(Canada),
ENRT-H/L Control Areas, Military Terminal Control Areas,
Transition Areas (Canada), Terminal Control
Areas, Upper Control Areas
ENRT-A | CNS/ATM Equipment Boundary
ENRT-A Class D Airspace ENRT-L (MNPS, RNP, RVSM)
ENRT-L | Control Area Extensions(Canada),Control Areas || ENRT-H
i Military Terminal Control Areas, Transition TR
ENRTH/E Areas(Canada), Terminal Control Areas, Upper ENRT-H/L|
Control Areas
= ENRT-A
ENRT-A Class G Airspace v Random RNAV Area
ENRT-L
ENRT-H ENRT-H
ENRT-H/L
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CHARTING SYMBOLS LEGEND

Symbol Category: AIRSPACE &

BOUNDARIES
ENRT-A | Enroute Communications Sector || ENRT-A Special VFR
ENRT-L Low or High Altitude Sectors ENRT-L Not Authorized
ENRT-H e o s o . ENRT-H/L
ENRT-H/L| ...
ENRT-H [High Altitude Sectors (if vertically sectorized)
> 0 o s e 0n o ENRT-A Speed Restriction Boundary
____________________________ ENRT-L
APT-PL ENRT-H
T Gl T9 Al O 0B T | & &5 N 5 B |
ENRT-H/L
SID/STAR Lost Comms ENRT-A Time Zone
ENRT-L i
LOST COMMS 97 LDST COMMS 9% LDST COMMS 9 ENR!"H r‘ ‘\)‘/\
ENRT-H/L r
ENRT-A Frequency Boundary - r
ENRT-L Class E FIA (Australia)
ENRT-H/L ENRT-H State/Province Boundary
ENRT-A Frequency Boundary - ENRT-A Commeon Traffic Advisory
ENRT-L Class G FIA (Australia) ENRT-L | Frequency Boundary (Australia)
ENRT-H/L ENRT-H
ENRT-H/L
ENRT-A - . -
e Frequency Boundary - HF ENRT-A Advisory Radio Area,
ENRT'H ENRT-L Radar Area/Zone
o ENRT-H
ENRT-H/L ENRT-H/L
ENRT-A Free Route Airspace
ENRT-H
ENRT-H/L
Symbol Category: AIRPORT
- APT-PL Y
ENRT-A International Boundary Eata R f Nurnbc.ar
Runway number is magnetic unless
ENRT-L followed by T for true in far north
ENRT-H T
ENRT-H/L a (27)
APCH-PL APT-PL | Runway numbsr and (when known) magnetic |
APT-PL direction, unless followed by T for true
SID/STAR i . i - in far north
| ?27
Jo.
ENRT-A Mandatory Broadcast Zone ¢
ENRT-L
ENRT-H/L
APT-PL Seaplane Operating Area
ENRT-A QNE/QNH Boundary ELEN e P 9
ENRT-L romomea=oromasa=o
ENRT-H & I by ]
ENRT-H/L .o.“'
SID/STAR
ENRT-A RVSM Transition Boundary ARLEL Paved Runway
ENRT-L
ENRT-H [esnasng]
ENRT-H/L
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Symbol Category: AIRPORT

APT-PL Unpaved Runwa APT-PL | Standard ALSF-I
: Il\|I||\IlIIlHIHIIi\IIHIIEI‘
I
APT-PL Displaced Threshold
ELZH APT-PL Standard ALSF-II
-:_ TERRIRN
||1||\||\||\||\|1||1||u‘
APT-PL Stop Bar or Hold Line fn
z APT-PL MALSR/SSALR
|
..... 1 J‘ a3
APT-PL | Category II/Il Hold Line
4 APT-PL MALS/MALSF
|
cere o
APT-PL Approach lights extending |
to displaced threshold
APT-PL SALS
(]
! ol R
PELEETTLn
APT-PL Arrester Gear I I| M |
Unidirectional
= APT-PL SSALF/SSALS
____________________________ |
APT-PL Bidirectional i I‘ L l-—
+ | APT-PL ODALS
APT-PL Jet Barrier |} v I
S [APre ] HIALS (Calvert)
APT-PL Closed Runway |,|||!||||!.....|..‘..},.,..1m.-_
e |
[aerec] HIALS (Calvert Il)
APT-PL Stopway or Overrun | e
\y|\|i|||\:..\..:\....!.....1....-_
0 || T Rah
\1005' Stopway APT-PL HIALS
APT-PL Area Under Construction freten ‘
FEELEE i
- (NRRRRRARD
Lo
- APT-PL LDIN/RLLS
APT-PL Runway Shoulder '
(when readily noticeable)
o
— °©
co00©
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Symbol Category: AIRPORT

APT-PL RAIL APT-PL Wind Indicator
Cone Lighted Cone

APT-PL Road aPTRL] TTTTTTTTTTT Teo T
14
APT-PL Tetrahedron
APT-PL Trees Lt
" .
;}Q_, IS ENRT-A Airports
- ENRTL |
il or Join
ENRT-H | Use Military Military
APT-PL Bluff ENRT-H/L IFR  VFR IFR  VFR
CI ‘[:) Airport o O
@ @ Heliport ® ®
APTPL Pole Line G Qsewlresne @ @
T APCH-PL Civil or joint
APT-PL use Military Military
SID/STAR * i .
APT-PL Railroad beaccn‘U Cx Altpott OO0

ﬁ} @ Heliport @ @
@ @ Seaplane Base @ @

APT-PL Ditch ® Abandoned or closed Airport
{:} Authorized Landing Area

T | B e T
APCH-PL
ENRT-A Q?\ @
\

;

APT-PL Buildings
=& APT-PL Helicopter Landing Pad
APT-PL Lighted Pole A
¥ APT-PL Magnetic Variation
[ APT-PL | Unidentified Beacon
®
(=]
APT-PL Permanently Closed Taxiway F‘\u =
. S z
APT-PL | Taxiway and Apron | APT-PL | Airport Reference Point (ARP)
ARP Lo
A © —
B
APT-PL LAHSO Distance Points | APr | ifseecltine
<[] U Wy Wy Wy
APT-PL Building Area
APT-PL RVR Measuring Site

Bldg

Vew -
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Symbol Category: ROUTES &

ENRT-H/L

AIRWAYS
APCH-PL Track/Airway SID/STAR Altitude Change “T"
APCH-PR S —————— ENRT-A MEA, MAA, MOCA, or MORA change.
SID/STAR ENRT-L Does not apply to GPS MEA’s or at Navaids
ENRT-A ENRT-H —
ENRT-L ENRT-H/L
ENRT-H > ENRT-A Total Milage
ENRT-H L ENRT-L Total Mileage between Navaids
ENRT-L Overlying High Altitude Airway ENRT-H < :: )
ENRT-H/L
SID/STAR Change Over Point
ENRT-L Diversionary Rovte ENRT-A | Mileages indicate point to change Navaids
| ENRT-L | Diversionary Koute
ENRT-L
ENRT-H z
a 65
ENRT-H/L
APCH-PR Mo hracision when charted ENRT-A Even and Odd Indicators
ENRT-L Even and Odd altitudes are used
_______ BT in direction indicate
ENRT-H/L <E E>
ENRT-A | Arrival/Departure Route o) e,
{E&QC E&O>
—_—— EsO
ENRT-A Prior Permission Required
SID/STAR Transition Track L P or it in direstion of arrow. -
ENRT-H/L <{PPR
———————— -
ENRT-A Flight Planned Route
ENRT-L
APT-PL High Level Approach Track ENRT-H FPR»
ENRT-H/L
YT
ENRT-A Airway By-Pass
ENRT-L
APCH-PL Visual Track ENRT-H
APCH-PR —
ENRT-H/L
e
APCH-PL Airway Designator
APCH-PR VNAV/VDA SID/STAR Negative
Vertical descent angle and/or path ENRT-A
. sssssssssss ENRT-L vV 102
............................ ENRT-H
¥ Vertical d t angle and/ th
APCH-PR B e enn st aiRe L0 AR RS
APCH-PL Positive
SID/STAR Radar Vectors
T, ENRT-A Route Suffix
ENRT-L Suffixes are added to indicate more
ENRT-H rEesihrl'f.?Hie sh-gmentalunq airway.
APTPL Missed Approach Course ach suftix has a unique meaning.
ENRT-H/L
J225[Q
[ —————
- - - ENRT-A One Way Airway
ENRT-A Navigational Signal Gap ENRT-L
ENRT-L ENRT-H m
ENRT-H mm ENRT-H/L
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Symbol Category: ROUTES &

AIRWAYS

APCH-PL Holding Patterns SID/STAR| DME and DME Radial Formation
APCH-PR ENRT-A
APT-PL ENRT-L —
SID/STAR CD ENRT-H =
ENRT-A ENRT-H/L

ENRT-L ( )

T | APCH-PR | Non Precision Final Approach Fix
ENRT-H/L
SID/STAR Intercept Route &

ENRT-A

—

ENRT-L BATT INTERCEPTS APCH-PR Non Precision
ENRT-H/L Missed Approach Fix
Symbol Category: AIRSPACE FIXES
APCH-PL Non-Compulsory ™
SID/STAR
ENRT-A Symbol Category: LIGHTING BOX &

ENRT-L A A MISSED APPROACH

ENRT-H APCH-PR Standard ALSF-1
ENRT-H/L| . ALSF-1
ENRT-H/L

PPN i

APCH-PL Compulsery -

SID/STAR  Apch-PR Standard ALSF-Il

ENRT-A ALSE-11

ENRT-L A A A

ENRT-H E
ENRT-H/L| :

ENRT-H/L PO APCH-PR MALSR
MALSR

APCH-PL RNAV :
SID/STAR Non-Compulsory B

ENRT-A :

ENRT-L <> APCH-PR SSALR
ENRT-H
ENRT-H/L sk
APCH-PL RNAV =
SID/STAR Compulsory H
ENRT-A

ENRT-L + + APCH-PR MALS
ENRT-H
ENRT-H/L Hats
APCH-PL Mileage Break/CNF =
SID/STAR Non-Compulsory Fix _

ENRT-A  APCH-PR | MALSF

ENRT-L X MALSF
ENRT-H =
ENRT-H/L =
APCH-PL Fly Over Fix

Ty Yver Fix
SID/STAR Indicated by circle around fix m

ENRT-A Meteorological Report Point APCH-PR
ENRT-L
ENRT-H @

ENRT-H/L




—w_JEPPESEN

CHART LEGEND

135

SYMBOLS
CHARTING SYMBOLS LEGEND

Symbol Category: LIGHTING BOX &

MISSED APPROACH

APCH-PR SSALS APCH-PR Direct
S3ALS
- Symbol Category: TERRAIN
APCH-PR HIALS (Calvert) Y g7y
APCH-PL Natural Terrain High Point
APT-PL
SID/STAR ,
1 ENRT-A 5280
APCH-PR HIALS (Calvert II)
APCH-PL Man-made High Point
APT-PL
SID/STAR
ASQEO' .5280" _5280' 5280’ éslﬂﬂ'
APCH-PR i & & '
Tower Stack Tank Building Church
APCHPL | Jnidentified Man-made Structure
E APT-PL
"APCH-PR ODALS SID/ STAR 5280° .+, 5280
ODALS A A
- Un-Lighted Lighted
. APCH-PL 'S
APCH-PR LDIN/RLLS Highest Arrow
LDIN RLLS
- L}
o) o 5280°
o] (o]
[e] o
APCH-PL Hazard Beacon
APCH-PR RAIL APT-PL -
RAIL SID/STAR ,
- 4 5280
APCH-PL i i
Fre Il T Generalized Terrain Contours
* SID/STAR
ENRT-A
APCH-PR | Left Turn (less than 45°)
3 :
[APCH-PR| | ot Turn (greater than 45°) Ll
ENRT-L
ENRT-H
m ENRT-H/L
[ APCH-PR Right Turn (less than 45°)
GT APCH-PL Water
APT-PL
| APCH-PR | Right Turn (greater than 45°) ENRT-A
ENRT-L
|’R’T ENRT-H
ENRT-H/L
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Symbol Category: MISCELLANEOUS

APCH Index Number Oval ENRT-L Inset Boundary
APT Standard Airway Manual Charts ENRT-H
SID/STAR ENRT-H/L
ENRT-A
For Special Coverage Charts
@ 10-2A ENRT-A Remote Communications
ENRT-L Outlet (RCO)
APCH-PL | Holding Pattern Length ENRT-H o
SID/STAR ENRT-H/L
2.6-LEESBURG
od o
sI/sTAR|  Arrival/Departure Airport ENRT-A Grid
ENRT-L
ENRT-H
= ENRT-H/L
I
o
=
S
APCH-PL City Pattern =
ENRT-A Isogonic Line
ENRT-L
APCH-PL Airline Chart Icon ENRT-H 19°E
ENRT-H/L
END OF SYMBOLS LEGEND
APT-PL North Arrow
ENRT-A
ENRT-L
ENRT-H
ENRT-H/L
N
~mge )
APT-PL Bar Scale
Fest 0 1000 2000 3000 4000 5000
Meters 5 1000 1500
ENRT-L Enroute Chart Overlap
ENRT-H
ENRT-H/L 4
ENRT-L Area Chart Overlap
ENRT-H
ENRT-H/L DENVER
KDEN
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NOTE: This section of the Jeppesen legend pages provides a general overview regarding the layout and
depiction of Enroute Charts.

Jeppesen Enroute Charts are compiled and constructed using the best available aeronautical and
topographical reference charts. Most Enroute Charts use the Lambert Conformal Conic projection. The design
is intended primarily for airway instrument navigation to be referenced to cockpit instruments. The following
pages briefly explain the information used on Enroute charts throughout the world. Not all items explained
apply to all charts. The Enroute chart is divided into specific areas of information as illustrated below.

COVER PANEL

ENROUTE CHART FORMAT
END PANEL

HEADING

COVERAGE
DIAGRAM

CHANGES

AIRSPACE
LIMITS &
CLASSIFICATION

TABULATED
DATA

REFERENCE
NOTES

CRUISE
LEVELS

RANGE SCALE

CHART
GRAPHIC

T

/\/

HEADING

C?
@500 W IEPPESEN:w,68

1 INCH=10 NM

1 INCH=10 NM

~FAR EAST

HIGH/LOW ALTITUDE ENROUTE CHARTS

SN 10 FEB 11 0901UTC
QA REVISION 4 FEB 11

Consult current NOTAMs and Chart Change Notices

for latest information

1 — Chart number.

2— Chart name.

3 — Jeppesen company logo.
4 — Chart scale.

5— Chart region and type.

6 — Chart effective date.

7 — Chart revision date.

8 — Chart Change Notice cross reference statement.

Y
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COVERAGE DIAGRAM

RS

SAPPORO
.

oy

' |
L ‘ F
@ | ADMORL {‘
| e i
} ] i —HAD
== =1 . 1 L='
ﬁ -10=UTC

5

Attty
QLT m
i

o
{
J

& T

! ; .
WS g

effective

AIRWAYS/ROUTES/CONTROLLED AIRSPACE shown on these charts are generally
at all altitudes. Listed below are FIRs, UIRs, UTAs etc. on these charts that are restricted by
altitude limitations. Those FIRs, UIRs, UTAs etc. not listed have altitude control limitations

designated as unlimited or no altitudes specified.

<

1 — Chart coverage neatline.

2 — Chart number.
Area Chart geographic coverage.

[ -
4 — Area Chart location name.

5 — Overlapping Enroute Chart name.

6 — Overlapping Enroute Chart geographic coverage.
7 — Time Zone Boundary

8 — Time Zone Designator

9 — Chart intent note.
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CHANGES

Y ¥ cHANGES

FE(H/L) Training Areas desig, revoked (N of Pohang, Korea).
FE(H/L)G Airways desig, realigned (Japan). Tokyo ACC sector limits changed.

1— Chart name. 3 — Change note providing main changes made
2 — Chart number. since previous revision.

/\,

AIRSPACE LIMITS AND CLASSIFICATION

P @ P

] LIMITS AND CLASSIFICATIONS OF DESIGNATED AIRSPACE [
| CLASS | LOWER- RNAV -UPPER CLASS | LOWER- RNAV -UPPER
INCHEON FIR (E) GND -FL195- FL245 |FUKUOKA FIR (A) FL290 - UNL
AIRWAYS (A) FL200 - FL60O (E) GND - FL290
(D) 8000 - FL200 FUKUOKA OCEANIC | (A) FL200 - UNL
CTA (E) GND - FL200
1— FIR/UIR, Country or Controlled airspace name. 3 — Airspace vertical limits.
2 — Airspace classification.

N\

TABULATED DATA

ARACAJU, BRAZIL p6C BELO HORIZONTE, SBCF p2D BRASILIA, BRAZIL SBBR p2C
Santa Maria. Aracaju Control BRAZIL Pres Juscelino Kubitschek Intl.
(App) 119.0 120.3 ®Pampulha-Carlos Drummond De Brasilia Conlral (Apvl(R) 119.2

Andrade. Belo Horizonte Control 119.5 119.7 1
(App) (R)119.65 129.1 129.4 DCD(R]HB‘STerTE 1 118.45

BELEM, BRAZIL p4B Cnmuﬂ [Depl (nnzu 2 Twr Gnd 121.8
Val De Cans/Julio Cezar H(ib?iru 118.0 Gnd 1
Intl. Belem Control Al P R Curvelo, BRAZIL 020
1;?35 (IS C T 115% g eTancredo Neves Intl. Belo Curvelo "Twr119.1 119.5

Horizonte Control (App) (R)
119.65 129.1 129.4 Control (Dep)
(RJ 120 2 Confins Twr118.2 Gnd

1— Airport Location name. IFR = Upper case. VFR = Upper/Lower case.

2— Airport name.

3 — Charted location is shown by Area chart and/or panel number-letter combination.
4 — Communication information (includes call name, App, Arr, Dep, Twr, Gnd).

BOLD NAME - Voice Call
T — Transmit only.
G - Guard only.
— Part time operation.
X — On request.
(R) = Radar capability.
Airport Broadcast Service frequencies (ATIS, ASOS, AWOS, etc.) are positioned over the airport
label on face of chart.
Common EMERGENCY 121.5 — not listed
Refer to Glossary and Abbreviations in Introeduction pages for further explanations.
5— Bullet indicates multiple airports under same Location name.

Y
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SPECIAL USE AIRSPACE

SPECIAL USE AIRSPACE

Q LEGEND

SB-Brazil SC-Chile SE-Ecuador SP-Peru
(P) Prohibited (R) Restricted (D) Danger (W) Warning (C) Caution (A) Alert

15 OCT 10 ;

SB(P)-100 SB(R)-213 SB(R)-236 SB(R)-263 SB(R)-464
GND-3000 GND-UNL GND-2500 GND-2200 FL50-FL.240
NATAL APP VMC CAMPO GRANDE
SB(P)-208 RECIFE APP SB(R)-301 APP
GND-2500 SB(R)-214 FL50-FL300
GND-FL290 SB(R)-241 SB(R)-465
SB(P)-225 GND-FL150 S$B(R)-318 FL50-FL240
GND-2500 d FORTALEZA APP GND-3500 AGL CAMPO GRANDE
APP

; 1300 - 2100LT

1 — Legend which includes:
Affected Country ICAO ident
Charted airspace types
2 — Tabulation change date.
3 — Country ICAO ident.
4 — Airspace type.
5 — Airspace ident.
6 — Airspace vertical limits.
7 — Airspace clearance approval agency.
8 — Times of Operation. H24 if not specified.

NOTE: Special use Airspace between GND/MSL and 2000’ is not depicted on Enroute and Area charts in

several regions.

REFERENCE NOTES

axl
N
Gl

TRANSPONDER SETTING
ATS ROUTE RESTRICTION
MACH NUMBER TECHNIQUE
@O NOTES
REDUCED VERTICAL SEPARATION MINIMUM
¢ >—REQUIRED NAVIGATION PERFORMANCE

1 — Settings and Procedures for Transponder Operations.

2 — Restrictions associated with ATS routes within a given FIR or UIR.

3 — Procedures for Mach Number reporting within a region or FIR/UIR.

4 — Notes which have operational significance to charted features.

5 — Procedures for RVSM Operations within a region or FIR/UIR.

6 — Procedures and RNP values listed for airways within a region or FIR/UIR.

/\/
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CRUISING LEVELS

CRUISING LEVELS

HONIARA FIR

IFR VFR RVSM
59%60: 593602, 359°T 3602,
EVEN(ODD FL290

FL300

TO|TO FL320 |FL310
FL400|FL410 EVEN|ODD FL340 |FL330
THEN- [THEN- +500|+500 FL360 |FL350
FL430|FL450 FL245| FL235 FL380 |FL370
FL470[FL490 FL400 |FL390
etc.|etc. FL410

1802179 802179 &

FL120 is not available for 180°1y19

level flight if QNH is less
than 981hPa.

RUSSIA (RVSM)
(AT OR ABOVE FL290)

(BELOW FL290) 359° VT 3600r, p
4591 3600y
EVEN oDD
FL300 FL290
EVEN | 0DD FL320 FL310
FL20 | FLIO FL340 FL330
FL40 | FL30 FL360 FL350
FL6O | FL50 FL380 FL370
FL8O | FL70 FL40O FL390
etc. | etc. FL430 FL410
FL470 FL450
fﬁoﬂr.__.\']‘?"

1— Country and/or ICAO specified cruising altitudes/levels.

2 — Standard RVSM Cruise Table associated with charted RVSM airspace. Non standard flight levels are

depicted on the chart underneath the airway designator.
3 — Cruise Table which incorporates both Conventional and RVSM cruising altitudes/levels.

RANGE SCALE
1 INCH: ]5 NAUTchL MILES Lambert Conformal Conic Prc'\.-Stdbroar[.sf;;nia}n{i:'g:
nauticaL 0 T TTT T T TTT T T g  TITT T T T g TTT T T Tggm TTTT T T T Tsp" TTTTTTTT

1— Chart scale in Nautical Miles.
2 — Chart Projection.

/\/

END PANEL

End Panels on Jeppesen Enroute Charts are primarily used for additional tabulated and reference information
which can not all fit on the Cover Panel.

CHART GRAPHIC

The contents of an IFR Enroute chart include information provided by official government source, as well
as, on rare occasion Jeppesen derived data. Charts are comprised of aeronautical data, cultural data,
hydrography and on some charts terrain data.
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CANARIES
TMA
I Class (A) l
(UPPER LIMIT 150)

TENERIFE
NORTH

[&_112.5 TEN

N28 32.2 WO16 16.5
pa ~
2 % <\ TENERIFE

’/é////////////////////////////////

%2
% GM(D)-24
S % FL250
Z GND
%
2
%

N30°

SRR

p i3
NORTH =
{ 46 V' Los Rodeos = Z
i {GCXO 2073-11§ G
\ P,
I \/
(oL 006 N 2
-} o L)
=L | LP
GRAN CANARIA
30-55 &
75-150
SN
2%
2 \ao
+ otk
o4

A LOMAS
Q&) MCA G-851 FL80 SE

. e > 77
: CARTWRIGHT
o\ ¥ilze cT 2

<>KEI’TH’ | NG
Gﬁ N25 58.5 : ! ) CABOJ
w014 02.6 1 ﬁﬁlfﬂzge @

C\R‘;" )\ #MRA 7000 - D
%) ‘ i ) 0 oD S
Qo CANARIES

ROYAL | RADIO

N25 00.0 119.30

WO15 47.2

129.10
| 130.95
| SELCAL
@y — (Direct Dial)
] 00870-763-041-733
| @ 00870-763-041-734
G
>

BITUX

> o

CANARIES GCey
FIR (G) /UIR (G)C
RVSM AIRsPacE @
+ A E\,
DAKAR GOOO FIR (G)/UIR(G) ' . ’QE'
[ABROC] O

*AFIS 122.3

Tidjik]a
‘m b@ GQND 1316-52s

@5) ALTAR
326 AR

N20 30.0 WOI3 04.0
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5—
6 —

7 —
e_
g_
10—
11—
12—
13—
14—

15—
16 —

17—
18 —
19—
20—
21—
22—
23—
24 —
25—

26—
27 —
28—

29—
30—
31—
32—
33—
34 —
35—
36—
37—
38 —
39—
40—
41—
42 —

ENROUTE
ENROUTE CHART LEGEND

VORDME. Low and High/Low charts include a Compass Rose with VHF Navaids. Shadow box
indicates navaid is airway component, with frequency, identifier, Morse code and INS coordinates.
Small "D" indicates DME/TACAN. Class indicated by: (T) Terminal, (L) Low, (H) High.

Airports - Location name, Airport name (if different than Location name), ICAO identifier, airport
elevation and longest runway length to nearest 100 feet with 70 feet as the dividing point (add 00).
"s" indicates soft surface, otherwise hard surface. IFR Airport in blue - Published procedures filed
under the location name. VFR airport in green.

Controlled Airspace. Limits add 00. When sectorized vertically, lower limit indicated by under bar, upper
limit indicated by over bar.

Special use airspace.
Grid Lat-Long values.

CTR. Asterisks are used in association with Class C, D and E airspace in the US only to indicate
part time operations, otherwise hours are H24.

ILS available at airport.

Magnetic Variation.

Area chart coverage.

Directional MEAs.

Minimum Crossing Altitude (MCA).
Change to adjoining Enroute chart.
DME.

Grid MORA. Values 10,000 feet and greater are maroon. Values less than 10,000 feet are green.
Values are depicted in hundreds of feet.

Gap in Nav Signal coverage.

"D" indicates DME/TACAN fix. Segment mileage is DME/TACAN distance from navaid. Arrow without
a "D" designates a reporting point from facility.

Non Compulsory RNAV Waypoint.

High Altitude Route included on some low charts for orientation only.

Changeover Point between two navaids.

Intersection or fix formation (Bearing, frequency and ident of remote VHF or LF navaid).
Met report required.

Minimum Reception Altitude (MRA).

VORTAC - High Altitude and off-route Navaids do not include a Compass Rose.
Uncontrolled airway or advisory route,

Route Suffix. D or F indicates ATC Advisory services only. F or G indicates Flight Information services
only.

Enroute Communications.
Total mileage between Navaids.

Compulsory Reporting Point represented by screened fill. Non Compulsory Reporting point is open,
no fill.

Holding pattern.

FIR/UIR Boundary name, identifier and Airspace Class.

Route usability by non B-RNAV equipped aircraft (within Europe only).
Unnamed, official published ATS route with direction indication.
Uncontrolled Airspace (Class F or G).

GPS MEA.

Minimum Obstruction Clearance Altitude (MOCA).

Conditional Route Category (See Enroute Text pages Europe).
Airway Designator.

Segment mileage.

Maximum Authorized Altitude (MAA).

CNS/ATM Equipment Requirement Boundary.

Non Standard Flight Levels (Even Flight Levels in direction indicated).
RNAV ATS route when not identified by designator (used outside Europe).
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43 — Named or unnamed airspace fix or mileage break. Database identifiers are enclosed in square
brackets [ABROC]. They may be designated by the State (country) as Computer Navigation Fixes
(CNFs) or derived by Jeppesen. These identifiers should not be used in filing flight plans nor should
they be used when communicating with ATC; however they are also included in computer planning
systems. They are shown only to enable the pilot to maintain orientation when using charts in concert
with database navigation systems.

44 — Altitude Change.

45 — Route Minimum Off-Route Altitude (Route MORA).

486 — Direct Route (Requires ATC Approval, will not be accepted in Flight Plans).

47 — NDB.

48 — Communications related to Airport listed above Airport label. App/Arr, Dep, Twr and Gnd listed in Chart
tabulations. Asterisk indicates part time operation.

Y

10-1B CHART LEGEND
10-1B charts depict the horizontal and vertical limits of Terminal airspace established by official source
publications and provide orientation details for flights operating within the area. Associated airport
communications are also included.
10-1B charts depicting US Class B airspace also includes general IFR and VFR Flight Procedures
appropriate to that particular area.

SAMPLE 10-1B CONTENT

B

O
GRAYSLAKE ILL
Campbell

T

PROSPECT
HEIGHTS/ |
WHEELING ILL
Chicago Executive

V100.52¢

A
&
-
(=]
o

I
o

I Chicago/
Schaumburg ILL
Schaumburg Hegl

-
(=4
(=]

E &:ﬂ
<
D300,

O
CHICAGO ILL
uPage
e 1
CHICAGO/ 100 30
) DIDS /0RO
O V6-10
N <
BOLINGBROOK ILL CHICAGO ILL Sﬁ
Bolingbrook’s Clow Intl -Midway Intl [P
o A8
JOLIET CHICAGO/ AN
% GARY IND
@112.3 JOT B Uit arotiy| (CHICAGO HEIGHTS o _/Chicago Tntl
=T 0 114.2 CGT e}
‘ 3 s
\ CHICAGO ILL
r.‘ Lansing Mun
o V8

O
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1— DME arc distances used to define the Terminal airspace.

2 — Bold line represents the horizontal limits of the Terminal airspace and airspace sectors.
3 — Primary navaid used to further define the haorizontal limits of the Terminal airspace,

4 — Primary airport is shown in bold print.

5 — \ertical limits of the Terminal airspace within charted sector in hundreds of feet.
6 — Screened information provided for orientation purposes. This includes airway information, airports
and navaids.

END OF ENROUTE CHART LEGEND
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SID/DP AND STAR

The SID & STAR section of the Jeppesen legend provides a general overview and depiction of Standard
Instrument Departure (SID), Departure (DP), Standard Terminal Arrival Route/Standard Instrument Arrival

(STAR), and Arrival charts. These charts are graphic illustrations of the procedures prescribed by the

governing authority. A text description may be provided, in addition to the graphic, when it is supplied by the
governing authority. All altitudes shown on SID/DP and STAR charts are MSL unless otherwise specified. All

mileages are nautical, all radials and bearings are magnetic unless otherwise specified

HEADING

BRIEFING INFORMATION

MSA

GRAPHIC

CLIMB and ROUTING INSTRUCTIONS

N\

HEADING

7 7 7

i —
- -

EDDF/FRA —w.JEPPESEN FRANKFURT/MAIN, GERMANY
FRANKFURT/MAIN (3 =1 ocT 30 (10-3A) IETERRE —( 6> [ siD |
S
ICAQ indicators and |ATA identifiers. 6 — Chart effective date.
Airport name. 7 — Geographical location name.
Chart revision date. 8 — Chart type identifier.

3—
4 —
5—

Jeppesen company logo.
Index number.

Charts are sequenced alphabetical or by
runway number within similar type arrivals or

departures.
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BRIEFING INFORMATION

# STRAUB Depj,,u,e ®) A,ur Elev Trans level: By ATC  Trans alt: SOUQrJ@

1. DME or RADAR required.
36 12 2. Contact STRAUB Departure immediately after take-off.

1 — Indicates the service is part time. 5 — All available primary frequencies are depicted.
2 — SID/DP Initial Departure Control Services 6 — Indicates that radar services are available.

or S_TAR Weather Services (e.g. ATIS) are 7 —  Airport elevation is provided for

depicted. Arrival/Departure airport.
3 — Function of the service is shown when 8 — Procedure restrictions and instructions.

applicable. Required equipment notes are prominently
4 —  Service call sign is shown when transmit and displayed.

receive, or transmit only ops are available. 9 — Transition Level and Altitude.

The call sign is omitted when the service is
broadcast only or has a secondary function.

/\/

MINIMUM SAFE or SECTOR ALTITUDE (MSA)

1 — Sector defining Radial/Bearing, always depicted inbound for the
Navaid, Fix or Airport Reference Point (ARP).
2 — Minimum safe/sector altitude.

3 — Navaid/Fix/ARP the MSA is predicated on.

NOTE: Normal coverage is a 25 NM radius from the forming facility/fix.
If the protected coverage is other than 25 NM, that radius is depicted
below the forming facility/fix. MSA is provided when specified by the
governing authority for any procedure serving the airport.

N

CLIMB and ROUTING INSTRUCTIONS TABULATED TEXT BOX

Py S

[ —MSA KWN VOR

Text description might be provided, in addition to the graphic, when it is supplied by the governing authority.
Text should be used in conjunction with the graphic to fully understand the procedure to be flown. Neither the
text nor the graphic is a stand alone representation of all instructions, speed, and altitude restrictions, but
are a combined representation of the procedure.

2 PR S

RWY INITIAL CLIMB ALTITUDE
; ; ioin fi All aircraft
6 Fly runway heading or as assigned for vectors to join filed route, MAINTAIN 4000
24 (SOUTHBOUND) Fly runway heading or as assigned for vectors or assigned
to join filed route. \d\ower altitude
(2 >— ROUTING

EXPECT further clearance to filed altitude within 10 minutes after departure.

Tabulated Text boxes, which include a wide variety of actions, instructions, or restrictions for the pilot, have
certain common elements of design for SID, DP and STAR procedures.

1— General identification applying to certain 3 — Textual description, which compliments the
sections of the procedure, such as Runway, graphic-based depictions or unique instructions,
Arrival or SID identification. that cannot be graphically represented.

2 — Segment of flight, such as Initial Climb, Routing, 4 — General restriction that cannot be incorporated
or Landing may be identified. in the graphic or that would enhance

understanding of procedure.

/\,
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GRAPHIC — INFORMATION BOXES
Information boxes are generally tied to the track, fix, or navaid to which the information applies. The content is
associated with the graphic depiction on SID, DP, and STAR charts. Information boxes include a wide variety
of actions, instructions, or restrictions.
Though information boxes vary widely based on the complexity of procedures, they do have certain common
elements of design.

1 — Heading, if included, represent the who, what, where, or why
of the information box.

2 — Instruction lines are used to separate instructions and TURBOPROPS | @
conditio‘ns for impro‘vled clarity. ' ‘ . TMAX 200 KT

3 — Instructions or conditional statements associated with track, fix, : At o 8hove

navaid, or procedure. 6000 2

/\/

GRAPHIC — LOST COMMUNICATIONS PROCEDURE

LOST COMMS "W LOST COMMS "W LOST COMMS "W LOST COMMS "W LOST COMMS W LOST COMMS

Unique lost communication instructions, provided by the governing authority for a procedure, are placed
within the graphic and are outlined by the lost communication boundary.

/\/

GRAPHIC — SPEED RESTRICTIONS

Speed restrictions that apply to the entire procedure are shown below the procedure title.

DO NOT EXCEED 230 KT UNTIL ADVISED BY ATC

Speed restrictions vary widely within individual procedures. They can be in the tabulated text, boxed, and/or
placed in information boxes at the associated track, fix or phase of flight.

/\,

GRAPHIC — STARTING POINT AND END POINT OF STAR, DP, AND SID PROCEDURES

Navaids, intersections, or waypoints identified in the procedure title are shown prominently for easy
identification of the starting points on STARs, and the ending points on SID or DP procedures.

KEITH
DANNO ARRIVAL Wg;g 13653 "6‘ POPLASKI DEPARTURE
ey _A N
o8 Nl 55500
115'\ 2\
m\ — POPLASKI
e k w1 112.1 DJP
DANNO—<1D N42 28.0 WO0B6 06.3
N42 33.7
WO086 43.4
1 — Intersection or waypoint names are shown in larger text.
2 — Navaid boxes include a shadowed outline.

/\/
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GRAPHIC
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JN) 74
82]
&
oh
&

TED1.J

FLigo

134007
87
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()
JOSHUA

1 — Type of procedure.

2 — Arrival/Departure code.

3 — Arrival/Departure name.

4 — Database identifiers are included when different than the Arrival/Departure code or name.

5 — Specified qualifying statements, such as runways, navigational requirements, or aircraft type.
6 — Runway layout is provided for all hard surface runways.

7 — Arrival/Departure airport is highlighted with circular screen.

8 —  Arrival/Departure track of procedure represents a common course used by multiple transitions.
9 — Airport is listed only when SID, DP, or STAR also serves multiple airports, which are screened.

10 — Starting Point of STAR and end point of SID/DP procedures are shown prominently.
11 — T placed after altitude denotes a Minimum Obstruction Clearance Altitude (MOCA).

12 — Radial and DME forms the fix. The DME, if not displayed is the segment distance, if shown it is the
total distance from the forming Navaid.

13 — Altitude T is placed when the altitude changes along a track at other than a Navaid.
14 — Certain Special Use Airspace Areas are charted when referenced in procedure source.
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15 — Transition name placed on the last segment of the SID/DP and the first segment of STAR procedures.
16 — Minimum Enroute Altitude (MEA) unless otherwise designated.

17 — Segment distance.

18 — Coordinates of fix or Navaids.

19 — Formation radials are presented in many ways based on Navaid position & compositional space.
20 — Route identification code.

21 — At the Changeover point, the pilot changes primary navigation to the next Navaid.

22 — Transition track.

23 — VOR radial on which aircraft is flying inbound towards the Navaid.
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/\/

GRAPHIC — TO SCALE DEPICTION
Jeppesen has begun to use a To Scale graphical illustration for Standard Instrument Departure (SID),

Departure (DP), Standard Terminal Arrival Route/Standard Instrument Arrival (STAR), and Arrival procedures
to enhance terrain/situational awareness. The general philosophy is to depict as much of the area around the
arrival/departure airport as possible To-Scale. As a result, there are several differences between our new

To-Scale, and the traditional Not-To-Scale, graphic depictions. Those differences are explained below.

4000

2000

Rams Intl

3016

CONTOUR MAR
INTERVALS MAX 210 KT ;\'

@, o
KYLLE y
= 12038\ 5%
100
T 4 D mmamce

- KLNY

.

FT COLLINS COLO

4500 45

|
@
] ’ J”E“ v 55
i A [ T
: A |
] O <
z|RriEDL, ¥ ¢ *’5§ L aD
=l < kRzte,) = |
f ’{:P‘ : 55-30 &3-00

1 = Runway diagram of the primary airport is shown using the same scale as the to-scale area of the graphic.
2 = Minimum Sector Altitudes (MSA), indicating the sectors (to-scale) and corresponding altitudes are shown.
3 - For procedures that serve multiple airports, those airports served by the procedure but not considered as

the primary are shown using a blue color.
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4 — All IFR airports not served by the procedure that are located within the boundaries of the To-Scale portion

of the procedure graphic are shown using a subdued grey color. For procedures under the jurisdiction of
the FAA, only those airports not served by the procedure and with at least one hard surface runway 6000"
or greater in length will be shown using a subdued grey color.

5 — Procedure altitude restrictions are depicted blue in color and use line-work above and or below the value

6

to indicate usage. See the following table for the meaning of each depiction:

Depiction| Altitude Usage

Minimum Altitude
8000 | At or Above Altitude
— | Above Altitude

Maximum Altitude
8000 | At or Below Altitude
Below Altitude

8000 | Recommended Altitude

Mandatory Altitude

3000 At Altitude
Mini & Maxi
:gggg Immx’n"udaa:lmum

Between Altitudes

Speed restrictions are shown in magenta. Speed restrictions are at times, combined with procedure
altitudes.

MAX 270 KT
MIN 210 KT
At 230 KT

I8 MAX 250 KT BELOW FL150

MAX 270 KT 8000
MAX 270 KT
8000

[ MAX 200 KT unnil wona

Expect clearance to cross B000

7 — Within To-Scale areas grid MORAs will be depicted with latitude/longitude defining the applicable sector.

Sectors are formed by 30 minutes or one degree of latitude and longitude. The MORA value is shown
using a large and small number. The large numbers represent thousands and the small numbers
represent truncated hundreds. All Grid MORA values are shown using a grey color.

8 — Holding pattern leg lengths are depicted to scale. When a holding limit has been defined as a DME

distance or NM leg length, those limits are shown along the outbound leg.

9 — Generalized terrain contours may be depicted based on several geographic factors. The elevation values

applicable to the contour lines shown are indicated within a contour legend.

10 - The highest terrain high point or man-made structure that falls within the To-Scale portion of the graphic

is shown and highlighted with an arrow.

11 — Special use airspace that has been identified by the State Authority as having significance are shown

with a blue line indicating the outer boundaries.

12 — NOT TO SCALE insets will be used for the depiction of transition information when the chart scale used

does not facilitate a to-scale depiction of the entire procedure. Information within the area indicated is
depicted not to scale.

13 — The scale used for graphic depiction is indicated.
14 — Latitude/Longitude tics are shown in 10 minute increments along the neat line. The appropriate 30

minute or 1 degree tics are extended to form the MORA grid.

15 — Large rivers and water bodies are shown.
16 — Normally the graphic will be oriented with north being towards the top of the chart. At times a much

better depiction can be obtained by using a different orientation. A north arrow is always shown to
indicate the type of orientation used.

17 — Secondary navaid boxes, for navaids not directly used for procedure navigation, will be depicted using a

grey color to differentiate them from primary navaids.
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END OF SID/DP AND STAR LEGEND
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AIRPORT

NOTE: This section of the Jeppesen legend provides a general overview regarding the depiction of airport
diagrams and associated information.

The following briefly explains the symbology used on airport charts throughout the world. Not all items
explained apply to all charts. The airport chart is divided into specific areas of information as illustrated below.
To enhance the usability for larger airports, the Communications and Airport Planview sections are depicted
on one side of the chart. An added Notes Section along with the Additional Runway Information, Take-off
minimums, and Alternate minimums sections are depicted on the reverse side of the chart.

FORMAT

HEADING
COMMUNICATIONS

AIRPORT PLANVIEW

ADDITIONAL RUNWAY INFORMATION

TAKE-OFF AND ALTERNATE MINIMUMS

/\/

HEADING

e ol ¥
KCTL/CTL /£ ¥’ —~w.gpeesen Y RED FEATHER, COLO
o 5171 8440, @ _nimmn(09 (T~ CRYSTAL LAKES

1 — ICAO indicators and IATA airport identifiers. 5 — Chart revision date.
2 — Airport elevation. 6 — Chart effective date.
3 — Airport geographic latitude and longitude shown 7 — Airport name.
in degrees, minutes, and tenths of minutes. 8 — Geographic location name.
4 — Chart index number. Same as the first approach 9 — Jeppesen company logo.

chart when the airport chart is printed on the
reverse side.

A




—w_JEPPESEN

CHART LEGEND

155

AIRPORT
AIRPORT CHART LEGEND

COMMUNICATIONS

For Communications Information See Approach Chart Legend — Page APPROACH-2

10—
11—
12—~

13—
14—

/\/

AIRPORT PLANVIEW
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R é) ' i
B Feat 0 1000 2000 3000 4000 . 1
7% Meters 0 200 400 600 800 1000 1200 R-1957
98-03 9802 7
| 1 1 1 I I 1 | L I 1 1 | 1 L2 1 | I =

The planview is a "To Scale" graphical depiction of the airport layout, a latitude/longitude grid in
degrees, minutes, and tenths of minutes is depicted along the inside of the neat line.

The airport magnetic variation is graphically and numerically depicted.

Airport operational notes are placed within the planview. Notes pertaining to a specific area are placed
within the area or tied to it.

Runway designators (numbers) are magnetic unless followed by a "T" for true. Runway bearings
are included when known.

Physical length of the runway which does not include stopways, overruns, or adjustments for displaced
thresholds. Shown in feet with the meter equivalent included at International Airports.

The runway end elevation is depicted when known.
When applicable, the physical location of displaced thresholds along the runway are shown.
Stopping points along the runway are depicted for Land and Hold Short Operations.

"Hot Spot" areas are depicted along with a corresponding label when applicable. A textual description
is included within the planview or below the additional runway information band.

When available, stopways and overruns are depicted with the applicable length.
When known, the location of RVR transmissometers are shown with any applicable identifiers.

All active taxiways and ramp areas are depicted using a grey area fill color. All taxiway identifiers and
ramp names are included when known.

All known permanently closed taxiways are shown.
One of two depictions is used for closed runways depending on the nature of the closure:
a. Lengths and designators (numbers) are retained when the closure is temporary.
b. Lengths and designators (numbers) are removed when the closure is permanent.
The configuration and length of all known approach light systems are shown.
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All seaplane operating areas/water runways a re shown. Runway numbers are followed by a "W", the
physical length is included along with elevations.

The geographical location of the Airport Reference Point (ARP) is depicted when known.
Areas under construction are outlined using a light dashed line.

When known, the location of the airport identification beacon is shown.

Buildings on or near the airport are depicted.

Roads on or near the airport are depicted.

Location of Engineered Materials Arresting System (EMAS) pads are shown and labeled.
All known wind direction indicators are depicted.

Helicopter landing pads/areas.

The geographical location of on airport VORs and NDBs is indicated and labeled.

Pole lines that are on or near the airport are depicted.

All known terrain high points and man-made structures with an elevation 50 feet above the nearest rwy
end elevation are depicted. The applicable symbol and elevation are shown.

Special use airspace, area outline and designator are depicted. A note, "Entire Chart Lies Within
R-XXXX", is shown when the entire chart planview falls within a particular area.

A scale for both feet and meters that is equivalent to the chart scale is shown.

Hazard beacons within the planview are depicted along with an elevation if known.
Railroad tracks on or near the airport are shown.

Ditches in the vicinity of the airport are depicted.

Tree lines are depicted. An open ended tree line indicates the border of a forested area.
Bluffs are shown with the arrows of the symbol pointing down, or toward lower elevation.

/\/

ADDITIONAL RUNWAY INFORMATION BAND

ADDITIONAL RUNWAY INFORMATION
USABLE LENGTHS
LANDING BEYOND 4

Glide | LAHSO
RWY Threshold| Slope |Distance [ TAKE-OFF |WIDTH
O | D @ | | ® | D &

an

NOTE: For an explanation of the abbreviations used within the Additional Runway Information Band, see
the Abbreviations Section. All distances depicted in the Additional Runway Information Band are in feet, the
meter equivalent is also shown at International airports.

1—

8 —
g =
10—
11—

Runway designators/numbers are depicted in the upper left and lower right corners of the box. All
information shown to the right within the band applies to the indicated runways. When the information
differs between runways, the band is separated with a line.

All operational runway lighting and approach light systems are listed.

Runway surface treatment (grooving) is indicated.

"RVR" is depicted when one or more transmissometers are installed along the runway.
When different from the physical runway length, landing distance beyond threshold is shown.

When applicable, the distance from a point abeam the glide slope transmitter to the roll-out end of the
rwy is shown. For PAR, the distance is from the GS interception with the runway.

At airports with Land And Hold Short Operations (LAHSQ), the distance from the runway threshold to
the designated hold short point is shown.

When take-off length is restricted, the physical rwy distance available for take-off is shown.

The physical width of the runway is shown.

This band is expanded to show information for all operational runways in numerical order.

All notes related to the runway information depicted are shown in this section.

Y
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TAKE-OFF MINIMUMS

Publication of take-off minimums does not constitute authority for their use by all operators. Each individual
operator is responsible for ensuring that the proper minimums are used based on authorization specific to
their type of operation.

Wide variations exist regarding take-off minimums depending on the governing agency, typically though they
consist of a visibility/ceiling and associated required conditions for use.

Generally, take-off minimums are shown in order of best (lowest) to worst (highest) starting at the top left
and progressing to the bottom right of the format. This applies to the overall minimums box as well as for

a particular runway or set of runways.

Visibilities and ceilings are shown in feet, statute/nautical miles, meters, and kilometers while RVR is shown in
hundreds of feet and whole meters. Values in feet and statute/nautical miles are not labeled, for example;
"RVR50" means 5000 feet RVR, "1" means 1 mile, and "300" means 300 feet. Values in meters are labeled
with an "m" and kilometers with a "km". Altitudes listed within climb gradient requirements are above Mean
Sea Level (MSL). Ceilings specified for take-off are heights Above Airport Level (AAL).

Typical format used for charting take-off minimums:

TAKE-OFF & DEPARTURE PROCEDURE

: w5001
@ 35&9.1 widem 5| mdve 10 Rvkllﬁ S60.2

@D) Rwy 21R
&) With Mim climb of 320'/NM to 500’
2 cperating RVRs required. Other
@ ® TDZ RVR controlling. Adequate CEIL-VIS
9 . STD
CL, or Vis Ref
@ CLHIRL | peipma HIRL
1821 pzrvr 5| 1DZRWR 10
@D Cle

Eng |Rollout RVR 5 |Rollout RVR 10 = RvR 24 or /2
1 — Take-off minimums header indicating the contents of the minimums box.
2 — Runway number/numbers, minimums below apply to the designated runway.
3 — General conditions, those that affect a wide range of the depicted minimums.
4 — Type of aircraft information is normally depicted here, typically in the form of number of aircraft engines
or aircraft approach categories.
5 — More specific conditions, those that affect only a few of the minimums.
6 — \ery specific conditions, those that affect only the minimums directly below.
7 — Ceilings and or RVR/visibilities authorized based on the conditions and runways listed above. When a

ceiling and visibility are listed, both are required. In this format example, these minimums would
represent the "best" (lowest) available take-off minimums.

8 — Ceilings and or visibilities authorized based on the conditions above, minimums typically become
"higher" with less restrictions.
9 — The use of abbreviations is prevalent within the take-off minimums band given that many of the

conditions/restrictions have lengthy explanations. See the Chart Glossary and/or Abbreviations
sections for a more detailed description.

10 — The take-off minimums for a given set of conditions can differ based on aircraft type. Separate
minimums are depicted for each aircraft type scenario.

11— Usually the term, "Other" is used to describe take-off minimums having no conditions.

12 — This being the farthest minimum box to the right, it would generally contain the highest set of take-off
minimums with the least number of conditions for that particular runway.
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Indicates take-off minimums are compliant ®_ I TAKE-OFF

with EASA AIR OPS regulations but never

below State published values. AIR CARRIER
The "Air Carrier" label indicates that the All Rwys

depicted take-off minimums are applicable Approved Operators —-_@

for Air Carrier operations only. LV:”;E fz[ce -

All operators should be aware that special & mult RVRreq | & mult RVR req
approval, which may include unique Yy

training, is required prior to the use of these 1 RVR 150m
minimums. % Rk VIS EOOm
When the RVR and meteorological visibility D RVR 150m 200m

values differ, both are shown and labeled B U.s. Op Spec: CL Req below 300m
accordingly. +9+ TP spec: 4

When the charted value can be used as m

either an RVR or meteorological visibility,
no label is shown.

All notes that pertain directly and only to the charted take-off minimums are depicted directly under and

adjacent to the take-off minimums box.

ALTERNATE MINIMUMS

Only those alternate minimums that have been published by the governing State Authority specifically for the
landing airport will be charted. The values shown will be those supplied by the State.

1 -

2 —
3—

Typically alternate minimums are based on the FOR FILING AS ALTERNATE
circle-to-land minimums applicable to the available _@
approach procedures at the landing airport. As a result, Authorized Only

the subsequent alternate minimums relate to the aircraft when Tower Operating —(3 )
approach categories. 1L Rwy 101

The alternate minimums box is labeled as such. ILS Rwy 28R | NDB Rwy 10'-—@

All applicable conditional notes are shown directly above
the minimums they apply to.

Approach procedure idents for all appropriate procedures
with the applicable alternate minimums charted directly
below.

Ceilings and visibilities used in alternate minimums

are shown in feet, statute/nautical miles, meters, and
kilometers. Values in feet and statute/nautical miles are
not labeled, for example; "800" means 800 feet and "2 1/2"
means 2 and 1/2 miles. Values in meters are labeled with

800-2

800-22:—5)

600-2

S SEEEE

1—
2 —
3—

'm" and kilometers with a "km".

CHART BOUNDARY LINE INFORMATION

CHANGES: Hot Spots added. © JEPPESEN, 1997, 2011. ALL RIGHTS RESERVED.

—®

w OZmITe

A brief summary of the changes applied to the chart during the last revision.
Jeppesen Copyright label.

Shown when source amendment information has been supplied by the State. Normally these
amendment numbers directly relate to the take-off or alternate minimums.
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END OF AIRPORT CHART LEGEND
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APPROACH

NOTE: This section of the Jeppesen legend provides a general overview regarding the depiction of approach
procedures.

Approach charts are graphic representations of instrument approach procedures prescribed by the governing
authority. The following briefly explains the symbology used on approach charts throughout the world. Not

all items explained apply to all charts. The approach chart is divided into specific areas of information as

illustrated below.
FORMAT
HEADING
COMMUNICATIONS

APPROACH BRIEFING INFORMATION MSA

APPROACH PLANVIEW

APPROACH PROFILE VIEW

CONVERSION TABLES ICONS

LANDING MINIMUMS

/\/

HEADING
«p

C;) £ D T ?JEPPESEN@ ENGLEWOOD, COLO
JKEJPEPlzéEJI\EJF;NTL Gon 1 marn2 (o) EINATE LS or LOC Rwy 35R
1

1— ICAO indicators and IATA airport identifiers. 5 — Chart effective date.

2 — Airport name. 6 — Procedure identification.

3 — Index number. Charts are sequenced by 7 — Geographical location name.
runway number within similar type approaches.

4 — Chart revision date. 8 — Jeppesen company logo.
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Highlight
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Highlight
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COMMUNICATIONS

v e 99 i3

D-ATIS Arrival DENVER Approach (R} *JEPPESEN Tower *Ground
/120.3 | 132.75 Rwy 7/25 118.9 Rwy 16/34 124.3 121.8

1 — Communications are shown left to right in the 6 — Indicates that radar services are available.

order of normal use.

2 — Communication service, call sign is omitted 7 — Sectors are defined for each frequency when

when the service is broadcast only. applicable.

3 — Functionality of the service is shown when 8 — Indicates the service is part time.

applicable.

4 — The service call sign is shown when transmit & 9 — When the service is a secondary function, the

receive or transmit only operations are available. call sign is omitted.

5 — All available primary frequencies are depicted.

APPROACH BRIEFING INFORMATION
oC inal .
iDJP A:cgacﬁ DPCI’%M of{i: Apt Elev 1575
111.1 270° 25009317 | 1769 (200 roze 1569’
missep ApcH: Climb to 2500, then climbing LEFT turn to 4500
direct DP LOM and hold. ~&
(T ATt st hPa TDZ Elev: 1 hPa Trans level: FL 180 Trans alt: 18000 —=(_ 8
1. RADAR or DME required. 2. Simultaneous approaches authorized rwys 34L and 34R.—®
1— Approach primary Navaid. “Io€ < Navaid Type —WAAS —. h‘::‘::‘\“:.‘;:‘f;:’::::"
IDJP<— Navaid Identifier ~ Ch 937'7\Augmemaricn System
111, 1<nNavaid Frequency W'52A‘\Faciliw Channel Number
System Approach 1D

2 — Final approach course bearing.

8 — Crossing altitude at the FAF. Glide slope crossing altitude for Gs——— Altitude Type
precision approaches. Procedure altitude (Vertical Descent Altitude 25%’6',"??”"?' Approach Fix
or Minimum Crossing Altitude) for non-precision approaches. L9UY (957)-Altitude and Height

4 — Lowest DA(H) or MDA(H).

5 —  Airport Elevation and Touchdown Zone/Threshold Elevation.

6 — Textual description of the Missed Approach Procedure.

7 — Altimeter Setting Information, Barometric Pressure Equivalents are included.

8 — Airport/Procedure Transition Level and Altitude.

9 — Notes applicable to the Approach Procedure.

MINIMUM SAFE or SECTOR ALTITUDE (MSA)

1 — Sector defining Radial/Bearing, always depicted to the
Navaid/Fix or Airport Reference Point (ARP). Q>

2 — Minimum safe/sector altitude.

3 — Navaid/Fix/ARP the MSA is predicated on. o

[—~MSA KWN VOR

NOTE: Normal coverage is a 25 NM radius from the forming facility/fix. If the protected coverage is other than
25 NM, that radius is depicted below the forming facility/fix.

/\,
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APPROACH PLANVIEW
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The planview is a graphical "To Scale" depiction of the approach procedure. Latitude and longitude
tics are shown in 10 minute increments along the neatline.
Complete runway layout is depicted for the primary airport.

Approach transitions are depicted with a medium weight line. The bearing is normally inset within the
track with the mileage and associated altitude placed along the track.

Off-chart origination navaid/waypoint name. Navaid frequency, ident, and Morse code is shown when
required for fix formation.

VOR cross radials and NDB bearings used in forming a fix. DME formation distances are shown when
applicable. Navaid frequency, ident, and Morse code shown as required.

Airspace fixes depicted using several different symbols according to usage.

Navaid boxes include the navaid name, identifier, Morse code, and frequency. A letter "D" indicates
DME capability with an asterisk indicating part time.

Substitute fix identification information located below facility box when applicable.

Initial Approach Fixes and Intermediate Fixes are labeled as (IAF) and (IF) respectively.

A shadowed navaid box indicates the primary navaid upon which lateral course guidance for the
final approach segment is predicated.

The final/intermediate approach course is indicated with a heavy weight line.

The final approach course bearing shown in bold text, with a directional arrow as needed.
Airspace fix names are shown near or tied to the fix, formational info is placed below name.
Jeppesen-derived database identifiers are depicted when different from State-supplied name.
The missed approach segment is shown with heavy weight dashed line work.

Holding/Racetrack patterns are shown with both inbound and outbound bearings. Restrictions are
charted when applicable, heavy weight tracks indicate the holding/racetrack is required.

Some, but not all, terrain high points and man-made structures are depicted along with their elevations.

Generally only high points 400’ or more above the airport elevation are shown.
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18 — Arrow indicates the highest of the portrayed high points within the planview area only.

19 — Generalized terrain contours may be depicted based on several gecgraphic factors.

20 — Rivers/large water bodies are shown. Smaller and seasconal water areas are not depicted.
21 — Some, but not all, Special Use Airspace boundaries and identifiers are depicted.

22 — All secondary IFR airports, and VFR airports that lie under the final approach, are depicted.
23 — Charting scale used is indicated along the left side of the planview.

/\/

APPROACH PLANVIEW — RNAV PROCEDURE DIFFERENCES

TAA

CZ»1—30Nm

IAF

WAAS

(Ch 93717 W-32a)

09500 2
96300’

(IF/IAF)

9,
30 o YwaGNR ORTMN
B

i
(1AF) 60 < o
WAGNR » 255 A
‘\O
?0

A primary navaid box is shown for RNAV approach procedures augmented by ground based facilities.

The system type, channel, and system approach ID are shown.

Some RNAV procedures utilize Terminal Arrival Area/Terminal Area Altitude (TAA). A graphical
depiction of each TAA sector is placed within the planview in the corresponding area. The TAA’s
foundational waypoint is depicted along with the forming bearings, arrival altitudes, and applicable
NoPT labels. Generally the TAA replaces the MSA as indicated in the MSA box.

When the normal TAA coverage of 30 NM (25 NM ICAQ) from the base waypoint is modified, the
segmented areas are depicted with the applicable altitudes indicated.

Due to the required use of a database, only waypoint names are shown. Formations and coordinates
are omitted.

Along track distances, normally to the next named waypoint, are shown per source for un-named

waypoints.
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APPROACH PLANVIEW — NOT TO SCALE INSETS

VICKI (14F)

Cd 1 :

N\ / \ |

s s l

ALPAL V% \ |
VESS

@

|

0 MISSED :

D APCH FIX | NOT TO SCALE

‘ (b D1.8
TAPA

o
o

Insets are used to portray essential procedural information that falls outside of the planview boundary. The
use of insets facilitates larger scales for depicting core segments of the procedure.

1— A solid line is used to outline the inset when the information has been remoted from the associated "To
Scale" tracks. Labels inside the inset indicate the usage of the contained procedural information.
2 — A dashed line is used to outline the inset when the information remains in line with the associated "To

Scale" tracks. A NOT TO SCALE label is included inside the inset.

NON-PRECISION RECOMMENDED ALTITUDE DESCENT TABLE

&
-%m«g) T.O;D j_]l 9,_ J 9.0@&1&\ mé? z

VDA ALTITUDE 2244’ ) 652 \ 2756 VDA ALTITUDE | (GS out)

General Description: The Recommended Altitude Descent table, shown to facilitate the CDFA technique,

contains "check" altitudes that correlate directly to the Vertical Descent Angle (VDA) used in conjunction with

the final approach segment of the procedure. When the State Authority has not supplied this information,

Jeppesen will derive the altitudes based on the procedure VDA,

1 — The direction of the Recommended Altitude Descent table, top of descent down, is sequenced in the
same direction as the flight tracks in the profile. A grey arrow indicates this left-to-right or right-to-left
direction.

2 — The source for the DME "checkpoints” is indicated by the navaid ident. When the table is
Jeppesen-derived, DME is used whenever possible for the establishment of the checkpoints.

3 — The row of recommended altitudes is labeled to indicate their associated use with the VDA.

4 — The DME distance that defines each checkpoint is depicted in whole and tenths of a NM.

5 — A recommended altitude, (which is defined by a position along the VDA at a given point) is supplied
corresponding to each checkpoint in the table.

6 — When DME is not available, each checkpoint will be defined by a distance to a fix along the final
approach course. This distance is shown in whole and tenths of a NM.

7 — The "to" waypoint is indicated when checkpoints are defined by a distance to a fix.

8 — When a Non-Precision approach is combined with a Precision approach, a qualifier is added to indicate

that the depicted recommended altitudes relate to the non-precision approach only.
9 — Bold text indicates the altitude is charted in the FAF altitude box within the Briefing Strip.

N\
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APPROACH PROFILE VIEW

The Profile View graphically portrays the Final/Intermediate segments of the approach. A Not To Scale
horizontal and vertical cross section is used.

==

5 —
6 —
-
8 —

8=
9—
10—

emphasize the Final Approach Course. Arrowheads are
added as needed to indicate direction of flight.

Bearings are placed either above, below, or inset in the
track.

Both inbound and outbound bearings are depicted for @

All procedure bearings are shown. Bold text is used to (P

‘3\5"' —310e 130 = 310"
|

procedure holding/racetrack patterns.
‘ o - a maximum!
All altitudes depicted in the profile view are MINIMUM 2500 5500" |

altitudes unless specifically labeled otherwise. All altitudes
are above mean sea level in feet (AMSL). @

Maximum altitudes: may be abbreviated "MAX".
Mandatory altitudes: abbreviations are not used.
Recommended altitudes: abbreviations are not used.

RECOMMENDED |
2500'

Bold text is used to emphasize the procedure altitude at @

the FAF or the GS intercept altitude at the FAP/FAF. This 2500,|

is also the altitude shown in the Briefing Strip. =

The type of navaid is indicated. Identifying Morse code is I

shown for all markers. When known, glide slope crossing

altitudes are included. @ an

The navaid ident or name is included where confusion IOM

may occur. The crossing altitude of the Vertical Descent LI VOR MNRVA DS5.5
Angle (VDA is included whenever applicable. 250“' (V’DA 2590' D2.7 IMVB DJP
All fix names are shown along with any DME formations.
The ident of the source DME is included when multiple
DME sources are charted.

Stand-alone DME fixes are depicted similar to named
waypoints.

///////A‘"

L
figz777777)

@ Maintain 11000 or above until established 0VO£@
outbound for procedure turn. A : )
F BRETT  [~1672C

S, JUAtY \osrare T80 wm
@ @ g |_78000" . 3AT

H.AP
TCH 53' !

TDzE 35k 5885/ y
TDZE 350 5869 “|/1 2

] ] “YD

Procedure notes that relate directly to information portrayed in the profile view are charted within the
profile view, normally placed in the upper right or left corners.

A "broken” navaid or fix symbol indicates that it does not fall directly in line with the final approach track.

Outbound bearings associated with procedure turns are included for situational awareness.
Minimum altitude while executing the procedure turn.

The distance to remain within while executing the procedure turn. Distance is measured from the
initiating navaid/fix unless otherwise indicated.

Profile view "ground line". Represents an imaginary straight line originating from the runway threshold.

No terrain high points or man-made structures are represented in the profile view.

Procedure flight tracks are portrayed using a thick solid line. Multiple separate procedures using the
same altitudes are represented by a single line.

Final Approach Point (FAP). Beginning of the final approach segment for precision approaches.
Nautical Mile (NM) distance to the "0" point. Not included at DME fixes.
Nautical Mile (NM) distance between two navaids and or fixes.
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11 — Final Approach Course bearing. Only repeated if a change in course occurs.
12 — Tracks are placed relative to each other based on the corresponding crossing altitudes.
13 — Non-precision procedure flight tracks that deviate from the Glide Slope and or the Vertical Descent
Angle are depicted as a light solid line.
14 — Pull-up representing the DA/MDA or when reaching the descent limit along the GS/VDA.
15— Pull-up arrow associated to a non-precision approach not using a CDFA technique.
16 — Touchdown zone, runway end, or threshold elevation labeled accordingly.
17 — Threshold crossing height associated to the charted glide slope or vertical descent angle.
18 — Runway block symbolizing the runway. The approach end represents the runway threshold.
an rommr
106° 286° moooy 2.0 NM
: —— 4.8 NM. f
1 MIHW --.'0 2900.ﬂ to AWARE 1o AWARA:
63 VDA 2750 AWARE
‘ (T
Q0> 2700" ] o —
@ 2500" I mpa : Mt—‘—
5.2 3.0 1 2.0 RWYH 1236’
10.6 5.4 0.4 0
19 — Time limit applicable to the outbound leg of the procedure holding/racetrack.
20 — Minimum altitude while executing the procedure holding/racetrack.
21 — Outbound and inbound bearings associated to the procedure holding/racetrack.
22 — RNAV waypoints are identified by their five character identifier only.
23 — Segment Minimum Altitudes (SMA) are represented by a shaded rectangle bordered by the two
defining fixes. The minimum altitude is shown along the top edge of the sector.
24 — Altitudes that correspond to the VDA.
25 — Nautical miles to the next fix is supplied for the "Top of Descent" when not at a fix.
26 — Pull up along the VDA at the DA/MDA is depicted relative to the missed approach point.
27 — Nautical miles and name of "to" fixes are supplied for all along track distance fixes.
28 — A dotted gray line illustrates the VNAV path from the FAF to the Landing Threshold Point (LTP) TCH.
The VNAV path supports CDFA flight techniques between the FAF and MAP only. The VNAV path is
NOT intended to be used below the DA/MDA. In accordance with FAA and ICAQ regulations, descent
i i ibited without visual reference to the runway environment.
29 — Visual flight track is shown when the missed approach point is prior to the runway threshold.
DESCENT/TIMING CONVERSION TABLE — LIGHTING BOX — MISSED APPROACH ICONS
Gnd speed-Kts 70 | 90 | 100| 120| 140 | 160 —-( : )
Gs 3.00°] 377 | 484 | 538 | 646 | 753 | 861 |—==2) )
VDA 3.10°| 384 | 494 | 548 | 658 | 768 | 878 |3 )
FAF to MAP 6.3 |5:24]4:123:47(3:09]2:42|2:22 ———@

] ==
o -

Indicates Ground Speed in Knots for several common aircraft approach speeds.

For precision approaches, Glide Slope angle is shown in degrees along with relative descent rates in
feet per minute.

For non-precision approaches, Vertical Descent Angle is shown, when applicable, in degrees along
with relative descent rates in feet per minute.

The location of the Missed Approach Point is defined, the distance and associated timing is included
only when applicable.

Installed approach lights, visual approach slope indicators, and runway end lights are depicted for the
straight-in landing runway.

Missed approach Icons which symbolize the initial "up and out" actions associated with the missed
approach procedure are depicted. The complete missed approach instructions are shown in textual

form in the Briefing Strip.
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LANDING MINIMUMS

All known authorized landing minimums and associated components out conditions are provided within
the minimums section. Publication of landing minimums does not constitute authority for their use by all
operators. Each individual operator is responsible for validating that the appropriate approval has been
obtained for their use.

1 — Indicates that the landing minimums published are based m—
on TERPS change 20 or later version. U.S. OPSPEC ®_ IR
requirement for non-CDFA penalty applies. @_ T STRAIGHT

2 — Indicates that the published landing minimums are compliant
with EASA AIR OPS. State supplied values are compared to @ STRAIGHT
EASA AIR OPS and the higher of the two published.

3— Indicates that the landing minimums published have been (> |KEXN STRAIGHT
supplied by a State Military. No comparison has been done
to any other landing minimum criteria. @— JAR-OPS STRAIGHT

4— Indicates that the landing minimums or development criteria I
have been supplied to Jeppesen by the customer. CD_I STRAIGHT

5— Indicates that the published landing minimums are compliant
with JAR-OPS 1. State supplied values are compared to
JAR-OPS 1 and the higher of the two published. D

6—  No label indicates that the published minimums are based on M?:
different standards than those listed for the labels explained 90
above.

7—  Indicates that the published Circle-To-Land minimums are based
on TERPS 8260.3B change 21 or later version. Expanded circling
approach areas apply. For a listing of these expanded areas
reference the, Air Traffic Control - United States - Rules and
Procedures.

8—  Aircraft approach categories (also see Chart Glossary).

9— TERPS maximum circling speeds.

10— ICAO maximum circling speeds.

NOTE: Known deviations from the TERPS or ICAQ maximum
circling speeds will be shown. For countries that do not supply
maximum circling speeds, aircraft approach categories will

be shown. @ m

11— For Circle-To Land only approaches, both the aircraft

CIRCLE-TO-LAND

approach categories and the appropriate maximum circling par) 230" (200°)
speeds are shown just prior to the minimums. - —

12— Decision Altitude (Height) label, used as an indicator for the m
two subsequent values (also see Chart Glossary). ,

13— Decision altitude shown in feet above Mean Sea Level. Mjﬁl}}m

14 — Decision height shown in feet Above Ground Level based on ®
the straight-in approach reference datum.

15 — Minimum Descent Altitude (Height) label, used as an indicator pasmoac) 4207 (390°)
for the two subsequent values (also see Chart Glossary).

16 — Minimum descent altitude shown in feet above Mean Sea ‘D
Level.

17 — Minimum descent height shown in feet Above Ground Level RA 106’
based on the straight-in approach reference datum or, the oar) 111587 1007)
airport elevation when applicable to the Circle-To-Land
minimums.

18 — Decision Altitude and or Minimum Descent Altitude (Height) is shown when either can be used
depending on operational approval. The use of a DA(H) in conjunction with a non-precision approach
may require operational authorization.

19 — Radio Altimeter height, associated with CAT Il precision approaches.
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Landing visibilities are supplied for all approach
condiprocedures. As a service to our customers, when
the Governing State Authority has not provided landing
visibilities for a particular approach procedure, they will
be derived by Jeppesen based on EASA AIR OPS
guidelines. A "Standard" label (explained on the
previous page) in the upper left corner of the minimums
band indicates that the published visibilities are EASA
AIR OPS compliant. Visibilities that have been derived
by Jeppesen are all RVR VALUES. Operators using
these visibilities should be aware of this especially if
their standard operating procedures do not require a
conversion when a meteorological visibility is reported

Visibilities are shown for all known approach condi-
tions separated out according to aircraft approach
categories. Visibility values are reported and thus
depicted in the form of Nautical/Statute miles, Feet,
Meters, and Kilometers. RVR values, when reported
and authorized by the State Authority, are shown
alone/paired with a meteorological value and are
labeled "R". Visibilities are shown separated by
linework with the applicable aircraft category to the
far left of the minimums box and all relevant approach
conditions shown above the column.

(Met Vis to RVR/CMV).

1— Nautical or Statute mile visibilities are depicted in whole and T I
fractions of a mile. No units label is shown; a specified visibility of "V A V]/2
1" means "1 mile".

2 — Equivalent Runway Visual Range (RVR) values associated with c|l V1%
nautical/statute mile visibilities represent readings in hundreds of
feet, as R 24 meaning 2400 feet RVR. RVR values are shown when s L
authorized by the State, applicable to a specific approach procedure. Al R40 3

3 — Visibility values in meters are labeled with an "m" while values in B or V74
kilometers are labeled with a "km". When an RVR value is not 1
equivalent to the associated meteorological visibility, both are shown C| R60orV1Ya
and labeled "R" and "V"." When RVR and MET VIS are equivalent,
the visibility is shown once, 'and labeled as R/V, meaning either n r
RVR or MET VIS. 7| R1500m

4 — The particular condition is Not Authorized. B| V1600m

5 — The particular condition does not apply. C|R/V1800m

6 — Indicates that a ceiling is required as part of the overall landing
minimums. Ceilings are shown as a height above ground level in D| V3.2km
feet or meters depending on the unit used for reporting.

7 — When required, ceilings are depicted prior to the associated visibility. ——@—
A label is shown when ceilings are combined with visibilities. D NA

8 — Type of approach is indicated when multiple types are combined.

9 — Known conditions that affect the minimums are shown above the o
visibilities which may or may not be affected by that condition. ol NOT APPLICABLE

10— Notes that only apply to the charted minimums are shown within

the minimums band.

11 — Label for straight-in minimums, and the straight-in runway number.

CEILING REQUIRED
12 — Sidestep landing minimums are shown when supplied by the State. /
13— Notes that apply to a given set of minimums are shown above the

affected values.

14 — The set of minimums applicable when a circling maneuver is ®cm-vrs
required are labeled as such.

15— The MDA(H) label for circle-to-land minimum descent altitudes and E 400-V1600m
the associated height is shown at the top of the column.

STRAIGHT-IN LANDING RWY 35L

ILS LOC (GS out)
pa) 2307 (2007) moa) 4207 (3907)

SIDESTEP LANDING
RWY 35R

CIRCLE-TO-LAND

@ ®NAW951M‘

moag) 5007 (470°) Runway 17L/35R

e

V1 V1Va |14 540°5087)-172

RA40orV ¥4

FULL ALS out RAIL out | ALS out | ALs out W] MDA{HJ@
Al Vi | 540" 1508)-1
8l B | o [R24erV/oR4OVF| RS0 6 V1 120
cR24arVY2| 5,
D

R60 o V17s

ViYs V2 1

o
&

640'(608)-2

H RVR 18 with Flight Director or Autopilot or HUD to DA.
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Labels used in conjunction with landing visibility values:

R An "R" label indicates that the associated value is RVR. When the State Authority has supplied landing
visibilities, and has indicated that the value supplied is an RVR, the "R" label is applied. As a value
add, when the State Authority has not supplied landing visibilities Jeppesen applies our "Standard"
visibilities which are based on EASA AIR OPS. Since all straight-in landing visibility values in EASA AIR
OPS are in the form of an RVR, all values depicted when the State Authority has not supplied visibilities
will be labeled’ with an "R". How these values are used is dependent on each individual operators
regulations.

\ A "V" label indicates that the associated value is a metric or nautical/statute mile visibility. Only
visibilities that have been supplied by the State Authority will be labeled with a "V".

R/ An "R/V" label indicates that the associated value can be either an RVR or visibility depending on
what is reported by ATC. Only RVR/Visibility values that have been supplied by the State Authority
will be labeled with an "R/V".

Guide for Visibility Label Usage:

Operation c:‘_:;ﬁd R;E“Rfr%d Probable Pilot Action

RVR Value is compared directly to the value on the chart.
or
RVR 1 Met vis

Il Value is converted into an RVR equivalent (CMV) and then is compared to
the value on the chart.

RVR in feet is converted to SM then compared directly to the value on the

: g RVR . P
Air Carriers v chart - or - RVR in meters is compared directly to the value on the chart.

Applying or
EASA AIR OPS| VIS | et vis| value is compared directly to the value on the chart.

RVR | Value is compared directly to the value on the chart.

R/V
Met Vis| Value is compared directly to the value on the chart.

RVR | Value is compared directly to the value on the chart.

or
RYR | met Vis H Value may or may not be converted to an RVR dependent on the Operators

regulations, the resultant value is compared to the value on the chart.

Air Carriers
N,;* Appl‘ving rvr | RVR in feet is converted to SM then compared directly to the value on the
EASA AIR OPS OVF chart - or - RVR in meters is compared directly to the value on the chart.
-and-
Nen-Commercial VIS | Met Vis| value is compared directly to the value on the chart.
Operators

RVR | Value is compared directly to the value on the chart.

R/V
Met Vis| Value is compared directly to the value on the chart.

Il An operator must ensure that a reported meteorological visibility to RVR/CMV conversion is not used
for take-off, for calculating any other required RVYR minimum less than 800m, or when reported RVR is
available.

H For Non-Commercial operators, your individual regulations dictate the need for and use of landing

visibilities.
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CHART BOUNDARY LINE INFORMATION

oA 8
; n.
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=
=] -
1 — Label indicates the State has specified that the approach procedure complies with the United States
Standard for Terminal Procedures criteria as it relates to aircraft handling speeds and circling area

development.

2=— Labels indicate the State has specified that the approach procedure complies with the ICAO
PAMS-OPS criteria as it relates to aircraft handling speeds and circling area development.

3 — Label indicates the MIPS design criteria when it is known that the procedure is designed according
to Military Instrument Procedures Standardization, which is the short form for AATCP-1, NATO
Supplement to ICAQ Document 8168-0PS/611 Volume 11,

4 — Shown when procedure source amendment information has been supplied by the State (USA).

5 — Gurrently only shown on U.S. approach procedures, the Procedure Amendment Reference Date is
supplied on charts with an Effective Date later than 22 OCT 20089. This reference date is used to
establish electronic database currency.

| ]

CHANGES: Alrport and TDZ elevations, notes. € JEPPESEM, 1997, 2008. ALL RIGHTS RESERVED.
6— A brief summary of the changes applied to the chart during the last revision.

7 — Jeppesen Copyright label,

END OF APPROACH CHART LEGEND
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Publication of minimums does not constitute authority for their use by all operators. Each
individual operator must obtain appropriate approval for their use.

1. GENERAL

The inverted “Standard” label in the upper left corner of the minimums box indicates that the
minimums are based on EASA AIR OPS and State Minimums, if provided. They are not com-
pared against other concepts like ECOMS. For a detailed excerpt of EASA AIR OPS minimums
refer to Jeppesen ATC-Chapter "AERODROME OPERATING MINIMUMS - EASA AIR OPERA-
TIONS".

Jeppesen charted minimums are not below any State-provided minimums. RVR/CMV/VIS values
are shown in measuring units as reported by the governing agency.

AOM for take-off and landing are either shown on Jeppesen instrument approach or aerodrome
charts or on a separate minimums listing.

Landing minimums will be shown as RVR, as provided within the EASA tables.
A Visibility, prefixed "VIS", will only be charted if a VIS value is published as State minimum.

A Converted Meteorological Visibility, prefixed “CMV”, will only be charted if a CMV value is pub-
lished as State minimum.

Take-off minimums are shown as RVR, or without prefix if they are either RVR or VIS.

A Visibility, prefixed "VIS", will only be charted for take-off if a VIS value is published as State min-
imum.

Circling minimums without prefix are always visibilities.

For separate minimums listings (like 10-9S pages) RVR, CMV and VIS are abbreviated as “R”,
“CY’ and “VH-

NOTE: Most of the samples in this document are intended to illustrate only the relevant informa-
tion of the related paragraph. Other sections (like circling minimums) within the samples are inten-
tionally left blank.

2. TAKE-OFF MINIMUMS

Low visibility take-off operations below a visibility of 800m require that the operator verifies that
Low Visibility Procedures (LVP) or equivalent procedures have been established and are in force.

Jeppesen charts the lowest possible take-off minimums (including LVTO) because the LVP infor-
mation is not always published in the AIP.

Only if there is a clear statement within the AIP that LVP are not available for the specific airport,
the take-off minimum will be charted as RVR 550m VIS 800m (or higher State value).

The multiple RVR requirement means, that the required RVR value must be achieved for all of the
relevant RVR reporting points (touchdown zone, mid and rollout end of runway), except for the
initial part, which can be determined by pilot assessment. Approved operators may reduce their
take-off minimums to RVR 75m with an approved lateral guidance system and if the runway is
protected for CAT Ill landing operations and equivalent facilities are available.
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Jeppesen charts a take-off RVR of 75m only if the runway is approved for CAT IlIB operations
with RVR 75m.

Night operations always require runway end lights. This is not indicated in the take-off minimums
box.

Sample of Take-off Minimums

[ Standard | TAKE-OFF

Low Visibllity Take-off
HIRL,. CL & RL.CL& Day: RL & RCLM Day: RL or RCLM Adequate vis ref
relevant RVR relavant RVR RL & CL Night: RL or CL Might: RL ar CL \Day only)
A
_B TDZ, MID, RO TDZ, MID, RO
Tl ewri125m avk 150m fvi 200m Ve 300m 400m 500m
D
B RWY 0BR, 26L: RVR 75m with approved guidance system or HUD/HUDLS.

3. CIRCLING MINIMUMS

Circling minimums are only charted if a circling OCA(H) or MDA(H) is provided by the procedure
source. Otherwise, the circling box is removed. If circling is not authorized by the procedure
source, it will be noted in the Briefing Strip header. Where straight-in minimums are higher than
circling minimums (DH/MDH or RVR/VIS), a note is added to remind the pilot that the higher
straight-in minimums have to be used.

Sample of Circling Minimums

CIRCLE-TO-LAND

Max
LKts I MDA(H) VIS

00| 750" (667°) 1500m
135 | 750 (667') 1600m
180 | 850" (767"} 2400m
205| 850 (767') 3600m




—w_JEPPESEN CHART LEGEND 173
CHART LEGEND - EASA AIR OPS AERODROME OPERATING MINIMUMS (AOM)

e.lé\lV?N_PRECISION APPROACH MINIMUMS AND CHART PROFILE

According to the EASA AIR OPS requirements for Commercial Air Transport Operations (Part
CAT), all non-precision approaches shall be flown using the continuous descent final approach
(CDFA) technique with decision altitude (height), and the missed approach shall be executed
when reaching the DA(H) or the missed approach point (MAP), whichever occurs first. The lateral
part of the missed approach procedure must be flown via the MAP unless stated otherwise in the
procedure.

Jeppesen criteria for charting of CDFA or non-CDFA minimums are based on AMC1
CAT.OP.MPA.115 Approach flight technique — aeroplanes.

Normally, only CDFA minimums are shown. They are identified by the use of a DA/MDA(H) label.
Jeppesen does not apply an add-on when publishing a DA/MDA(H) for a CDFA non-preci-
sion approach, because this depends on operator specific factors.

The CDFA condition will always be identified by the term ‘CDFA” above the DA/MDA(H) label.

Non-CDFA minimums are shown in exceptional cases and identified by an MDA(H) label. The
MDA(H) label is also charted if the State explicitly publishes an MDA(H) on procedure source
instead of an OCA(H). The non-CDFA condition will always be identified by the term ‘non-CDFA”
above the MDA(H) label.

Sample of Non-precision Minimums (CDFA)

STRAIGHT-II

oa/moam 4707391
ALS out

RVR 1500m

RVR1100m
RVR 1800m

olo|e|»
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Sample of Non-precision Minimums (CDFA + non-CDFA)

STRAIGHT-IN. LANDING, RWY 09L
VOR DME VOR
CDFA non-CDFA
pa/moa) 4707 (391" moaiH) 4707391
ALS out ALS out
A
? RVR 1500m RVR 1300m RVR2000m
I 1100m
it RVR 1800m RVR 1500m RWVR 2200m
D

The profile depiction will be modified to show the continuous descent track on final approach.
Source-published minimum altitudes will be shown as segment minimum altitudes in the profile
(grey shaded box). These minimum altitudes are typically provided for obstacle clearance and
must not be violated to remain clear of obstacles or terrain.

If not published by the procedure source, a table depicting distance vs altitude or DME vs altitude
information will be calculated by Jeppesen and shown above the profile view.

The missed approach pull-up arrow is shown at the point where the decision height is reached.
There is no level segment depicted prior to the MAP, the MAP symbol is shown at the same posi-
tion as published by the procedure source.

CDFA depiction (profile view)

IMJ DME 6.0 7.0 8.0 9.0 10.0
ALTITUDE 3620° 3940° 4260° 4580" 4900°
Letr
5900 137°
o3 4900 2 Min

G;.BUDI __.,_'53“

J D5.0 o D10.0
TCH 50
[ ] I 330 4260° |
- 1 aee® |
ArT 2930° .0 | 3.0 2.0 l
0 4.0

In exceptional cases it may be necessary to include both, CDFA and non-CDFA flight path. In this
case, a level segment is shown prior to the missed approach point and the pull-up arrow is shown
at the MAP to depict the non-CDFA procedure.
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CDFA and non-CDFA depiction (profile view)

MM to MN33 1.0 2.0 3.0 FN33
ALTITUDE 3790’ 4160° 4530° 4900°
Lectr
5900 137°m

[TCH 52°] IW\"JJJ

o,
B e M:"ﬂi

arr 2731’ | 2.3 to MAP 1.7
[i] 4.0

5. CAT | PRECISION AND APV APPROACH MINIMUMS
An RVR of less than 750m may be used:
a. for CAT I operations to runways with FALS and TDZ and CL, or

b. for CAT | operations to runways with FALS but without TDZ and/or CL when using an
approved head-up guidance landing system (HUDLS) or an equivalent approved system, or

c. for CAT | operations to runways with FALS but without TDZ and/or CL when conducting a
coupled or flight-director-flown approach to decision height, or

d. for APV operations to runways with FALS and TDZ and CL when using an approved head-
up display (HUD).

NOTE: A conversion of reported meteorological visibility to CMV should not be used for any RVR
minimum less than 800m. In this case a minimum VIS of 800m applies for the procedure. A char-
ted “RVR XXXm” (any RVR below 800m) have to be understood as “RVR XXXm or VIS 800m”.

The European States publish more and more LPV (SBAS CAT I) procedures. To clearly differenti-
ate between the CAT | and APV operations, the terms “LPV CAT I” and “LPV” are used in the
minimums box.
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Sample of CAT | Minimums (FALS + TDZ + CL)

STRAIGHT-IN LANDING RWY 26

ILS
paH) 92971200

FULL

TDZ or CL out

ALS out

RVR 550m

RVR 550m ¥

RVR 1200m

A
B
c
D

[

W /0. HUD/AP/FD: RVR 750m

The note “W/o HUD/AP/FD: RVR 750m” indicates that the use of HUD or autopilot or flight direc-
tor is required if TDZ or CL are not available. Otherwise the RVR is 750m.

Sample of CAT | Minimums (FALS, no TDZ and/or no CL)

STRAIGHT-IN LANDING RWY 26

LPV CAT |
DA(H) 529'{200'}

FULL

ALS out

rRVR 550m0

RVR 1200m

B olonlo|>»

W/a. HUD/AP/FD: RVR 750m
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The note “W/o HUD/AP/FD: RVR 750m” indicates that the use of HUD or autopilot or flight direc-
tor is required for the charted RVR. Otherwise the RVR is 750m.

Sample of CAT | Minimums (IALS)

STRAIGHT-IN LANDING RWY 26
ILS
par) 929 (200
FULL ALS out

RVR 750m RVR 1200m

o0 = >
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Sample of APV Minimums (FALS + TDZ + CL)

Standard STRAIGHT-IN LANDING RWY 26
LNAV /VNAV
par 9607 (250

ALS out
A
B
- RVR 750m H RVR 1300m
D

BWith TDZ & CL & HUD: RVR 550m

The RVR is 750m. The RVR could only be reduced to 550m if TDZ and CL are operational and a
HUD is used.
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Sample of APV Minimums (FALS, no TDZ and/or no CL)

STRAIGHT-IN LANDING RWY 26
LNAV/VNAV
DA (H) 560'{25{}";
ALS out
B
c RVR 750m RVR 1300m
D

6. LOWER THAN STANDARD CAT | MINIMUMS

Operators must be approved by their authority to conduct lower than standard CAT | operations.
For approved operators, tailored charts will be created on customer request only.

7. CAT Il PRECISION APPROACH MINIMUMS

Minimums are applicable to EASA AIR OPS approved operators as well as to FAR 121 operators
and those applying U.S. Operations Specifications (Ops Specs).

The minimum RVR is 300m.

EASA operators: For category D it is required to conduct an autoland. Otherwise, the minimum
RVR is 350m; however, this value is not charted on Standard Jeppesen charts.

For US operators: Autoland or HUD to touchdown are required.
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Sample of CAT Il Minimums

STRAIGHT-IN LANDING RWY 09L
CAT Il ILS
ABCD
RA 100’
oagmy 179 7100%)
RVR 300m

8. OTHER THAN STANDARD CAT Il PRECISION APPROACH
MINIMUMS

Other Than Standard CAT Il minimums will only be published if the procedure is approved for it by
the aerodrome’s Civil Aviation Authority. Charting is similar to standard CAT Il minimums. An
RVR of 400m or below can only be used if CL are available.

Sample of other than Standard CAT Il Minimums (FALS + CL)

| Standard | STRAIGHT-IN LANDING, RWY 14
OTS CAT 1 ILS
ABCD
RA 98’
DA[H) 150':!00']
CL out
RvR 350m RVR 450m

Sample of other than Standard CAT Il Minimums (FALS, no CL)

STRAIGHT-IN LANDING RWY 12
OTS CAT I ILS
ABCD
RA 1127

pam 12937 100%)

RVE 450m
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9. CAT Il PRECISION APPROACH MINIMUMS

Only CAT IIIA minimums are charted on Standard charts within the EASA AIR OPS application
area. The DH 50’ value is charted based on customer input and does not necessarily mean that
the pilot has to use this value as decision height. There is no State within Europe publishing a
specific DH value for CAT IlIA operations as State required minimum.

RVR 200m, as the minimum RVR for CAT llIA operations according to EASA Air OPS, is charted
unless a higher value is required by the State of the aerodrome.

Pilots have to check the Flight Operations Manual (or similar documents) for their specific appro-
vals.

10. AERODROME MINIMUMS LISTING

On customer request, the EASA AIR OPS minimums may be made available on a minimums list-
ing page. The listings are indexed as 10-9S5/10-951, 20-9S/20-951, etc.

TERPS change 20 was harmonized with the EASA minimum tables for CAT I, APV and NPA
(CAT C and D aircraft only). Those procedures with the TERPS label are therefore EASA AIR
OPS compliant and a 10-9S page is normally not required.
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Sample of 10-9S chart

EDCM/ AHE —= JEPPESEN e %
! AN 1T
. ANKE INTL
STRAIGHT-IN RWY A B C D
291 ILs | 5087°(225") | 5087°(223') | 5087'(223") | 5087°(22%")
FULL| R550m R550m R550m R550m
TDZ or C out @ R550m R550m R550m R550m
ALS out | R1200m R1200m R1200m R1200m
Loc NOT
APPLICABLE

VORDME @ 5510°(640° 55107(646") | S510°1648") | 551076487
R1500m R1500m R2300m R2300m
ALS out R1500m R1500m R2400m R2400m
VOR | 5510°(646" 5510'(646°) | 55107646°) | 55106467
R2500m R2500m R2700m R2700m

AlSout | R3200m R3200m R3400m R3400m

29R RNAY | 5B10°(948") | 5B107(948") | 5B10°(948") | 5B10°(948")
[LNAV/VNAV] | R1500m R1500m R2400m R2400m
AlSour |  R1500m R1500m R2400m R2400m

RMNAV [LNAV| | 5B10°(948") | 58107(948") | SB10°(948") | 5810°(948")
R3IB00mM R3IBOOmM R4000m R4000m
ALS out R4500m R4500m R4T00m R4T00m
W /o HUD/AP/FD: R7S0m
@ Continuous Descent Final Approach

CIRCLE-TO-LAND 100 KT 135 KT 180 KT 205 KT
Not authorized 5800°(880") | 5870°(950") | 63B0'(1460°) | 6380°(1460")
Morth of airport V1500m @ V1600m @ V1400m @ V3600m @

© or higher minimums of preceding straight-in approach

TAKE-OFF
Low Yisibility Take-olf
o
MIRL, £L & RL.CLA Doy BL L RCLM Day: L e, ROLM Adegoate viurel
+alevant BVE relovant AVE AL & L Might: WL e CL Hight: KL e OL [
A
“B| oz M, RO TOZI. MID, RO
T R125m R150m R200m RI00m 400m 500m
o
BRWY 33: R75m with approved guidance system or HUD/HUDLS.

CHANGES: Take-aff minimema, £ WPFLEN. 2000, 200F, ALL REGHTS BESIRVED
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11. DEPICTION OF EASA AIR OPS AOM IN CASE OF EXISTING
STATE MINIMUMS

If State minimums are officially published, the depiction of AOM may differ from the standard
depiction where all values are expressed as RVR or VIS.

a. If RVR and VIS are charted together, the RVR value is compulsory. If no RVR is reported,
the reported VIS has to be used without conversion.

b. No prefix is charted if RVR and VIS is identical. The reported RVR is compulsory. If no RVR
is reported, the reported VIS has to be used without conversion.

c. If only VIS is charted, the reported VIS has to be used without conversion.

d. If CMV is charted, the pilot converts a reported VIS and compare this value against the char-
ted CMV.
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AIRLINE FORMAT
APPROACH CHART LEGEND AIRLINE FORMAT

GENERAL

This legend serves as supplementary information to the new format and regular approach chart
legend. The following pages briefly explain the differences and symbols used on airline charts.
Airline charts refer only to aircraft categories C and D. Blue as an additional color serves for better
differentiation between primary and secondary information.

APPROACH CHART HEADING

LESB/MLH saeppesen BASLE-MULHOUSE, FRANCE
BASLI{'—MLILHOLISE Op= 1wos oILS Rwy 16
ATIS BASLE Approach BASLE Tower Ground
127.87 _119.35 1183 _121.6

0 Airline chart icon.

The former reference to CAT Il and CAT lIl suffixes are routinely being omitted by vari-
ous states according to ICAO recommendations. Whenever possible, CAT |, CAT II,
and IIIA ILS procedures will be combined.

toc Final Gs CAT IHIA ILSICAT I & I1 LS| o054 £y 885
MH Apch Crs D3.6 MH oH 50’ : Refer to
111.55 | 155° (2030711659 @ Minimums | ppy 864

The lowest permissible CAT IIIA minimum will always be charted if a runway is CATIIIA
approved together with a cross reference note for CAT | and CAT Il referring to the min-
imums.

PLAN VIEW

DME distance and radial information spaced at intervals of 5 NM

0=

5 g™

@
xgu

N
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Special use airspace (Prohibited, Restricted, Danger Areas)

DX(P)-1

Secondary airport

*,
u Mulhouse
(Habsheim)

PROFILE VIEW
Recommended Altitude Descent Table
LOC MH DME 5.0 4.0 3.0 2.0 1.0
(GS out) ALTITUDE 2480’ 2160" 1840’ 1520 1200"

When not already state-supplied, a DME ribbon, beginning at the final approach fix (FAF), will be

shown for all non-precision approaches when a suitable DME is used in the procedure.

Conversion Table

Gnd spead-Kis

120

140 | 160

180

L5 G5 3.00%or

LOC Descent Gradient

5.2% | %37

T43 | 849

956

MAFP af DO.6 MH

The aircraft approach speeds have been adjusted to better match the aircraft categories C and D.
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APPROACH AND AIRPORT CHART MINIMUMS

Landing Minimums

STRAIGHT-IN LANDING RWY 24 CIRCLE-TO-LAND
ILS LOC (GS out) .
CAT A CATII CATI Mot authorized
c:RA 101’ Morthwest of rwy 06R/24L
par) 1087 100%)

o:RA 107" |oam c:286% 278"
04 50" loam 118107 0:296"288") | moam1000’(992°)
ALS

FULL ALS out out *l??: MDA[H) VIS —]

! r
[ Covk 200m|  wn 500m B | vm 650m | eve 1200m| R 1400m |L sgoom) 2] 1210 (1186°) 2400m
VR 1800m 205| 1500 (1478°) 3500m

D
EOperaturs applying U.5. Ops Specs: Autoland or HGS required below RVR 350m.

Typical depiction of landing minimums for runways approved for ILS CAT IlIA operations.

Take-off Minimums

TAKE-OFF 0
All Rwys
— LVP must be in Force
Operators
HIRL, CL RL, CL RCLM (DAY only] | RCLM (DAY only) NIL
& mult. RVR req & mult. RVR req RL & CL or RL or RL (DAY only)
C 125m 150m 200m 250m
400m 500m
D 150m 200m 250m J00m
H Cperators applying U.5. Ops Specs: CL required below 300m; approved guidance system required
below 150m.

CAUTION: Legend pages titled “AIRLINE FORMAT” contain information specific to charts
created for airlines. These legend pages include only those items that are unique to the air-
line format. For information not covered in the “AIRLINE FORMAT” legend, refer to the
“NEW FORMAT” and regular “APPROACH CHART LEGEND.”

SID/DP/STAR OVERVIEW CHART LEGEND AIRLINE FORMAT

SID/DP/STAR overview charts are to-scale; however, they are not intended for navigation pur-
pose. They serve mainly to enhance terrain and general situational awareness and to provide
basic information useful in flight planning. If ordered by your airline, these optional overview
charts serve as supplementary information only in conjunction with the associated SID/DP/STAR
charts.

The following pages briefly explain the differences and symbols used on the airline overview
charts. Blue as an additional color serves to better differentiate between primary and secondary
information.
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Sample Overview Chart

NJEPPESEN
WAL one  wwmwlioine A Sy
OALL RWYS
P N o v ]
: "5’ 2306
4367 \ VALENCIA .
VLC VOR DME (6}

U?B Valencia
- 39-30 \ f-. Manises
CONTOUR
INTERVALS
- ®
\

41 34’
S TRO

&
a.
o | L]
n_3
%
Jw
qx=
o)
=)
=
=
=|Q MAGAL &
L3 < 2 2 < S|
ZhEe > o100 ) 70+ 0050 450 . 00-00 7

CHANGES: New chart. (©) JEPPESEN SANDERSON, INC., 2005. ALL RIGHTS RESERVED.
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-
m
(@)
m
=
O

P60 00D OO0

Airline chart icon.

Index number (special chart for airlines).

Standard terminal arrival overview.

Standard terminal arrival routes to all available runways.

Highest of portrayed terrain high point/man-made structures, or terrain contours in the
charted plan view. Higher terrain or man-made structures may exist which have not
been portrayed.

North arrow.

Large water area, lake, or river.

Special use airspace (prohibited, restricted, danger areas).

Secondary airport.

DME distance circles preferably based on a VORDME on or in the vicinity of the airport
concerned. Where no suitable VORDME is available, DME distance circles may be cen-
tered on ILS/LOCDME, stand-alone DME or TACAN locations. For quick identification,
the box of the concerned radio aid is printed blue.

TMA boundary with name and airspace classification.

Brown box indicating the corresponding layer’s top elevation within the plan view.
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MANDATORY SIGNS

Mandatory signs have a red background with a white inscription. They are used to denote an
entrance to a runway or critical area and areas where an aircraft is prohibited from entering.

TAXIWAY/RUNWAY AND RUNWAY/RUNWAY HOLDING

This sign is located at the holding position on taxiways that intersect a

1 5_33 runway or on runways that intersect other runways. The inscription on the
sign contains the designation of the intersecting runway. The runway
numbers on the sign are arranged to correspond to the respective runway
threshold. For example, “15-33” indicates that the threshold for Runway
15 is to the left and the threshold for Runway 33 is to the right. A runway
holding position sign on a taxiway will be installed adjacent to holding po-
sition markings on the taxiway pavement. On runways, holding position
markings will be located only on the runway pavement adjacent to the
sign, if the runway is normally used by air traffic control for “Land, Hold
Short” operations or as a taxiway.

On taxiways that intersect the beginning of the takeoff runway, only the
designation of the takeoff runway may appear on the sign, while all other
signs will have the designation of both runway directions.

When a sign is located on a taxiway that intersects the intersection of two runways, the designa-
tions for both runways will be shown on the sign along with arrows showing the approximate
alignment of each runway. In addition to showing the approximate runway alignment, the arrow
indicates the direction to the threshold of the runway whose designation is immediately next to
the arrow.

ILS CRITICAL AREA HOLDING

At some airports, when the instrument landing system is being used, it is
necessary to hold an aircraft on a taxiway at a location other than the normal
holding position. In these situations the holding position sign for these opera-
tions will have the inscription “ILS” and be located adjacent to the holding po-
sition marking on the taxiway.

ILS
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RUNWAY APPROACH AREA HOLDING

At some airports, it is necessary to hold an aircraft on a taxiway located
in the approach or departure area for a runway so that the aircraft does

e not interfere with operations on that runway. In these situations, a sign

15-APCH with the designation of the approach end of the runway followed by a

' ’ “dash” (-) and letters “APCH” will be located at the holding position on
the taxiway. In this example, the sign may protect the approach to Run-

way 15 and/or the departure for Runway 33.

NO ENTRY

r 1 Prohibits an aircraft from entering an area. Typically, this sign would be located
‘ on a taxiway intended to be used in only one direction or at the intersection of
M vehicle roadways with runways, taxiways or aprons where the roadway may be

mistaken as a taxiway or other aircraft movement surface.

LOCATION SIGNS

Location signs are used to identify either a taxiway or runway on which the aircraft is located.
Other location signs provide a visual cue to pilots to assist them in determining when they have
exited an area. The various location signs are described below.

Taxiway Location Signs have a black background with a yellow inscription
and yellow border. The inscription is the designation of the taxiway on
A which the aircraft is located. These signs are installed along taxiways either
by themselves or in conjunction with direction signs or runway holding posi-
tion signs.

Runway Location Signs have a black background with a yellow inscription

and yellow border. The inscription is the designation of the runway on

-1 5 which the aircraft is located. These signs are intended to complement the
information available to pilots through their magnetic compass and typically

are installed where the proximity of two or more runways to one another

could cause pilots to be confused as to which runway they are on.
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Runway Boundary Signs have a yellow background with a black inscription
with a graphic depicting the pavement holding position marking. This sign,
which faces the runway and is visible to the pilot exiting the runway, is lo-
cated adjacent to the holding position marking on the pavement. The sign

is intended to provide pilots with another visual cue which they can use as
a guide in deciding when they are “clear of the runway.”

ILS Critical Area Boundary Signs have a yellow background with a black in-
scription and a graphic depicting the ILS pavement holding position mark-
“ " “ ing. This sign is located adjacent to the ILS holding position marking on the

pavement and can be seen by pilots leaving the critical area. The sign is
intended to provide pilots with another visual cue which they can use as a
guide in deciding when they are “clear of the ILS critical area.”

DIRECTION SIGNS

Direction signs have a yellow background with a black inscription. The inscription identifies the
designations(s) of the intersecting taxiway(s) leading out of the intersection that a pilot would nor-
mally be expected to turn onto or hold short of. Each designation is accompanied by an arrow
indicating the direction of the turn.

When more than one taxiway designation is shown on the sign each designation and its associ-
ated arrow is separated from the other taxiway designations by either a vertical message divider
or a taxiway location sign.

Direction signs are normally located on the left prior to the intersection. When used on a runway
to indicate an exit, the sign is located on the same side of the runway as the exit.

Taxiway Direction Sign or When the intersection is
A > ‘ g [\ <E->

Runway Exit Sign comprised of only one
crossing taxiway, it will
have two arrows associ-
ated with the crossing
taxiway.

DESTINATION SIGNS

Destination signs also have a yellow background with a black inscription indicating a destination
on the airport. These signs always have an arrow showing the direction of the taxi route to that
destination. When the arrow on the destination sign indicates a turn, the sign is located prior to
the intersection.

Destinations commonly shown on these types of signs include runways, aprons, terminals, mili-
tary areas, civil aviation areas, cargo areas, international areas, and fixed base operators. An
abbreviation may be used as the inscription on the sign for some of these destinations.


my love
Highlight


—W_JEPPESEN SIGNS AND MARKINGS 194
UNITED STATES AIRPORT SIGN SYSTEMS

Outbound Destination Sign Outbound Destination
339 27'33_) Sign to Different Run-

ways. More than one run-
way, separated by a dot,
is shown where the taxi-
ing route is common to
both runways.

Inbound Destination Sign

Mi=>

INFORMATION SIGNS

Information signs have a yellow background with a black inscription. They are used to provide the
pilot with information on such things as areas that cannot be seen from the control tower, applica-
ble radio frequencies, and noise abatement procedures. The airport operator determines the
need, size, and location for these signs.

RUNWAY DISTANCE REMAINING SIGNS

Runway Distance Remaining Signs are used to provide distance remaining informa-
tion to pilots during takeoff and landing operations. The signs are located along one
or both sides of the runway, and the inscription consists of a white numeral on a
black background. The signs indicate the distance remaining in thousands of feet.

The distance remaining may be 50 ft less than shown on the sign. There is a 50 ft tolerance in the
sign placement. Some signs may be omitted because they cannot meet this tolerance.

When runway length is not an even multiple of 1000 ft, half the “additional distance” is added to
the first and last sign placement. The example below is for a 6900 ft runway.

|¢—1450'—-14—1ﬂﬂﬂ'—b1[<—1ﬂﬂﬂ'—-1[¢—1000'—>[1—1000'—>t1—1450'—b|
B0 BN A OBR BE

EXAMPLES

NOTE: Generally, signs will be lighted if the runway or taxiway on which they are installed is ligh-
ted. Holding position signs and any collocated location signs will be lighted if the runway for which
they are installed is lighted even if the taxiway on which they are installed is unlighted.
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~ 150" wide taxiway shown
Seual w to illustrate orientation

} R of signs on both sides

at holding positions

© Taxiway Location Sign

® Holding Position Sign

® ILS Critical Area Boundry Sign

O ILS Holding Position Sign

© Runway Safety Area/OFZ and Runway Approach Area Boundry Sign

O Taxiway Location Sign - optical, depending on operational need
@ Holding Position Sign for Approach Areas

TAXIWAY ENTRANCE AT INTERSECTION TAXIWAY ENTRANCE AT INTERSECTION OF
OF TWO RUNWAYS TWO RUNWAY ENDS

A leo-27 1331 =
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HOLDING POSITION SIGNS AT RUNWAY INTERSECTIONS

200' wide runway

150' wide runway

/

Runway 27 used for land
and hold short operations
or used as a taxiway.

Not holdline markings
across runway for either
of these two cases.
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UNITED STATES AIRPORT SIGN SYSTEMS

STANDARD 4-WAY TAXIWAY INTERSEC-
TION

Straight ahead
Taxiway =

STRAIGHT AHEAD TAXIWAY HAS DIREC-
TION CHANGE GREATER THAN 25

NOTE: Orientation of signs
are from left to right in a
clockwise manner. Left turn
signs are on the left side
of the location sign and
right turn signs are on
the right side of the
location sign.

Example of location
sign shown on far
side of intersection

Alternate array of
signs shown to
illustrate sign
orientation when
location sign

not installed

197
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SIGNING EXAMPLES FOR A COMPLEX AIRPORT

Note: Due to space
limitations on this
drawing, some
signs may not be
in their exact loca-
tions relative to the
runway or taxiway.

Taxiway hold-
line markings
installed only
where there is
an operational
eed.
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UNITED STATES INSTRUMENT RUNWAY MARKINGS

Runway markings are white. Markings, excluding hold lines and the runway designator marking
(the runway number) are described below.

THRESHOLD MARKING

Eight longitudinal stripes of uniform dimensions arranged symmetrically about the runway center-
line. They are always 150° long.

RUNWAY CENTERLINE MARKINGS

A line of uniformly spaced stripes and gaps located on the centerline of the runway. Stripes are
120’ long.

RUNWAY TOUCHDOWN ZONE MARKINGS AND FIXED DISTANCE MARKINGS

Distance from approach end of
runway to beginning of the mark-
ings
500' Touchdown Zone. Three bars 75' long on each side of the

centerline. They are the beginning of the fixed distance
markers. Fixed distance markers are positioned 500

apart.
1000 Thousand Foot Fixed Distance Marker. One “heavy” bar
on each side of the centerline, 150' long and 30" wide.
1500’ Two bars, 75' long, on each side of the centerline.
2000' Two bars, 75' long, on each side of the centerline.
2500 One bar, 75' long, on each side of the centerline.
3000 One bar, 75' long, on each side of the centerline.

SIDE STRIPE MARKING

Continuous stripes located along each side of the runway to provide contrast with the surrounding
terrain and/or to delineate the full strength runway pavement areas. Maximum distance between
the stripes is 200'. Side stripe markings are normally provided only on precision instrument run-
ways.

For non precision instrument runways: TDZ markers are not provided. Fixed distance markers are
provided only on runways 4000’ or longer used by jet aircraft.
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PRECISION INSTRUMENT RUNWAY
THRESHOLD MARKER TOUCHDOWN ZONE MARKER  FIXED DISTANCE MARKING

. 150° f 75‘| " y

—— CENTERLINE== — ] m—

Em———
M{/ 500' Z-SIDE STRIPE | 500 500 | 5000 | 5000 | 500

1000'TOTAL 1500'TOTAL " 2000° 2500" © 3000
TOTAL TOTAL TOTAL
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DISPLACED THRESHOLD MARKINGS AND MARKINGS FOR BLAST
PADS AND STOPWAYS

(|

b

Displaced
Threshold

MR
M

1
1
1
]
1

Taxi and Take-oft
Only

ENHANCED TAXIWAY CENTERLINE AND RUNWAY HOLDING
POSITION MARKINGS

APPLICATION

The taxiway centerline markings prior to runway holding positions are being enhanced to provide
pilots with a visual cue that they are approaching a holding position. Runway holding position
markings are also being extended onto the paved shoulders of taxiways and may be accompa-
nied by surface painted holding position signs. These new markings will be the standard for many
major airports in the United States.

CHARACTERISTICS

a. Taxiway centerline markings are modified beginning 150 feet prior to the runway holding
position markings (where sufficient space is available) with the addition of parallel dashed
yellow lines on both sides of the existing taxiway centerline.

b. Existing holding position markings are extended onto paved taxiway shoulders allowing them
to be visible to pilots from the side windows of the cockpit for many aircraft.
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¢. Runway holding position signs may be painted on the surface of the taxiway on both sides of
the taxiway centerline leading up to the runway holding position marking (where sufficient
space is available), white numbers on red background.

END OF UNITED STATES AIRPORT SIGNS
AND INSTRUMENT RUNWAY MARKINGS
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MANDATORY INSTRUCTION SIGNS

APPLICATION

A mandatory instruction sign identifies a location beyond which an aircraft taxiing shall not pro-
ceed unless authorized by ATC. At uncontrolled airports, use appropriate precautions prior to pro-
ceeding. Mandatory instruction signs may include runway designation signs, category I, Il or IlI
holding position signs, runway-holding position signs and NO ENTRY signs. Runway-holding
position markings are supplemented at a taxiway/runway or a runway/runway intersection with a
runway designation sign. A runway designation sign at a taxiway/runway intersection or a runway/
runway intersection will be supplemented with a location sign in the outboard (farthest from the
taxiway) position, as appropriate. A NO ENTRY sign is provided when entry into an area is pro-
hibited.

LOCATION

A runway designation sign at a taxiway/runway intersection or a runway/taxiway intersection will
be located on each side of the runway-holding position marking facing into the direction of
approach to the runway. A category I, Il or lll holding position sign will be located on each side of
the runway-holding position marking facing into the direction of the approach to the critical area. A
runway-holding position sign will be located on each side of the runway-holding position facing the
approach to the obstacle limitation surface or ILS/MLS critical/sensitive area, as appropriate.

CHARACTERISTICS

Mandatory instruction signs have a red background, with white inscriptions. The inscriptions on a
runway designation sign will consist of the runway designations of the intersecting runway prop-
erly oriented to the viewing direction. The inscriptions on a category I, Il or IlI or joint 1I/Ill holding
position sign will consist of the runway designator followed by CAT I, CAT Il or CAT Il as appro-
priate. The inscriptions on a runway-holding position sign will consist of the taxiway designation
and a number.


my love
Highlight


—~W_JEPPESEN SIGNS AND MARKINGS 204

ICAO RECOMMENDED AIRPORT SIGNS, RUNWAY AND TAXIWAY MARKINGS

07-25 CATIl D

D 07-25 CAT Il

25 CAT i1

25 CAT I/

258

825

25 CATIl E

E 25 CATII
25 CAT lll 25 CAT Il

LEFT SIDE RIGHT SIDE

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION

RUNWAY/HOLDING POSITION RUNWAY DESIGNATION/
CATEGORY Il HOLDING POSITION MO ENTRY

LOCATION/RUNWAY DESIGNATION RUNWAY DESIGNATION/LOCATION
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INFORMATION SIGNS

APPLICATION

An information sign identifies a specific location or routing. Information signs include: direction,
location, destination, runway exit and runway vacated signs. A runway exit sign is provided to
identify a runway exit. A runway vacated sign is provided where the exit taxiway has no centerline
lights and there is a need to indicate leaving the runway, the ILS/MLS critical/sensitive area. A
destination sign indicates the direction to a specific destination, such as cargo, general aviation,
etc. A combined location and direction sign indicates routing information prior to a taxiway inter-
section. A direction sign identifies the designation and direction at a taxiway intersection. A loca-
tion sign is provided in conjunction with a runway designation sign except at a runway/runway
intersection.

LOCATION

Information signs are located on the left-hand side of the taxiway in line with the taxiway intersec-
tion marking. Where there is no taxiway intersection marking the sign is installed at least 40m
away from the centerline of the intersecting taxiway. A runway exit sign is located on the same
side of the runway as the exit is located (i.e. left or right). A runway vacated sign is located at
least on one side of the taxiway.

CHARACTERISTICS

An information sign other than a location sign consists of an inscription in black on a yellow back-
ground. A location sign consist of an inscription in yellow on a black background. A runway exit
sign consist of the exit taxiway designator and an arrow indicating the direction to follow. A
runway vacated sign depicts the runway-holding position marking as shown in the example in Pat-
tern A in the example under “Runway-Holding Position Markings“. The inscriptions on a destina-
tion sign comprise an alpha, alphanumerical or numerical message identifying the destination plus
an arrow indicating the direction to proceed. The inscriptions on a direction sign comprise an
alpha, alphanumerical message identifying the taxiway(s) plus an arrow or arrows appropriately
oriented as shown in the example. The inscription on a location sign comprise the destination of
the location taxiway, runway or other pavement the aircraft is on or is entering.

NOTE: Generally, signs should be lighted if the runway or taxiway on which they are installed is
lighted.
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LEFT SIDE RIGHT SIDE

<« CEC—)

DIRECTION/LOCATION/DIRECTION

«C-o « APRON

LOCATION/DIRECTION DESTINATION
LOCATION/RUNWAY VACATED RUNWAY VACATED/LOCATION
<« G ~"G2 G2 G2”
RUNWAY EXIT RUNWAY EXIT

«c[l}B”C~

LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

«D|<C|<E |} D*| C~| Ex

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION,

«2500 m 2500 m-

INTERSECTION TAKE-OFF

MANDATORY INSTRUCTION MARKINGS

APPLICATION

Where it is impracticable to install a mandatory instruction sign a mandatory instruction marking is
provided on the surface of the pavement. Where operationally required, such as on taxiways
exceeding 60m in width, a mandatory instruction sign may be supplemented by a mandatory
instruction marking.

LOCATION

The mandatory instruction marking is located on the left-hand side of the taxiway center line
marking on the holding side of the runway-holding position marking.

CHARACTERISTICS

Mandatory instruction markings consist of an inscription in white on a red background. Except for
a NO ENTRY marking, the inscription provides information identical to that of the associated man-
datory instruction sign. A NO ENTRY marking consists of an inscription in white reading NO
ENTRY on a red background.
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RUNWAY-HOLDING POSITION MARKINGS

APPLICATION AND LOCATION
Runway-holding position markings are located at runway holding positions.

CHARACTERISTICS

At an intersection of a taxiway and a non-precision, non-instrument or take-off runway or where a
single runway-holding position is provided at an intersection of a taxiway and a precision
approach category I, Il or lll runway, the runway-holding position marking will be shown as in pat-
tern A. Where two or three runway-holding positions are provided at such an intersection, the
runway-holding position marking closer to the runway will be as shown as in pattern A, and the
markings farther from the runway as in pattern B. Where a pattern B runway-holding position
marking exceeds 60m in length, the term CAT Il or CAT Il as appropriate will be marked on the
surface at the ends of the runway-holding position marking. The runway-holding position marking
displayed at a runway/runway intersection will be perpendicular to the centerline of the runway
forming part of the standard taxiroute. The runway-holding position marking will be shown as in
pattern B.
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Pattern A Pattern B

INTERMEDIATE HOLDING POSITION MARKINGS

APPLICATION AND LOCATION

An intermediate holding position marking is displayed at an intersection of two paved taxiways. It
is positioned across the taxiway coincident with a stop bar or intermediate holding position lights,
where provided.

CHARACTERISTICS

An intermediate holding position marking consists of a single broken yellow line.
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STOP BARS

APPLICATION

A stop bar is provided at every runway-holding position when it is intended that the runway will be
used in RVR conditions less than 350m or between 350m and 550m. A stop bar will be provided
at an intermediate holding position to supplement markings with lights or where normal stop bar
lights might be obscured.

LOCATION

Stop bars are located across the taxiway at the point where it is desired that traffic stop. Addi-
tional lights may be provided at the taxiway edge.

CHARACTERISTICS

Stop bars consist of lights spaced at intervals across the taxiway, showing red in the intended
direction of approach to the intersection or runway-holding position. Stop bars installed at a
runway-holding position will be unidirectional, showing red in the direction of approach to the
runway.

RUNWAY GUARD LIGHTS

APPLICATION

Runway guard lights, configuration A, are located at each taxiway/runway intersection associated
with a runway intended for use in:

RVR conditions less than 550m where a stop bar is not installed; and
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RVR conditions between 550m and 1200m where traffic density is medium or low.
Configuration A or B or both will be provided at each taxiway/runway intersection where the con-
figuration of the intersection needs to be enhanced, such as on a wide throat taxiway.

LOCATION

Runway guard lights, configuration A, are located at each side of a taxiway, whereas in configura-
tion B they are located across the taxiway.

CHARACTERISTICS
Runway guard lights are unidirectional flashing yellow lights.

Configuration A

Configuration B

RUNWAY MARKINGS

Runway markings are white.
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THRESHOLD MARKINGS

APPLICATION AND LOCATION

Threshold markings are provided at the threshold of a paved instrument and non-instrument
runway intended for use by international commercial air transport.

CHARACTERISTICS

Runway threshold markings consist of a pattern of longitudinal stripes of uniform dimensions dis-
posed symmetrically about the centerline of a runway. The number of stripes shall be in accord-
ance with the runway width as follows:

RUNWAY WIDTH NUMBER OF STRIPES
18m 4
23m 6
30m 8
45m 12
60m 16

Where a runway designator is placed within a threshold marking, there will be a minimum of three
stripes on each side of the runway centerline. Stripes are at least 30m long.

RUNWAY DESIGNATION MARKINGS
APPLICATION AND LOCATION

Runway designation markings are located at the thresholds of a paved runway.

CHARACTERISTICS

Runway designation markings consists of a two-digit number located at the threshold. On parallel
runways each runway designation number is supplemented by a letter in the order from left to
right when viewed from the direction of approach.

RUNWAY CENTERLINE MARKINGS
APPLICATION AND LOCATION

A runway centerline marking is provided on a paved runway along the centerline.

CHARACTERISTICS

Runway centerline markings consist of a line of uniformly spaced stripes and gaps. Stripes are
normally 30m long, gaps 20m long.

HIGH SPEED TAXIWAY TURN-OFF INDICATOR LIGHTS (HSTIL)
ICAO term is Rapid Exit Taxiway Indicator Lights (RETIL)
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APPLICATION

HSTIL should be provided on a runway intended for use in RVR conditions less than 350m and/or
where traffic density is heavy.

LOCATION

A set of HSTIL shall be located on the runway on the same side of the runway centerline as the
associated high speed turn-off taxiway, in the configuration shown below.

CHARACTERISTICS

HSTIL are fixed unidirectional yellow lights, aligned so as to be visible to the pilot of a landing air-
plane in the direction of approach to the runway.

Point of
tangency (328') (328') (328)
"5 . 100m . 100m _p. 100m _
- & 97) ¥ | > |4 -
¥ . 0m
. < J i
Ay PRt
Sy . - 5 '1': L ]
[+ ] o o o ] [+ ] =] -] o o o 3 % 0 -] [+ ] o o . - I:I,, o
- -
P ’
o+
" #
‘-r L I L) 'l'
*
RETILs e
2m lateral * P
spacing , ’

RUNWAY TOUCHDOWN ZONE MARKINGS

APPLICATION

A touchdown zone marking is provided in the touchdown zone of a paved precision approach
runway and non-precision approach runway or non-instrument runway where additional identifica-
tion of the touchdown zone is required.

LOCATION AND CHARACTERISTICS

A touchdown zone marking shall consists of pairs of rectangular markings symmetrically disposed
about the runway centerline with the number of pairs are related to the landing distance available
(LDA).

A touchdown zone marking shall conform to either of the two runway patterns shown below.
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LDA or DISTANCE BETWEEN THRESHOLDS PAIR(S) OF MARKINGS
less than 900m

less than 1200m, but not less than 900m

less than 1500m, but not less than 1200m

less than 2400m, but not less than 1500m

|| WO|IN| =

2400m or more

RUNWAY AIMING POINT MARKINGS

APPLICATION

An aiming point marking will be provided at each approach end of a paved instrument or non-
instrument runway.

LOCATION AND CHARACTERISTICS

An aiming point marking consists of two conspicuous stripes in conformity with the dimensions
shown for the runway patterns in the example shown under “Runway Touchdown Zone and
Aiming Point Markings®.
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RUNWAY SIDE STRIPE MARKING

APPLICATION

Runway side stripe markings are provided between the thresholds of a paved runway where there
is lack of contrast between the runway edges and the shoulders. Runway side stripe markings are
provided on precision approach runways.

LOCATION AND CHARACTERISTICS

Runway side stripe markings consist of two stripes, one placed along each edge of the runway no
more than 30m from the runway centerline regardless of the runway width.

DISPLACED THRESHOLD MARKINGS
~"N"1  Dispiaced’

e N
Threshold
Ly
10m
AAAAA_ {33") Minimum 4
f Zom(e6") w1
5 r 4 'p\
“G;“.] 30m Displaced
(98") Threshold
A |
Yoy
T 20m(66')
N 50m 30m A
(184") .
(98"
¥
TEMPORARILY DISPLACED TEMPORARILY OR PERMANENTLY
THRESHOLD DISPLACED THRESHOLD

CLOSED RUNWAYS AND TAXIWAYS OR PARTS THEREOF

APPLICATION AND LOCATION

A closed marking will be displayed at each end of a runway or portion thereof, declared perma-
nently closed to the use of all aircraft. Additionally, markings are placed so that the maximum
interval between the markings does not exceed 300m. On a taxiway, a closed markings shall
marking shall be placed at least at each end of a taxiway or portion thereof that is closed.

CHARACTERISTICS

The closed marking is shaped like a cross. The marking is white when displayed on a runway and
yellow when displayed on a taxiway.
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NON LOAD-BEARING SURFACES

The boundary between load-bearing surfaces and non load-bearing surfaces, such as shoulders
for taxiways, holding bays, aprons and other non load-bearing surfaces which, if used, might
result in damage to the aircraft are indicated by a taxi side stripe. This marking consists of a pair
of solid lines the same color as the taxiway centerline marking.

PRE-THRESHOLD AREA MARKING (CHEVRON MARKING)

When the paved surface prior to the threshold exceeds 60m in length and is not suitable for use
by aircraft, the entire length will be marked with a chevron marking (preferably yellow) pointing in
the direction of the runway threshold.

THRESHOLD
— PRE-THRESHOLD AREA -

D22

END OF ICAO RECOMMENDED AIRPORT SIGNS,
RUNWAY AND TAXIWAY MARKINGS
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PARKING AND DOCKING SYSTEMS
GENERAL DESCRIPTION

Visual Docking Guidance Systems (VDGS), sometimes referred to as Nose-in Docking Guid-
ance Systems or Stand Entry Guidance Systems (SEG), provide centerline and/or stopping guid-
ance for the precise positioning of the aircraft on a stand. Systems that provide stop guidance
only are often combined with centerline guidance systems.

Where selective operation is possible, the system provides an identification of the selected air-
craft type - PIC (pilot-in command - on the left seat) shall check the current aircraft type.
The centerline guidance unit is aligned to the PIC too.

NOTE 1: Where ground handling personnel is not present on the stand, pilot should not assume,
that a stand is safe to enter simply because the stand (A)VDGS is active or lit. If the pilot has any
doubt about the position of any equipment on or near to the stand, the aircraft should be stopped
immediately and assistance should be requested.

NOTE 2: An aircraft should not be taxied onto a (A)VDGS equipped stand, when the guidance
system is switched off or appears inactive. Except under the guidance of a marshaller.

NOTE 3: The (A)VDGS will be activated when the all necessary equipment is working and is
safe for use by the type of aircraft assigned.
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SYSTEMS PROVIDING CENTERLINE AND STOPPING GUIDANCE IN
CONJUNCTION

Aircraft Parking and Information System (APIS/APIS++)

APIS/APIS++ is designed to be used from left pilots position and combines both alignment and

stopping signals in one visual display mounted at the extension of the stand centerline at flight
deck height ahead of the pilot.

The elements of the display as illustrated below are as follows:

a. An alphanumeric yellow dot matrix element displayed in the upper portion of the unit indi-
cating as appropriate, any of the signals illustrated.

b. A yellow dot matrix progress strip element displayed on the lower left side of the unit indi-
cating progress of the aircraft over the last 16.2m of the approach to the stop position.

c. The azimuth guidance element consists of a yellow moire pattern signal providing direction-
al guidance to the pilot in relation to the stand centerline.

Prior to entering the stand the pilot must ensure that the following signals are displayed:
a. correct aircraft type;

b. correct stand number.

NOTE: Abort docking if display shows STOP or wrong aircraft type/series, or if the azimuth guid-
ance display is not activated.
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Burroughs Optical Lens Docking Systems (BOLDS)

The BOLDS installation is mounted at pilot eye level and provides centerline and stop guidance.
Centerline guidance is presented as a vertical bar of white light which is divided into 2 parts:

a. the upper part is fixed;
b. the lower part moves left/right to indicate that aircraft is left/right of centerline.

The equipment calibration is restricted to certain aircraft types which are displayed on the right
side of the screen. This part is the stop guidance and consists of a vertical bar within which a
white light bar (‘stop cue’) moves up or down. When the ‘stop cue’ is horizontally aligned with the
specific aircraft type, the aircraft is at the correct stopping point.
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Honeywell Advanced Visual Docking Guidance System

The docking system is based on a video system. The following sequence of events identifies

how a pilot would use this system to dock an aircraft at this gate.
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Gate ready for docking:

Aircraft type and gate number are alternated in
a flashing sequence across the top of display
board.

Aircraft detected:

When the aircraft is detected, only the aircraft
type is displayed steady across the top of the
display. At this point, distance to gate will be
measured in such increments:

— 30m to 20m - 5m steps;
— 20m to 10m - 2m steps;
— 10m to 1m - 1m steps;

— 1m to stop - 0.2m steps.

Aircraft is right of centerline:
Correction left is required.
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Aircraft is left of centerline:
Correction right is required.

Aircraft is on centerline:
10m to final stop position.

CAUTION: Approach slowly to final stop po-
sition.

Aircraft is on centerline:

0.4m to final stop position, prepare to stop the
aircraft.

STOP:

Stop now, docking point reached.
ONBLOCK STOP:

Docking procedure finished completely.
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OK:

Docking point reached. Successful docking.

STOP TOO FAR:

Aircraft has gone beyond docking position.

ESTOP (emergency stop):

Stop aircraft immediately, wait for docking in-
structions from Apron Control to resume dock-
ing procedure.

INOGON Airpark Stop and Centerline System

The INOGON Airpark Stop and Centerline Systems are based on the same technology used for
the centerline guidance in the APIS and APS. The beacon observed by the pilot indicates, in the

form of arrows, the direction in which he should steer and when the correct STOP position is
reached.
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CENTERLINE STOP  GENTEALINE
crop __BEAGCON BEACON ~ BEACOMN

BEAGON | | I STOP LINE CENTRE

CORRECT STOP POSITION
POSITION 4

POSITION 4

Slow lorseard Steer Right
POSITION 3
POSITION 3 ! m
POSITION 2 i Forvsand Steor Lell
POSITION ?
] ’ I”IIIHNI E g : ‘
Foranrd vh
POt n:u 1

Nose-in Guidance System Australia (NIGS)

The system contains 5 elements:

. position identification light;

. aerobridge retracted indicator;
. centerline guidance light;

. side marker board;

O O o T ©

. side marker light.
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Aircraft should use the following elements for docking:

Aircraft Types Centerline Stop
International Indication Indication
All types except wide body Lower centerline guidance light | Side marker board
B767, A300, DC10 Intermediate centerline guid- Side marker board
ance light
B747 Upper centerline guidance light | Side marker light

NOTE 1: Some international docking positions are not equipped for wide bodied aircraft and
hence only one centerline guidance light (lower) is provided.

NOTE 2: Heights of centerline guidance lights are as follows: lower - up to 5m, intermediate - 5

to 7.5m, upper - above 7.5m.

SIDE MARKER LIGHT ”
IDENTIFICATION  [INTERMATIOMAL) CgNTﬂEI..NE
747 GUIDAMNCE LIGHT
2| 11 sioE MarkeR BoARD (INT LOWER
¢ o 2 oSNNS
i 'Lt SIDE MARKER LIGHT (DOM)

AEROBRIDGE RETRACTE -
INDICATOR LIGHTS

e

MOSE-WHEEL GUIDE LINES

The second NIG System contains the following 3 elements:
a. position identification light;
b. centerline guidance light;

c. stopping position indicator.
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35

e

POSITION IDENTIFICATION LIGHT

STOPPING POSITIO
INDICATOR

— =

[

NOSE WHEEL GUIDE LINES

STOPPING POSITION
INDICATOR

N

CENTRELINE
GUIDANCE
LIGHT

DETAIL A

See DETAIL A

ool‘_,..---“— GREEN: GATE CLEAR FOR

AIRCRAFT

AMBER: 5M TO STOP

RED: STOP

RED (FLASHING):
EMERGENCY STOP

" CENTRELINE GUIDANCE UNIT
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Side Marker Light (SML) - B747 only

The SML provides the pilot of a Boeing 747 with a longitudinal stopping position. It is mounted at
a height of 9m. As the pilot approaches the aerobridge, he will observe the following sequence of
signals from the SML:

a. A preliminary ‘dull’ green light can be seen through the arrow-shaped aperture at the front
of the SML unit. This indicates the location of the signal. The initial indication may be seen
at an early stage of the docking approach, and the intensity gradually increases as the air-
craft proceeds.

b. At 3.7m from the stopping position a more intense and definite green signal begins to re-
place the preliminary indication. When this signal becomes a full arrow the pilot is approxi-
mately 1.8m from the stopping position. As the pilot approaches the stopping position, the
arrowhead reduces in size thus providing rate of closure information.

c. By the time the stopping position is reached, the arrowhead has completely diminished and
2 white bars appear indicating that the correct stop position has been reached.

d. If the pilot proceeds further, a single red bar will replace the 2 white ones indicating that he
has overshot and must stop immediately.

>SN I P I R I A A B

DULL GREEN INTEMNSE GREEN GREEMN WHITE RED
B74T STOP

Position Identification Light

The position identification light indicates the number of the docking position. It shows white nu-
merals on a black background by day and numerals outlined in green neon tubing at night.

Aerobridge Retracted Indicator:

a. Two lights, one green and one red, are fited on the face of the head section of aerobridge.
Only one of these lights will be on at any one time.

b. The green light indicates that the aerobridge is in its fully retracted position and the pilot
may proceed to dock the aircraft.

c. The red light indicates that the aerobridge is not fully retracted or that an element of the vis-
ual guidance system is unserviceable. The pilot is advised to wait until the green light is on
before proceeding towards the docking position.
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RLG Automated Docking System

The RLG Automated Guide-in Docking System consists of a display and a set of sensors instal-
led in the apron surface. The system is aligned with the left pilot's seat only.

The system is ready for use when:
a. the aircraft type is shown on the digital display:
b. the pair of green lights is switched on;
c. the green vertical light bar is switched on.
The pilot should be aware that the correct type of aircraft is displayed before using the system.
The centerline guidance is provided by means of 3 vertical bars:
— Visibility of the green bar only means that the aircraft is on the centerline.

— Visibility of the green and the left red bar means that the airaft is left of the centerline; turn
right.

— Visibility of the green and the right red bar means that the aircraft is right of the centerline; turn
left.

The guidance of the aircraft to the stop point is performed on the basis of 3 pairs of lights. When
the yellow lights become active the taxi speed of the aircraft should immediately be reduced to
the minimum taxi speed. The braking action should be commenced immeditely after the red
lights become active.

Azimuth Guidance

RED (GREEN | —— GREEN RED

LEFT OF CEMTERLINE -  AIRCRAFT ON  RIGHT OF CENTERLINE -
STEER TOWARDS GREEN ~ CENTERLINE STEER TOWARDS GREEN
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Stopping Guidance

0
OO
OO

STEADY GREEN - RAMP CLEAR

STEADY AMBER - FROM 10M
TQ 1M FROM STOP POSITION

STEADY RED - 5TOP

A
L
—

GREEN

“OOO
00

Ramp Clear. Green lamps illuminate
when |aser scanner acquires aircraft.

[l

AMBER

_ooo
0@0O

Ambar lamps continue to [lluminate
as display counts down to 1 meter.

0
00O

IO

AMBER

Amber lamps illuminate 10 meters
from final stopping position.

OO
Q0O

STOP

RED

Red lamps 1lluminate and the word “STOP" Is
displayed when aircraft reaches stopping position.
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RLG GIS206-2 Automated Guide-in System

The RLG GIS206-2 laser guided docking system utilizes 2-axis laser scanning technique to track
both the lateral and longitudinal positions of the incoming aircraft. This 3-D approach allows the
system to identify the incoming aircraft and check it against the one selected by the operator. If
the incoming aircraft fails to match the expected aircraft, an NO ID indication is immediately is-
sued to both the pilot and the copilot.

Aircraft type, continuous closing distance, and azimuth guidance, etc., are presented on a single
console clearly visible to both the pilot and copilot, simultaneously.

The system is operated only in the automatic mode. When the system fails, the aircraft must
then be marshalled into the stand manually.

Aircraft Type Text

Distance to go area

L

Azimuth guidance area

L]
L
L
]
L ]
L
L
L ]
[ ]
]
L]
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Green light bar illuminates, the aircraft is on
ne. Keep straight ahead.

w
L]
"
w
.
.
.
L]
.
.
.
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If red light bar appears on the left side of the
R O T gre®mgligat bar, the aircraft is off centerline to
. ould be moved rightwards.

If red light bar appears on the right side of the
een light bar, the aircraft is off centerline to
ght. It should be moved leftwards.

EAS BRREE [T
" LI .




—YJEPPESEN VISUAL DOCKING GUIDANCE SYSTEMS (VDGS) 234
VISUAL DOCKING GUIDANCE SYSTEMS (VDGS)

Safety measures:

Pilot must stop the aircraft immediately if he or she sees that:
— the docking system is not activated;

— NO ID is displayed;

— the word STOP is displayed.

When using the automated docking system, the pilot must taxi into the aircraft stand at minimum
speed. The system will display SLOW if the aircraft taxi speed is too fast for reliable detection.
To avoid overshoot, the pilot is advised to approach the stop position slowly and observe the
closing rate information displayed. Closing information is displayed both as digital readout and in
the form of progress meter. Pilot should stop the aircraft immediately when seeing the STOP in-
dication or when signaled by the marshaller. The system will indicate any overshoot by display-
ing 2FAR.

SAFEDOCK Docking Guidance System

Safety procedures:
a. General warning.

The SAFEDOCK DGS has a built-in error detection program to inform the aircraft pilot of
impending dangers during the docking procedure. If the pilot is unsure of the information,
being shown on the DGS display unit, he/she must immediately stop the aircraft and obtain
futher information for clearance.

b. Item to check before entering the stand area.

WARNING: The pilot shall not enter the stand area, unless the docking system first is
showing the vertical running arrows. The pilot must not proceed beyond the bridge, unless
these arrows have been superseded by the closing rate bar.

The pilot shall not enter the stand area, unless the aircraft type displayed is equal to the
approaching aircraft. The correctness of other information, such as DOOR 2, shall also be
checked.

c. The SBU message.

The message STOP SBU means that docking has been interrupted and has to be resumed
only by manual guidance. Do not try to resume docking without mannual guidance.
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Start of docking:

The system is started by pressing one of the
aircraft type buttons on the operator panel.
When the button has been pressed, WAIT will
be displayed.

Capture:

The floating arrows indicate that the system is
activated and in capture mode, seaching for an
approaching aircraft.

It shall be checked that the correct aircraft type
is displayed. The lead-in line shall be followed.

The pilot mut not proceed beyond the bridge,
unless the arrows have been superseded by
closing rate bar.

Tracking:

When the aircraft has been caught by the laser,
the floating arrow is replaced by the yellow cen-
terline indicator.

A flashing red arrow indicates the direction to
return.

The vertical yellow arrow shows the position in
relation to the centerline. This indicator gives
correct position and azimuth guidance.
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Closing rate:

Display of digital countdown will start when the
aircraft | 66ft (20m) from stop position.

When the aircraft is less than 39ft (12m) from
the stop position, the closing rate is indicated
by turning off one row of the centerline symbol
per 2ft (0.5m), covered by the aircraft. Thus,
when the last row ist turned off, 2ft (0.5m) re-
mains from stop.

Aligned to center:

The aircraft is 26ft (8m) from the stop position.
The absence of any direction arrow indicates
an aircraft on the centerline.

Slow down:

If the aircraft is approaching faster than the ac-
cepted speed, the system will show SLOW
DOWN as a warning to the pilot.
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Pilot Information.

~100M




—YJEPPESEN VISUAL DOCKING GUIDANCE SYSTEMS (VDGS) 238
VISUAL DOCKING GUIDANCE SYSTEMS (VDGS)

SAFEGATE Docking System

The SAFEGATE docking display is aligned for interpretation from the left pilot's seat only and
provides centerline and stop guidance.

STOP
B747 OK TOO FAR SHORT

. Display Indicating: Alrcraft type. STOP SHORT. TOO FAR. OK.
. Display indicating: STOP.

. Two pairs of red lights = STOP signal.

. Pair of green lights indicating: STOP position reached.

. Pair of yellow lights indicating the aircraft is 10'/3m

before the STOP position.

. 11 pairs of green lights = Closing rate guidance up to 10'/3m
before STOP.

. Yellow illuminated aircraft symbaol.

. Green illuminated centerline bar.

i. Pair of green lights = Dock is ready for parking.

Ny

SRR i i Gkl

e

TURN LEFT ON CENTERLINE TURN RIGHT
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Docking maneuver:
a. Line-up to center aircraft symbol with green reference bar.
b. Check aircraft type displayed (flashing).

c. Check green bottom lights (flashing). When nosegear passes over first sensor, aircraft type
display and green bottom lights will both change from flashing to steady.

d. Green closing rate lights will move upwards in relation to actual aircraft speed.
e. At 1m before the stop position, yellow lights will illuminate.

f. Reaching the stop position, all 4 red lights will illuminate concurrent with the displayed com-
mand STOP.

If correctly positioned, OK will be displayed.
g. Beyond 1m of the nominal stop position, a warning will be displayed TOO FAR (flashing).
h. Emergency stop: All 4 red stop position lights and STOP will flash.

SYSTEMS PROVIDING CENTERLINE GUIDANCE ONLY
Azimuth Guidance for Noise-in Stands (AGNIS)

AGNIS provides stand centerline alignment guidance and is normally used in conjunction with
marker boards, lines or mirrors, which provide stopping guidance separately. The AGNIS indica-
tor is mounted at pilot eye level beneath the stand number and is aligned for interpretation from
the left pilot's seat only. The unit displays 2 closely spaced vertical light bars in red and/or green
light in such a manner that the pilot sees either:

Green = aircraft on centerline
Red/green = aircraft to the left of centerline
Green/red = aircraft to the right of centerline

NOTE: Always turn towards the green.
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XN
'
AN AN AN

CAUTION: The AGNIS guidance unit does NOT provide a stopping signal. The type of
stopping guidance used in conjunction with AGNIS will be indicated (e.g. Parallax Aircraft
Parking Aid [PAPA]) above or adjacent to the AGNIS.

In some cases a black base board is attached to the face of the pier under the AGNIS. In case of
system unserviceability, a STOP SHORT sign is displayed to the aircraft inmediately. Use cau-
tion and follow marshaller's signals as appropriate.

AGNIS may be supported by one of the following aids:
— PAPA;

— Mirror.
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SYSTEMS PROVIDING STOP GUIDANCE ONLY

Mirror System

The Mirror System consists of a mirror mounted to the left of the stand centerline and facing the
approaching aircraft. The mirror is angled so that the pilot in the left hand seat can see the re-
flection of the aircraft nose wheel during the last few meters of the parking maneuver. The cor-
rect stopping position is indicated by aircraft type designators painted in mirror image on the
apron surface. As the aircraft approaches, the pilot is able to see in the mirror a reflection of the
aircraft nose wheel and an appropriate designator where the aircraft should be stopped. A yellow
javelin headed arrow may be used as the designator, with the aircraft type given.

Parallax Aircraft Parking Aid (PAPA)

The system is designated for use from the left pilots position. This aid is normally positioned to
the right side of the stand centerline and indicates the correct forward stopping position by em-
ploying a black board marked with white vertical lines bearing aircraft type identification labels

and in which a horizontal slot has been cut.

A short distance behind the slot is a vertically mounted white fluorescent light tube.
The accuracy of this system depends on the accuracy of the of stand centerline.

Aircraft type line indicates the stop point. An alternative layout is illustrated also, where the board
is not provided with a slot and the tube is mounted in front of it. The method of use is identical.
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Fluorescent Tube

White Line

i

Fluarescent Tukwe

WARNING:

Under certain daylight conditions difficulty may be experienced in observing the fluorescent tube
through the slot.

Side Marker Board (SMB)

The SMB consists of a white base board on the pier side of the air jetty and vertical slats moun-
ted on the face of the base board. It stands parallel to the stand centerline flush with the head of
the air jetty in its retracted position.

The edge of each slat is black, the side facing the taxiway is green, and the side facing the pier
is red. Each slat has a name tab(s) attached at appropriate pilot eye level to indicate the aircraft
type(s) to which the slat applies.As the pilot catters the stand, the slat bearing tab appropriate to
his aircraft type presents the green side. As the pilot approaches, the green side will appear to
become narrower, and when the correct stop position is reached, pilot will see the black edge
only. If the correct stop position is passed, the red side of the slat will come into view. It is advis-
able to approach the stopping position slowly.

The DC9 aircraft, which stops with the pilot's position abeam the air jetty head will not be served
by the SMB. In this case the correct stopping position for this aircraft will consist of a mark on the
air jetty itself.
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One Slot Example

NOSE FRONT BACK
LOADER VIEW VIEW
TITTTITTT

T
LR

i

ACFT FRAME
NAME
TAG

NOTE: When SMB is unserviceable, aircraft must be marshalled.

S
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Jeppesen Airway Manual Charts are the same publications which Jeppesen has provided
to the aviation community for many years. Jeppesen NavData has not been around for
quite as long, but has established and maintained the same reputation for accuracy, relia-
bility, and dependability with those customers who use computerized navigational sys-
tems and other computer navigation data bases from Jeppesen. For those who subscribe
to both services, slight differences may occasionally be noted between what is seen on the
chart and what is generated from the navigation data base. These differences may be
caused by any or all of the following:

1. DIFFERENCES IN PUBLICATION CRITERIA

Jeppesen computerized NavData is updated and issued every 28 days. This is a relatively quick
and simple operation for the user, since all of the changes are included on the updated tape or
disk which is loaded into the aircraft navigation system or a main-frame computer system. The
charts are quite a different story, as each chart must be individually updated and published. The
new charts are then collated and mailed, and once received by the customer, must be filed indi-
vidually in the Airway Manual. Variations, such as differences in information cut-off dates and lead
time requirements, may bring about distribution in one medium before the other. These differen-
ces are generally resolved in the Jeppesen NavData Change Notices and the Jeppesen Chart
Change Notices. The Change Notices provide a weekly or bi-weekly update to the NavData and
Chart services. A review of the Jeppesen Change Notices pages prior to using either service will
help to ensure that you have the most current information.

2. DIFFERENCES IN THE METHOD USED TO DETERMINE
BEARING AND DISTANCE VALUE ON CHARTS AND IN
COMPUTERIZED NAVIGATIONAL SYSTEMS

Bearings and distances on airways, approach transitions, and instrument approaches are pub-
lished in a country's Aeronautical Information Publication (AIP). Almost exclusively, these values
are taken from the AIP and published on Jeppesen charts. In contrast, the navigation data base
contains exact locations of the navaids used to form tracks of airways, approach transitions, and
instrument approaches. System software computes great circle route bearings and distances
based on the most current navaid information on the desired route, and presents this data on the
system display. Slight differences in bearing and distance may not be changed in the AIP, and
therefore, may not change on the Jeppesen charts. But if navaid information has changed even
minutely, differences may show up because the bearings and distances displayed are computed
by the navigation system or computer flight planning software each time a particular track is called

up.
3. DIFFERENCES IN WAYPOINT NAMES AND COORDINATES

Waypoint names published on Jeppesen charts are taken directly from official government sour-
ces. In some countries, there are no restrictions on the number of characters used in the name.
Computerized navigation system software limits waypoint names to a maximum of five charac-
ters. Therefore, waypoint names with more than five characters will be abbreviated for entry into
the navigation data base. Jeppesen has included an explanation of the method used to abbrevi-
ate these names on NavData pages 5 through 10, titled “NavData Name Conventions”. Note that
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the basic structure of the name is retained, and it should be relatively easy to tie that abbreviation
generated by the data base to the complete name of the waypoint on the chart. In addition, there
are unnamed turning points and intersections depicted on charts which must be included in the
navigation data base. Therefore, certain names may appear in a computerized system which do
not appear on a chart. The method used to identify these turning points and intersections is also
included in “NavData Name Conventions”.

On standard Enroute and Area charts, for unnamed, or named with name other than five charac-
ters and no State assigned identifier, fixes/reporting points/ mileage breaks

-and-
For entry points on STAR charts and exit points on SID charts:

— The NavData identifier is published, adjacent to the point involved, within square brackets, and
in italic type.

EXAMPLE: [ABC73]. Should changes occur to a charted NavData identifier prior to the re-issue
of the chart, the change will be announced in a special section of the Jeppesen Chart Change
Notices titled “NavData Identifiers”. NavData identifiers are Jeppesen derived only, and should
not be used for ATC flight plan filing or used in ATC communications.

Coordinates on Jeppesen charts may also differ slightly from those generated by a computer.
As stated in paragraph 1 above, the navigation data base is updated completely every 28 days.
The charts, on the other hand, may accumulate small changes over a longer period of time.
Because of these differences in publication schedules, there may be very slight differences
between the charts and the NavData generated information.

4. INCOMPATIBILITY OF SOME ROUTES AND INSTRUMENT
é(I;IF:’_I?VC\),ﬁgIEES WITH COMPUTERIZED NAVIGATION SYSTEM

By nature of their design, some routes and instrument approach procedures are not usable by
certain computerized navigation systems. For example, consider an approach transition from the
enroute structure to an instrument approach. In most cases these are named and defined as
STARs, or they are tied into particular instrument approach procedures. To be compatible with
computerized navigation system software, one of the above prerequisites must be present, that is,
the transitions must be either named STARs, or connected to instrument approach procedures.
But occasionally an AIP will define an approach transition which is not a named STAR and which
is not connected to an instrument approach procedure. When neither of the conditions is met,
approach transitions of this type may not be entered into the navigation data base. Certain
approaches are also incompatible with system software, and may not be entered into the naviga-
tion data base. In most cases, these restrictions do not apply to publication of Jeppesen charts.
All types of routes and approaches may be published on Jeppesen charts, but depending on the
capabilities of the computerized navigation system, they may not appear in the system data base,
and therefore you may not be able to call them up on your system display.
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SUMMARY

Any or all of the above may cause slight differences between charts and information generated
from the navigation data base. The Jeppesen NavData and Chart Change Notices should be
reviewed prior to using either Jeppesen service. As a final note, be sure to obtain a preflight brief-
ing to ensure that you have knowledge of any last minute changes affecting your flight.
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On standard Enroute and Area Charts, for unnamed, or named with name other than five charac-
ters and no State assigned identifier, fixes/reporting points/mileage breaks

—and —
For entry points on STAR charts and exit points on SID charts:

— The NavData identifier is published, adjacent to the point involved, within square brackets, and
in italic type. Example: [ABC73].

NavData identifiers are Jeppesen derived only, and should not be used for A TC flight plan filing
or used in ATC communications.

The identifiers are shown as in the examples below, always in italic type and always enclosed
within square brackets.

Mileage breaks at FIR boundary

\
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STAR Chart - “Tango Hotel” entry point from the enroute structure has more than five characters
in its name.

)
N\

b
. TANGO HOTEL
A N24 205 E12201.0
[THOTL]
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WAYPOINT IDENTIFIERS

Waypoint names entered into the navigation data base are limited to a maximum of five charac-
ters. Official waypoint names assigned by a country's aviation information authority often have
other than five characters. For compatibility with the navigation data base, waypoint identifiers are
assigned to all waypoints in accordance with the ground rules set forth as follows:

a. VOR, VORDME, VORTAC, TACAN and Non-Directional Beacons (NDB). Waypoints loca-

ted at any of the above types of facilities will take on the official |-, 2-, 3-, or 4-character iden-
tifier of the facility In question.

Examples:
Los Angeles VORTAC LAX
Tyndall TACAN PAM
Ft. Nelson NDB YE
Newark NDB EWR
b. NDB

NDB as Waypoint Concept

For systems employing the “NDB as Waypoint” concept, waypoints located at NDBs will be
identified by the use of the station identifier followed by the alpha characters “NB”.

Examples:
Ft. Nelson NDB YENB
Newark NDB EWRNB

c. Named RNAV Waypoints, Intersections and Reporting Points. In many countries, these
waypoints are assigned unique 5-character names, with the identifier the same as the name.

For waypoints not so named, identifiers are developed using the following rules sequentially
until 5 or fewer character groups emerge.

1. One-Word Names

(a) Use the full name if five characters or less are involved.
Examples:
— ACRA, LOGAN, PIKE, DOT

(b) Eliminate double letters.
Examples:
— KIMMEL becomes KIMEL
— COTTON becomes KOTON
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— RABBITT becomes RABIT

(c) Keep first letter, first vowel and last letter. Drop other vowels starting from right to
left.

Examples:
— ADOLPH becomes ADLPH
— BAILEY becomes BAILY
— BURWELL becomes BURWL
(d) Drop consonants, starting from right to left.
Examples:
— ANDREWS becomes ANDRS
— BRIDGEPORT becomes BRIDT
2. Multiple Word Names

Use the first letter of the first word and abbreviate the last word using the above rules
for one-word names to reduce it to four characters.

Examples:

— CLEAR LAKE becomes CLAKE

— ROUGH AND READY becomes RREDY
3. Phonetic Letter Names

(a) When an ICAO phonetic alpha character is used as a waypoint name (Alpha,
Bravo, Charlie, etc.), use the rules established in paragraph C.1 above. When
more than one waypoint in a country has the same phonetic name, obtain unique-
ness by applying rule E below.

Examples:

— Waypoint November becomes NOVMR
— Waypoint Charlie becomes CHARE

— Waypoint Alpha remains ALPHA

(b) When a double phonetic, such as Tango India, is used as the waypoint name, use
the rules established in paragraph C.2 above.

(c) When a phonetic alpha character followed by a numeric and/or other alpha charac-
ters (A1, A1N, B2, etc.), is used as the waypoint name, it will appear the same in
the data base as shown on aeronautical charts.

d. Unnamed Waypoints

1. Unnamed Turn Points, Intersections and Bearing/Distance Waypoints (For bear-
ing/distance waypoints on terminal area procedures, see paragraph F.2)
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(a) If an unnamed turn point, intersection or bearing/distance waypoint is colocated
with a named waypoint or NAVAID station on a different route structure (e.g., low
level or approach), the name or identifier of the colocated waypoint is used.

Example:

— Unnamed turn point on J2 between Lake Charles (LCH) and New Orleans
(MSY) VORTAGC:Ss is coincidental with the Lafayette (LFT) low level VORTAC.
LFT is used as the identifier code for the turn point.

(b) Identifier codes for unnamed turn points, intersections or bearing/distance way-
points that are not coincidental with named waypoints should be constructed by
taking the identifier code of the reference NAVAID for the turn point/intersection/
(bearing/distance waypoint) (expected to be the nearest NAVAID serving the
airway structure in which it is located) and the distance from this NAVAID to the
turn point/intersection/(bearing/distance waypoint). If the distance is 99 nautical
miles or less, the NAVAID identifier is placed first, followed by the distance. If the
distance is 100 nautical miles or more, the last two digits only are used and placed
ahead of the NAVAID identifier.

Examples: TIZ15

NAVAID DISTANCE CODE
INW 18 INW18
CSN 106 06CSN

2. FIR, UIR and Controlled Airspace Reporting Positions

In cases where the government authority does not provide unique 5-letter or less way-
point names, and in cases where the government supplied name cannot be converted
to a unique 5-letter identifier using rules C.1, C.2, and C.3, the following rules are
applied in developing an identifier for such waypoints.

(a) FIR — use the three characters “FIR” plus a numeric from 02 to 99. An identifier so
developed is unique within the geographical area code.

Example: FIR09

(b) UIR — use the three characters “UIR” plus a numeric from 02 to 99. an identifier so
developed is unique within the geographical area code.

Example: UIR39
(c) FIR/UIR — Use “FIR” and a numeric as indicated above.
Example: FIR69

(d) Controlled Airspace — use the 3-letter characters for the type of controlled airspace
plus a numeric from 02 to 99. These are Terminal Waypoints and as such are
unique within the Terminal Area. Examples of controlled airspace types are:
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TMA Terminal Control Area
CTA Control Area

CTR Control Zone

TIZ Traffic Information Zone
ATZ Aerodrome Traffic Zone

Example: CTR03
3. Reporting Positions Defined by Coordinates

Entry/Exit positions to Oceanic Control Areas are often defined by waypoints which are
“undesignated”, made available in source documentation as geographical coordinates
(Latitude/Longitude) expressed in full degrees. In cases where such positions are to be
entered into the data base, the following rules are applied:

(a) Positions in the northern hemisphere use the letters “N” and “E”, the southern
hemisphere use the letters “S” and “W” and numerics for latitude and longitude as
follows:

(1) Latitude, use values provided by source. Latitude will always precede longi-
tude.

(2) Longitude, use only the last two values of the three digit longitude value.
Placement of the letter designator in the five character set indicates what the
first digit is published as. The letter designator will be the last character if the
longitude is less than 100 degrees and will be the third character if the longi-
tude is 100 degrees or greater.

(3) The letter “N” is used for north latitude and west longitude. The letter “E” is
used for north latitude and east longitude. The letter “S” is used for south lati-
tude and east longitude. The letter “W” is used for south latitude and west lon-
gitude.

(b) Examples:

N latitude/W longitude

N52 00/W075 00 = 5275N
N50 00/W040 00 = 5040N
NO7 00/W008 00 = 0708N
N75 00/W170 00 = 75N70
NO7 00/W120 00 = 07N20
N latitude/E longitude

N50 00/E020 00 = 5020E
N75 00/E050 00 = 7550E
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NO6 00/E008 00 = 0608E
N75 00/E150 00 = 75E50
NO06 00/E110 00 = 06E10
S latitude/W longitude
S52 00/W075 00 = 5275W
S50 00/W040 00 = 5040W
S07 00/W008 00 = 0708W
S75 00/W170 00 = 75W70
S07 00/W120 00 = 07W20
S latitude/E longitude
S50 00/E020 00 = 50208
S75 00/E050 00 = 7550S
S06 00/E008 00 = 0608S
S75 00/E150 00 = 75S50
S06 00/E110 00 = 06S10
e. Duplicate Identifiers

1. Should application of these rules result in more than one waypoint having the same
identifier, a new identifier is generated for each waypoint by developing a four (or less)
character identifier and adding a suffix number or letter.

Examples: SHAWNEE (COLO) SHAET1
SHAWNEE (CAL) SHAE2

2. If the suffix number reaches 10, start over with one and place the suffix in the fourth-
character position. The original fourth character is placed in the fifth-character position.

Example: SHAWNEE (OKLA) SHA1E

f. Terminal Waypoints

The following rules are applied in developing identifiers for waypoints used solely in terminal
area procedures. Such waypoint identifiers will be unique only for the airport specified. A
way-point identifier used in a terminal area cannot be repeated in that terminal area but can
be used in an enroute area encompassed by the same geographical area code. Terminal
waypoint identifiers can be repeated in areas covered by different geographical codes.
These Identifier developing rules are only applied when the waypoints in question have not
been assigned official names/identifiers by the government authority.
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1. Airport-Related Waypoints (Single Approach Procedure for given runway coded)

Single Approach Procedure for given runway coded and Waypoints common to more
than one approach: The following two-character codes are to be added to the runway
identifier to create an airport-related waypoint identifier when no named waypoint has
been established by the government source for the fix type:

FF = Final Approach Fix

AF = Initial Approach Fix

IF = Intermediate Approach Fix
CF = Final Approach Course Fix
MA = Missed Approach Point Fix
SD = Step-Down Fix

NOTE: if multiple step-down fix waypoints need to be created, replace “D” with another
character, retain the “S”.

RC = Runway Centerline Fix
RW = Runway Fix
*OM = Outer Marker Fix
*MM = Middle Marker Fix
*IM = Inner Marker Fix
*BM = Backcourse Marker Fix
TD = Touchdown point inboard of runway threshold

* See also rule G

Examples: FF36
MAO9L

2. Airport-Related Waypoints (Multiple Approach Procedure for given runway coded.)

Multiple approach Procedures for a given runway coded for which common waypoints
cannot be established:

— The following two-character codes are to be added to the runway identifier to create
an airport-related waypoint identifier when no hamed waypoint has been established
by the government source for the fix type:
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Fx = Final Approach Fix, where “x” equals the Type of procedure in question

Ax = Initial Approach Fix, where “x” equals the Type of procedure in ques-
tion

Ix = Intermediate Approach Fix, where “x” equals the Type of procedure in

question

Cx = Final Approach Course Fix, where “x” equals the Type of procedure in
question

Mx = Missed Approach Point Fix, where “x” equals the Type of procedure in
question

Sx = Step-Down Fix Note: if multiple step-down fix waypoints need to be
created, replace “D” with another character, retain the “S”.

Rx = Runway Centerline Fix, where “X” equals the Type of procedure in
question

Tx = Touchdown Fix inboard of runway threshold, where “X” equals the

Type of procedure in question

These procedure type characters do not appear on the Jeppesen Approach Charts.
The convention above for Multiple Approaches/Multiple Waypoints result in the following

table:
Waypoint .
Type Waypoint codes based on the procedure route type.
ILS (I) ILS(L) ILS(B) VOR(V) NDB (N) MLS (M)

IAF Al AL AB AV AN AM
IF Il IL B v IN IM
FACF Cl CL CB cv CN CM
FAF Fl FF FB FV FN FM
MAP Ml ML MB MV MN MM
TDP TI TL B TV TN ™
Step-Down Sl SL SB SV SN SM
FEP El EL EB EV EN EM

RNAV (R) | TACAN (T) IGS (G) LDA (X) SDF (V) GPS (P)
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Waypoint .

Type Waypoint codes based on the procedure route type.

IAF AR AT AG AX AU AP

IF IR IT IG IX U IP

FACF CR CT CG CX CuU CP

FAF FR FT FG FX FU FP

MAP MR MT MG MX MU MP

TDP TR T TG TX TU TP

Step-Down SR ST SG SX SuU SP

FEP ER ET EG EX EU EP

MLS (W) MLS (Y) NDB FMS (F) GLS (J) VORDME

+DME(Q) (D)

IAF AW AY AQ 1F AJ AD

IF W Y Q 2F IJ ID

FACF CW CcY cQ 3F CcJ CD

FAF FW FY FQ 4F FJ FD

MAP MW MY MQ 5F MJ MD

TDP T™W TY TQ 6F TJ TD

Step-Down SwW SY SQ 7F SJ SD

FEP EW EY EQ 8F EJ ED

VOR (S)

IAF AS

IF IS

FACF CS

FAF FS

MAP MS

TDP TS

Step-Down SS

FEP ES

NOTE: “C-T-L” is “Circle-To-Land” Approach

the prefixes indicated in the table above assume that a unique geographical position
(Latitude/Longitude) is required for each Waypoint and the “common waypoint” idea
cannot be used. Should a single waypoints’ geographical position be such that it will
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serve as the same waypoint type for more than one coded approach procedure, a
“common waypoint”; the Single Approach/Common Waypoint convention shall be used.

Note on prefixes for FMS(F) Approach Waypoints:

As the majority of the prefixes generated using the standard convention and the Route
Type “F” produced duplicates or two character codes that would be easily confused with
other coded, the numerical/alpha/runway identifier concept is used.

3. Bearing/Distance Waypoints
Identifiers are developed by the application of the following rules:
(a) The first character is “D”.
(b) Characters 2 through 4 signify the VHF NAVAID radial on which the waypoint lies.

(c) The last character is the DME arc radius defining the position of the waypoint on
the radial. This radius is expressed as the equivalent letter of the alphabet, i.e., A =
1NM, G = 7NM, P = 16NM, etc.

Examples:

D185J

ﬂgal

T TN DME ARC

D250P

W
dsf
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(d) If distance is greater than 26NM, use the convention in paragraph D or E.

(e) If the arc radius is provided in official government source as nautical miles and
tenths of nautical miles, the letter of the alphabet will reflect values rounded to full
nautical miles, i.e., 10.5nm = 11nm or K, 10.4nm = 10nm or J. All values between
0.1 and 1.4 will be character “A”.

g. Approach Marker Identification Priority Convention
1. If the approach marker is named, use its name.
Example: PIKKE OM Runway 26 will be PIKKE
2. If itis unnamed but an NDB, use the NDB ident followed by the letters NB
Example: Ft. Nelson LOM will be YENB
3. If it is unnamed and not an NDB, use letters OM followed by the runway number.
Example: Outer Marker for Runway 26 becomes OM26
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GENERAL

Jeppesen NavData Change Notices are provided to operators of airborne navigation systems
using a navigation database produced and updated from information supplied by Jeppesen.

GEOGRAPHIC AREAS

The world is covered by ten Aeronautical Radio Inc. (ARINC) geographic areas, and the NavData
Change Notices are issued in ten individual geographic coverages that correspond to the ARINC
areas. Refer to NavData Pages 101 through 103 for a complete explanation of the ARINC and
NavData coverages.

CONTENT

NavData Change Notices are issued weekly, and include significant temporary and permanent
information changes affecting the flight data stored in your aircraft FMCS. Entries are published
until the temporary condition no longer exists, or until the permanent change has been included in
your NavData update.

All times are local unless otherwise indicated.
A vertical bar indicates new or revised information.

NAVDATA EFFECTIVE DATES

The NavData effective dates are highlighted in a box on the beginning page of each NavData
Change Notices revision to ensure there is no confusion as to which 28 day update cycle the
information applies to.

Every four weeks there are two sets of dates highlighted, the current cycle and the upcoming
cycle. Entries still effective at the time of the Friday NavData Change Notices publication date and
included in the next Thursday cycle update are followed by “(Until date)”. Entries for changes
effective with the new cycle and received too late for inclusion are prefaced with “From date”.

COPYRIGHT NOTICE

The graphics, pictorials, arrangements and compiled information on Jeppesen NavData Change
Notices are protected from unauthorized use and copying by the United States Copyright laws.
The protected materials may not be copied, reproduced, stored in a retrieval system, retransmit-
ted in whole or in part, or used for database updating, in any form or by any means, whether elec-
trical, mechanical, by photocopying, recording or otherwise, without the prior written consent of
Jeppesen.

Jeppesen NavData Change Notices highlight only significant changes affecting Jeppesen naviga-

tion data that may be currently stored in your aircraft navigation system database. Check for
NOTAMs and other pertinent information prior to flight.
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WORLDWIDE GEOGRAPHIC COVERAGES

To ensure you can easily locate NavData Change Notices applicable to your particular areas of
operation, each page is identified by a coverage code. NavData Change Notices coverage codes,
and the areas covered by each, are shown on the following worldwide chart. These areas are
coincidental with the established Aeronautical Radio Incorporated (ARINC) navigation data geo-
graphical areas. The associated ARINC navigation data area codes, which may appear in your
navigation data base, are also provided.

NAVDATA CHANGE NOTI- NAVDATA CHANGE NOTI- ARINC AREA CODE

CES CODE CES AREA NAME
us United States USA
CA Canada/Alaska CAN
LA Latin America LAM
SA South America SAM
P Pacific PAC
SP South Pacific SPA
E Europe EUR
EE Eastern Europe/China EEU
A Africa AFR
ME Middle East/South Asia MES
Example:

NavData Change Notices United States Page US-1 contains Change Notices ap-
plicable to the forty-eight United States, plus the portion of the Gulf of Mexico and
the Atlantic Ocean shown on the following chart.

USA USA is the ARINC area code for the same area.

NOTE: NavData Change Notices are provided only for your area of operation. You may or may
not receive all of the coverages listed above.



—w_JEPPESEN

NAVDATA CHANGE NOTICES

263

85°

NAVDATA CHANGE NOTICES

80° 165° 150° 135° 120°  105°
==

©w

0°

~
°

T,

3
ey

60°

45°

30°

N
37
(@]
>
Z

({‘-\-in

/

PN

Dol g(m)
", T\ _

0 INER

15

15

30

45

\ us)usia 1
) | G~ 1
PAC | &) Bt 1]
CAM g\\gn\ ‘h—j L
) | e
SPA SAM

60

180°  165° 150° 135° 120° 105°

LEGEND

NavData Change Notices
coverage code

USA ARINC area code

= Limits of geographic coverage

9

b= =
2
~J é 9

85

75°

60°

45°

30°

30°

45°

60°

L1750



—w _JEPPESEN NAVDATA CHANGE NOTICES 264

NAVDATA CHANGE NOTICES

g5 15° 300 45°  60° 75 90°  105° _ 120° _ 135° _ 150° _ 165°  180°%so
s so ) =
@ T | [©
o 2
o {if »{2@ o]
N/ g§§ R
EUR E}Q»’\@ BRI
1/ @
60° % EEU /—V}r 60°
¢
3 Y ¢
o 2 lob & :7:\, ? / i
’i@? P ?
304,:: ] K m iy s 30°
T\ E) > | (¢)
e E U ) N/ 15
eI L
55 NSORSYIRE |
15° k + Pal yz—"-w\j’\\ 15°
o7 d JENER, N
f\%/ ‘{?
45°| e v /'p 45°
(a) (sp)°
N/ N
N AFR SPA .
L]

75° . = o — 7 5°
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165°  180°




—w JEPPESEN.

A BOEING COMPANY

Enroute



—w JEPPESEN.

A BOEING COMPANY

Enroute

Enroute Data - General



—w_EPPESEN ENROUTE DATA - GENERAL 267

ARINC SERVICES AND COMMUNICATIONS

AIR/GROUND VOICE SERVICES
ARINC-1/2 - DOMESTIC U. S. VHF NETWORK:

a.

-~ ® O o T

Airborne coverage throughout the United States (continuous coverage above 20,000 feet).

. On-the-ground coverage at most major airports within the United States.

. Phone-patch capabilities for enroute message traffic.

. Message delivery via ARINC AvinetSM Service or via telephone.

. Capability to check on enroute, destination, and alternate field weather.

. Direct Dialing capability for aircraft equipped with DTMF microphones (dual tone multi-fre-

quency)

ARINC-3/4 — INTERNATIONAL HF NETWORK:

a.
b
c.
d

e.

Company message relay service and phone-patch capability via Long Distance Operational
Control Frequencies (LDOCF).

. Message delivery via Avinet.

Telephone delivery for non-Avinet subscribers.

. Weather observations and forecasts available.

SELCAL-equipped aircraft need not monitor HF continuously.

ARINC-5/6 — MEXICO VHF NETWORK:
Provides services identical to the Domestic U.S. VHF Network where indicated within Mexico

ARINC-7/BLK—- ASIA AREA HF LDOC COVERAGE:

Company message relay service and phone-patch capability via Long Distance Operational Con-
trol Frequencies (LDOCF).

GROUND COMMUNICATIONS CENTERS

NEW YORK (NYC)

Address: 613 Johnson Ave.
Bohemia, Long Island
NY
11716-2696

Tel:

Fax:

(631) 244-2480
(631) 563-2412

ADNS: NYCXGXA

SAN FRANCISCO (SFO)
Address: 6011 Industrial Way
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Livermore

CA

94550
Tel: (925) 294-8400
Fax: (925) 294-9597

ADNS: SFOXGXA

Direct questions to ARINC Service Desk (800) 633-6882 or (703) 637-6360.
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é\(l;:)INC VHF RADIO NETWORKS — ENROUTE COVERAGE ABOVE FL
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i ARINC VHF RADIO NETWORKS
NROUTE COVERAGE ABOVE FL 200
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ARINC VHF ON-GROUND COVERAGE
SEE REVERSE SIDE
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ARINC VHF RADIO NETWORK ON-GROUND FREQUENCIES

ARINC VHF RADIO NETWORK ON-GROUND FREQUENCIES

_CITY/FREQ CITY | FREQ CITY | FREQ CITY [ FREQ.
ABQ 128.90 EKO 130.40 JFK 120.90 RNO. 130.40
AVA 128.90 ELP 128.90 KTN 129.40 SAT 131175 For HF Radio and Equipment
ANG 129.40 ELY 130.40 LAS 128.90 SEA 131.80 Checks at all locations, call
ACV 130.40 ESC 129.40 LAX 128.90 SFO 130.40 ARINC On-Ground or enroute
ATL 131175 FAT 130.40 LGA 129.40 sIT 129.40 on a VHF network frequency to
BFF 130.40 FMN 128.90 uT 131175 sLc 130.40 coordinate with RO.
BGE 131475 FSD 131.80 MAF 128.90 STL 129.45
BGR 129.40 GEG 13180 MG 129.45 SVG 128.90
BIL 131.80 GFK 13180 MDO 129.40 TPA 131175
BOI 131.80 T 13040 MFR 131.80 TUS 128.90
BOS 129.40 Gso 12045 MIA 131475 YAK 129.40
BNA 129.45 GTF 131.80 MsP 131.80 YVR 129.40
BTM 131.80 GuM 13195 MsY 131175 vzT 129.40
BTV 129.40 HNL 131.95 OMA 129.45
BUF 129.40 HRL 131.475 ORD 129.40
BWI 129.40 IAH 131175 ORF 129.45
CHs 131475 IcT 129.45 PDT 131.80
cip 129.45 IDA 131.80 PDX 131.80
CNY 130.40 M 129.45 PHX 128.90
CRW 129.45 IND 12945 PIT 129.40
CPR 131.80 T 129.40 RAP 131.80
cwA 129.40 ISN 131.80 RDD 130,40
DEN 130.40 o 131.95 RDM 131.80
DFW 131175 JAN 131175 RKD 129.90
oW 129.40 JAX 131175 RKS 13040
NETWORK PROCEDURES

1. Call "ARINC" on area frequency shown relative to aircraft position. San Francisco ARINC (SFO) controls all networks
except 130.70-Gulf of Mexico, and 129.90-NE US and Maritime Canada which are controlled by New York ARINC
(NYC). Only the NYC networks are guarded by a dedicated radio operator (RO). All SFO networks are routed to ROs
through a call distribution system which allows control of all networks with only 2 ROs and provides a visual
indication of calls waiting for RO service. During busy periods, initial calls may not be answered immediately. If you
do not hear a response within 1 minute, call again on the same frequency. DO NOT GHANGE FREQUENCIES, this
may cause further delays. Stay on frequency at least 3 minutes for the RO to answer.

NOTE: Depicted coverage is for aircraft operating at and above FL200. Coverage below FL200 cannot be assured
on all routes. Gaps in coverage may exist when operating below this altitude.

2. If not answered within 3 minutes, tune and call on adjacent area frequency using above procedures if aircraft position
is near adjacent network coverage boundary.
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ARINC

ARINC HF/VHF VOICE COVERAGE — ATLANTIC/CARIBBEAN
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ARINC HF/VHF VOICE COVERAGE — PACIFIC
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ARINC VHF RADIO NETWORK — MEXICO — ENROUTE COVERAGE

ABOVE FL 200

ARINC VHF RADIO NETWORK-MEXICO
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ARINC VHF RADIO NETWORK MEXICO ON GROUND FREQUENCY

130.7

ARINC VHF RADIO NETWORK MEXICO ONG ROUND COVERAGE FREQUENCY 130.7

IATA cry

ACA ACAPULCO

BJX LEON

cuu CHIHUAHUA

GDL GUADALAJARA

HMO HERMOSILLO

LMM LOS MOCHIS

MEX MEXICO CITY

MTY MONTERREY

MZT MAZATLAN

PVR PUERTO VALLARTA

SJD SAN JOSE DEL CABO

TAM TAMPICO

TRC TORREON

VER VERACRUZ

VSA VILLAHERMOSA
NETWORK PROCEDURES

1. Call"ARING” on area frequency shown relative to aircraft position. San Francisco ARINC (SFO) controls all networks
except 130.70-Gulf of Mexico, and 129.90-NE USa nd Maritime Canada which are controlled by New York ARINC
(NYC). Only the NYC networks are guarded by a dedicated radio operator (RO). All SFO networks are routed to ROs
through a call distribution system which allows control of all networks with only 3 ROs and provides a visual
indication of calls waiting for RO service. During busy periods, initial calls may not be answered immediately. Ify ou
do not hear a response within 1 minute, call again on the same frequency. DO NOT CHANGE FREQUENCIES, this
may cause further delays. Stay on frequency atl east 3 minutes for the RO to answer.

NOTE: Depicted coverage is for aircraft operating at and above FL200. Coverage below FL200 cannot be assured
on all routes. Gaps in coverage may exist when operating below this altitude.

2. If not answered within 3 minutes, tune and call on adjacent area frequency ifa ircraft position isn ear adjacent network
coverage boundary.

For HF Radio and Equipment
Checks at all locations, call
ARINC On-Ground or enroute
on a VHF network frequency to
coordinate with RO.
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ARINC HF LDOC COVERAGE — ASIA AREA

ARINC HF LDOC FREQUENCIES o
3494 13348
640 17925
8933 21964
1342
RECOMMENDED FREQUENCIES
06002 6640/ 11542/ 13348

|m1::um 3454/6640/11342
1f no contact, attemgt calls on
next higher or lower frequency.
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ARINC HF LDOC COVERAGE — AMERICAS AREA

&N&\\
\ww‘”
i\\\\\

*ﬂ‘\\\\\ N

e

\\\\>
- |
| &

3




—w_JEPPESEN

ENROUTE DATA - GENERAL

STOCKHOLM RADIO

LONG DISTANCE OPERATIONAL CONTROL
Period: NOV 2017 - JAN 2018

AV10

Stockhoimradio

Bax 1242

SE-131 28 Nacka Strand
Sweden

LONDON

o 4 8 12 18

LISBON

Tel: +46-8-601 79 10
Fac +48-8-601 70 48

AFTN: ESKRYFYX
TYPE-B: STOOOYF

STO Radio Services: Propagation Forecast Charts:

Phene Patches Using the most appropriate HF radie frequency is crucial when establishing contact with STO Radio.
Operational Message Relay The HF Propagation Forecast will help you choose the appropriate HF frequency given: the time of
Met Information day/night, the i it and location, by showing the most suitable HF
SELCAL frequency for communication with us. Chose the chart diagram that is closest to you geographical
Medical Advice location. General rules: The higher the sun, the higher the frequency. The lower the sun, the lower
Personal Phone Patches the frequency. The longer the distance, the higher the frequency.The shorter the distance, the lower

the frequency. Note: Vertical axis = Mhz. Horizontal axis = Time (UTC).

COPENHAGEN MOosSCcow Calling STO Radio:
Before calling find the graph best |Monitored frequencies (kHz)
coresponding to your posifion and | 3484 Nightz
g choose the nearest STO Radio | 5541 H24
== frequency. On the initial call state” Your | 8930 H24
o «callsign, approx position and frequency. | 11 345 H24
Allow 30 seconds for antenna | 13342 H24
L positioning.  Also use the graphs to | 17 816 H24
- select the best frequency for SELCAL | 23 210 Daylightz
‘/\/ guard. Alltimes in UTC (GMT)
S st |E
2 = For further informatien about STO Radio services, please visit our web
"0 4 8 12 1 20 24 %o 4 8 12 16 20 24 site: wwwaviolinkcom, o contact us on email: storadio@aviolinx.com
RHEIN BEOGRAD URUMQI CALCUTTA
@ 21 ]
" i i
13 13
1 1" 1"
v il |
\/\_,4 s 5 &
3 3 a3
[} [] o
0 4 8 12w 2 o o 4 8 1 16 &0 24 0 4 B8 12 16 20 2 0 4 8 12 16 0 24
TUNIS NICOSIA JEDDAH SYDNEY
3 £ ]
17 17 It
13 13 3
11 " "
] ] ]
s 5 5
3 3 a
[} [ [
0 4 B 12 16 2 & © 4 8 12 16 2 24 D 4 8 12 16 20 2 0 4 8 12 16 2 24

storadio @ aviolinx.com
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STOCKHOLM RADIO

Personal Phone Patches: NOTAM
For crew members wanting to place a personal call, we Monitored frequencies intended for Flight Safety and Flight
i ~ have arrangements with most major credit cards for easy  Regularity traffic only, as defined in ICAQ publication Annex 10,
_ﬁ‘ B é‘ '\ payment. Since private phone patches cannot be Volume I, Chapter 5. After initial contact on a monitared frequency,
Slocknolmradio b— n:: -i&w’w‘?éo 1o connected on the monitored ICAO allocated frequencies,  other type of traffic will be directed to another suitable frequency.
Box 1242 Fax: +45.8.801 7945  CTEW members are requested 1o advise us in the initial call-  Therefore, please state “change me to public”, in case traffic is not in
SE-131 28 Nacka Strand AFTN:ESKRYFYX - up that they wish to make a personal call. A suitable compliance with abave ICAQ definition.
Swaden SITA: STOOOYF | giecrete non-aercnautical frequency is then assigned.
LAGOS SANTA MARIA MIAMI GANDER THULE
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T 7 7 17 T
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» 8 h [ H \—//\-
5 5 5 5 5
3 a 3 a 3
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BASIC OCEANIC LONG-RANGE NAVIGATION AND COMMUNICATION
REQUIREMENTS

Any operation which is conducted in international oceanic airspace on an IFR flight plan, a VFR
controlled flight plan, or at night, and is continued beyond the published range of normal airways
navigation facilities (NDB, VOR/DME), is considered to be a long-range navigation operation.
Accurate navigational performance is required to support the separation minima which air traffic
control units apply. These separation minima can be found in the International Civil Aviation
Organization (ICAO) Regional Supplementary Procedures Document 7030 and the Oceanic Air
Traffic Control Handbook (FAA Order 7110.83).

Federal Aviation Regulation (FAR) 91.703 requires that civil aircraft must comply with ICAQ,
Annex 2 when operating over the high seas. In addition, ICAO, Annex 6, Part Il stipulates that an
airplane operated in international airspace be provided with navigation equipment which will
enable it to proceed in accordance with the flight plan and with the requirements of air traffic serv-
ices.

Annex 2 further requires that an aircraft shall adhere to the “current flight plan unless a request for
a change has been made and clearance obtained from the appropriate air traffic control facility.”
Annex 2 also requires that “unless otherwise authorized or directed by the appropriate air traffic
control unit, controlled flights shall, insofar as practicable: (a) when on an established ATS route,
operate along the centerline of that route; or (b) when on another route, operate directly between
the navigation facilities and/or points defining that route.” In the event that a controlled flight inad-
vertently deviates from its current flight plan, the following action shall be taken:

a. Deviation from track: if the aircraft is off track, action shall be taken forthwith to adjust the
heading of the aircraft to regain track as soon as practicable.

b. Variation in true airspeed: if the average true airspeed at cruising level between reporting
points varies or is expected to vary by plus or minus 5 percent of the true airspeed, from that
given in the flight plan, the appropriate air traffic services unit shall be so informed.

c. Change in time estimate: if the time estimate for the next applicable report point, flight infor-
mation region boundary or destination aerodrome, whichever comes first, is found to be in
error in excess of three minutes from that notified to air traffic services, or such other period
of time as is prescribed by the appropriate ATS authority or on the basis of air navigation
regional agreements, a revised estimated time shall be notified as soon as possible to the
appropriate air traffic services unit.

ICAO, Annex 6, Part Il contains standards and recommended practices adopted as the minimum
standards for all airplanes engaged in general aviation international air navigation. It requires that
those airplanes operated in accordance with Instrument Flight Rules (IFRs), at night, or on a VFR
controlled flight have installed and approved radio communication equipment capable of conduct-
ing two-way communication at any time during the flight with such aeronautical stations and on
such frequencies as may be prescribed by the appropriate authority.

All of the aforementioned requirements contained in Annex 2 are incorporated in Section 91.1 of
the FARs for those aircraft operating under United States civil certification in international oceanic
airspace.
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USE OF VERY HIGH FREQUENCY (VHF) AND HIGH FREQUENCY (HF)
FOR COMMUNICATION

Due to the inherent line of sight limitations of VHF radio equipment when used for communica-
tions in international oceanic airspace, those aircraft operating on an IFR or controlled VFR flight
plan beyond the communications capability of VHF are required, as per ICAO, Annex 2, to main-
tain a continuous listening watch and communications capability on the assigned HF frequencies.
Although these frequencies will be designated by Air Traffic Control, actual communication will be
with general purpose communication facilities such as international flight service stations or Aero-
nautical Radio, Inc. (ARINC). These facilities are responsible for the relay of position reports and
other pertinent information between the aircraft and Air Traffic Control.

SPECIAL NORTH ATLANTIC, CARIBBEAN AND PACIFIC AREA
COMMUNICATIONS

VHF air-to-air frequencies enable aircraft engaged on flights over remote and oceanic areas out
of range of VHF ground stations to exchange necessary operational information and to facilitate
the resolution of operational problems. Air-to-air frequencies are charted on appropriate Jeppesen
Enroute charts.

GUARD OF VHF EMERGENCY FREQUENCY

Pilots should remember that there is a need to continuously guard the VHF emergency frequency
121.5 MHz when on long over-water flights, except when communications on other VHF chan-
nels, equipment limitations, or cockpit duties prevent simultaneous guarding of two channels.
Guarding of 121.5 MHz is particularly critical when operating in proximity to flight information
region (FIR) boundaries.

USE OF NON-DIRECTIONAL BEACON (NDB) FOR NAVIGATION

The use of an NDB as the primary source of navigation for long-range oceanic flight presents the
operator with numerous limitations and restrictions that are inherent in low frequency radio equip-
ment and the low frequency signals they receive. These include:

NDB navigation aids of the highest power (2000 or more watts) which are maintained and flight-
checked as suitable for air navigation, but are limited in their usable service and/or reception
range to no more than 75 nautical miles from the facility, at any altitude.

Although the operator may be able to receive standard (AM/amplitude modulation) broadcast sta-
tions with NDB equipment, primary dependence on these facilities for air navigation is a question-
able operating practice. The following are some of the inherent problems associated with recep-
tion of these stations:

a. Infrequent identification of the station.

b. Identification of foreign language stations may be impossible without some knowledge of the
language.

c. Transmitter sites are not always collocated with studio facilities.

d. Termination of service without notice.
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e. Weather systems causing erratic and unreliable reception of signal.
f. Atmospheric disturbances causing erratic and unreliable reception of signal.

g. No flight checks conducted to verify the suitability and reliability of the facility and its signal
for use in air navigation.

h. Fluctuation (bending) of signal due to shoreline/mountain effect.
i. Standard broadcast stations are not dedicated for air navigation purposes.

Considering the aforementioned limitations, the operator should be able to navigate the aircraft so
as to maintain the track/course and the tolerances specified in the Air Traffic Control Clearance
(as per ICAO, Annex 2 and the Regional Supplementary Procedures Document 7030). Realizing
that an error of 10 degrees, at a distance of 2000 miles, equates to approximately 350 miles of
course deviation, the inadequacies of the non-directional beacon as the sole source of navigation
for oceanic flight must be evaluated carefully.

SPECIAL EMERGENCY (AIR PIRACY)

a. A special emergency is a condition of air piracy, or other hostile act by a person(s) aboard an
aircraft, which threatens the safety of the aircraft or its passengers.

b. The pilot of an aircraft reporting a special emergency condition should:

1. If circumstances permit apply distress or urgency radio-telephony procedures. Include
the details of the special emergency.

2. If circumstances do not permit the use of prescribed distress or urgency procedures,
transmit:

(a) On the air/ground frequency in use at the time.
(b) As many as possible of the following elements spoken distinctly and in the follow-
ing order:
(1) Name of the station addressed (time and circumstances permitting).
(2) The identification of the aircraft and present position.

(3) The nature of the special emergency condition and pilot intentions (circum-
stances permitting).

(4) If unable to provide this information, use code words and/or transponder as
follows: state “TRANSPONDER SEVEN FIVE ZERO ZERO.” Meaning: “l am
being hijacked/forced to a new destination;” and/or use Transponder Setting
MODE 3/A, Code 7500.

NOTE: Code 7500 will never be assigned by ATC without prior notification from the pilot that
his aircraft is being subjected to unlawful interference. The pilot should refuse the assign-
ment of Code 7500 in any other situation and inform the controller accordingly. Code 7500
will trigger the special emergency indicator in all radar ATC facilities.
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c. Air traffic controllers will acknowledge and confirm receipt of transponder Code 7500 by
asking the pilot to verify it. If the aircraft is not being subjected to unlawful interference, the
pilot should respond to the query by broadcasting in the clear that he is not being subjected
to unlawful interference. Upon receipt of this information, the controller will request the pilot
to verify the code selection depicted in the code selector windows in the transponder control
panel and change the code to the appropriate setting. If the pilot replies in the affirmative or
does not reply, the controller will not ask further questions but will flight follow, respond to
pilot requests and notify appropriate authorities.

d. If it is possible to do so without jeopardizing the safety of the flight, the pilot of a hijacked
passenger aircraft, after departing from the cleared routing over which the aircraft was oper-
ating, will attempt to do one or more of the following things, insofar as circumstances may
permit:

1. Maintain a true airspeed of no more than 400 knots, and preferably an altitude of
between 10,000 and 25,000 feet.

2. Fly a course toward the destination which the hijacker has announced.

e. If these procedures result in either radio contact or air intercept, the pilot will attempt to
comply with any instructions received which may direct him to an appropriate landing field.
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According to ICAO Annex 11 basic designators for ATS routes shall consist of a maximum
of five, in no case exceed six, alpha/numeric characters in order to be usable by both
ground and airborne automation systems. The designator shall indicate the type of the
route, that means: high/low altitude, specific airborne navigation equipment requirements
(RNAV), aircraft type using the route primarily or exclusively.

COMPOSITION OF DESIGNATORS

a. The basic designator consists of one letter of the alphabet followed by a number from 1 to
999. The letters may be:

1. A,B,G,R — for routes which form part of the regional networks of ATS
routes and are not area navigation routes;

2. L, M,N, P — for area navigation routes which form part of the regional net-
works of ATS routes;

3. H,J,V,W — for routes which do not form part of the regional networks of
ATS routes and are not area navigation routes;

4. QT,YVY,Z — for area navigation routes which do not form part of the re-
gional networks of ATS routes.

b. Where applicable, one supplementary letter shall be added as a prefix to the basic designa-
tor as follows:

1. K — to indicate a low level route established for use primarily by
helicopters;
2. U — to indicate that the route or portion thereof is established in the

upper airspace;

3. S — to indicate a route established exclusively for use by super-
sonic aircraft during acceleration/deceleration and while in su-
personic flight.

c. Where applicable, a supplementary letter may be added after the basic designator of the
ATS route as a suffix as follows:

1. F — to indicate that on the route or portion thereof advisory service
only is provided;

2. G — to indicate that on the route or portion thereof flight information
service only is provided;
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3. Y — for RNP1 routes at and above FL200 to indicate that all turns
on the route between 30 and 90 degrees shall be made within
the tolerance of a tangential arc between the straight leg seg-
ments defined with a radius of 22.5 NM;

4. y4 — for RNP1 routes at and below FL190 to indicate that all turns
on the route between 30 and 90 degrees shall be made within
the tolerance of a tangential arc between the straight leg seg-
ments defined with a radius of 15 NM.

USE OF DESIGNATORS IN COMMUNICATIONS

In voice communications, the basic letter of a designator should be spoken in accordance with the
ICAQO spelling alphabet.

Where the prefixes K, U or S, specified above, are used in voice communications, they should be
pronounced as:

K = “Kopter” U = “Upper” and S = “Supersonic”

as in the English language.

Where suffixes “F”, “G”, “Y” or “2” specified above are used, the flight crew should not be required
to use them in voice communications.

Example: A1l will be spoken Alfa 11
UR5 will be spoken Upper Romeo 5
KB34 will be spoken Kopter Bravo 34

UW456 F will be spoken Upper Whiskey 456
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HF SSB FACILITIES

a.

ARINC has established HF SSB Long Distance Operational Control Facilities at New York
and San Francisco Communication Centers, and remote facilities in Barrow, Alaska, Santa
Cruz, Bolivia, Guam and Hat Yai, Thailand.

NOTE: ARINC is a paid service. Aircraft operators desiring to make use of these facilities
should make prior arrangements with ARINC for the handling of their traffic.

. The purpose of this service is to provide direct voice communications between flight crews

and their company control offices via HF SSB communications using “Phone Patch” techni-
ques primarily in the international environment. Aircraft may use the frequencies listed below
from any location where VHF coverage is unavailable. The only limiting factor being the
actual propagation of the radio signals, which may vary depending upon the frequency, time
of day, latitude, local atmospheric noise level and sun spot activity.

. These facilities may be used for “flight regularity” messages. “Flight regularity” messages

include those messages that require immediate action on the part of flight crews, aircraft
operators, or agencies acting for aircraft operators for the efficient and expeditious utilization
of aircraft to avoid serious delays or travel interruptions to passengers and/or cargo, or to
avoid situations that could cause the aircraft operator to suffer significant economic penal-
ties. Communications concerning air traffic control and meteorological data for international
flights are considered “Flight Safety” messages and are usually handled on the ICAO Major
World Air Route Area High Frequency and VHF Enroute Radio Telephone Networks or VHF
ATS facilities.

. These operational control communications are available 24 hours per day; generally, the

higher frequencies will be used during daylight hours and the lower frequencies during the
hours of darkness:

ARINC STATION LOCATION & CALL SIGN
HF SSB LDOCF SANTA
FREQUENCIES SAN FRAN- | CRUZ, Bo. | PACIFIC- | BARROW, | HAT YAIL
GUARDED (kHz) NEW YORK CISCO LIVIA (Re- GUAM (Re- AK (Re- THAILAND
mote) mote) mote) (Remote)
3494 X X X X X X
6640 X X X X X X
8933 X X X X X
11342 X X X X X X
13348 X X X X X X
17925 X X X X X X
21964 X X X X X X
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ARINC STATION LOCATION & CALL SIGN
HF SSB LDOCF SANTA
FREQUENCIES SAN FRAN- | CRUZ, BO- PACIFIC- BARROW, HAT YAI,
GUARDED (kHz) NEW YORK CISCO LIVIA (Re- GUAM (Re- AK (Re- THAILAND
mote) mote) mote) (Remote)

Worldwide Operational Control. (Phone patch service available.)

NOTE: ARINC stations transmitting SELCAL signals on these frequencies will utilize SSB full

carrier mode.

e. The ARINC facilities are equipped to provide through “Phone Patch” direct voice communi-

cations between flight crews and operational control offices or the ground radio operator may
also accept messages from the aircraft for relay via normal air-ground delivery channels and
vice versa.

f. Aircraft operators with SATCOM Voice can contact ARINC Aeronautical Stations using the
following Inmarsat Security Codes:

ARINC Center Inmarsat Security Code

SFO 436625

NYC 436623

RADIOTELEPHONY PROCEDURES

a. The air/ground/air radio channel is “one-way” (send or receive) only; break-ins and interrup-

tions are not possible. In the normal “at rest” condition, the ground talker receives the aircraft
transmission. When the ground talker speaks, a voice-operated relay switches the radio
channel from receive to send and the aircraft receives his transmission. If the ground talker
and the aircraft transmit simultaneously, neither will receive the other. Thus each should indi-
cate the end of his transmission with the words “over” or “go ahead.” The ground talker
should precede each transmission with an “err” or “uhh” to allow the voice-operated relay
time to complete its switching function. If a malfunction of the voice-operated relay should
occur during a connection, the ARINC Radio Operator will manually switch the channel
between send and receive and the conversation can proceed in exactly the same manner.

. Flight crews placing a call to their operational control office will call on one of the listed fre-
quencies. The following is an example of the typical voice procedure used in a “Phone
Patch” request from an aircraft:

Aircraft: “New York, Trans Jet 468.”
Aero Sta: “Trans Jet 468, New York, go ahead.”
Aircraft: “Trans Jet 468 requests ‘Phone Patch’ with Trans Jet Ops Office at Ken-

nedy.”
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Aero Sta: “Roger Trans Jet 468. Standby for a ‘Phone Patch’. New York.”
Aircraft: “Trans Jet 468, standing by.”

c. The ARINC radio operator will then set up the “Phone Patch” as explained above and the
voice procedure will continue as follows:

Aero Sta: “Trans Jet 468, ‘Phone Patch’ to Trans Jet Ops is ready. Go ahead with
your message. New York.”

Aircraft: “Trans Jet Ops, this is Trans Jet 468, we are at 40 West. We are having
trouble with the number 4 compressor. We have performed corrective
procedures listed in the manual but we still have abnormal readings. Do
you want us to proceed to Philadelphia or should we divert to Kennedy
for maintenance? Go ahead.”

Ops Office: “Trans Jet 468, divert to Kennedy. Philadelphia maintenance not equip-
ped to handle compressors. We will alert Kennedy maintenance. Plan to
continue to Philadelphia after compressor repaired. Trans Jet Ops.

Over.”
Aircraft: “Roger, divert to Kennedy. Trans Jet 468.”
Aircraft: “New York, Trans Jet 468 ‘Phone Patch’ completed.”
Aero Sta: “Trans Jet 468, Roger, New York.”

The ARINC radio operator will then disconnect the “Phone Patch.”

d. Flight crews operating in the European, North Atlantic, South American, Caribbean, and
Pacific Areas will be expected to continue to pass their routine air-ground messages on the
ICAO Major World Air Route Area (MWARA) Enroute Radiotelephone HF or VHF Networks
while operating on international routes. Therefore, aircraft operating on international routes in
the areas of the world mentioned above will be expected to maintain a listening watch or
SELCAL guard on the appropriate ICAO/MWARA frequencies.

e. Aircraft equipped with dual HF transceivers may wish to maintain watch on both ICAO/
MWARA and ARINC HF SSB Long Distance Operational Control Facility frequencies. Air-
craft equipped with only one HF transceiver, and beyond the range of VHF communications,
will be expected to maintain watch on ICAO/MWARA frequencies and to switch to ARINC HF
SSB Long Distance Operational Control Facility frequencies only after coordination with the
ICAO aeronautical station providing radio guard for the FIR/CTA in which the aircraft is oper-
ating.
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GENERAL

INMARSAT, in conjunction with ICAQO, has developed a telephone numbering plan to facilitate the
use of satellite voice by suitably equipped aircraft as a backup to the existing primary A/G facili-
ties. The use of SATCOM voice for this purpose requires on board embedded equipment.

FLIGHT CREW PROCEDURES

The number of call attempts made to establish contact with the radio station will be a pilot respon-
sibility; however, if contact cannot be established within 5 minutes of waypoint transition, pilots
should revert to the assigned HF frequencies for position report delivery.

On initial contact with a radio station, the flight crew should provide aircraft identification and
request frequency assignment and perform a successful SELCAL check on HF, when required by
the appropriate ATS authority. Subsequent communications with that radio station may then be
performed via SATCOM or HF voice, in accordance with applicable airworthiness, operating and
airspace requirements.

Although the underlying technology lends itself to a conversational mode of communications,
such use can create misunderstanding and confusion. When using SATCOM, normal RTF con-
ventions should be followed identical to HF communications in accordance with standard ICAO
phraseology, as defined in Jeppesen ATC- Air Traffic Management (Doc 4444)\ Section 12, or in
Annex 10, Volume II, Chapter 5 and Doc 8400 (not published herein).

The flight crew should normally make calls to the radio facility serving the airspace in which the
aircraft is flying. If oceanic airspace has not been entered, the flight crew should attempt contact
with the radio facility serving the first oceanic center. If a call is dropped during a communication,
the party that initiated the original call should initiate the process to reestablish the call. If commu-
nications are lost with the current aeronautical station, the flight crew should attempt contact with
any other aeronautical station to relay.

If a HF SELCAL check is required before or after entering a FIR, the flight crew should contact the
radio operator and complete a HF SELCAL check in accordance with ICAO Annex 10, Volume II,
paragraph 5.2.4 (not published herein).

The telephone numbering plan assigns a code specific to each FIR. When a ground earth station
receives the unique code from the aircraft via satellite, it is converted and the call is routed to the
appropriate ATS unit.

For emergency communications, the INMARSAT short codes and public switched telephone net-
work (PSTN) numbers are as follows—

INMAR-
SAT Se-
curity SATCOM
Number | Voice (PSTN)
(Short Co-
des)

AFRICA |Algeria Algiers ACC Algiers (DAAA) 460501

Region Country Facility FIR
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Angola Luanda ATC/FIS |Luanda FIR (FNAN) |460301
Benin Cotonou ATC Accra (DGAC) 460106
Botswana Gaborone ACC Gaborone (FBGR) 460107
Canary IS Canaries ACC Canaries (GCCC) 424201
Cape Verde |Sal Oceanic ATC |Sal Oceanic (GVSC) 461701
N'Djamena ACC |N'Djamena (FTTT) |467002
(East Sector)
Chad - .
N'Djamena ACC |N'Djamena (FTTT) 467001
(West Sector)
Brazzaville Con- |Brazzaville (FCCC) 467602
Congo
trol
Congo, D.R. |Kinshasa ACC Kinshasa (FZZA) 467601
of
Equatorial Malabo ATC Brazzaville (FCCC) |460109
Guinea
Ethiopia Addis Abeba ACC | Addis Abeba (HAAA) | 462401,
P 462402
Ghana Accra ATC Accra (DGAC) 462701
Antananarivo Antananarivo 464701
Madagascar | Control /Informa- | (FMMM)
tion
Malawi Lilongwe ACC Lilongwe (FWLL) 465501
Namibia Windhoek ACC Windhoek (FYWH) 465901,
465902
Niger Niamey ACC Niamey (DRRR) 465601
o Kano Control Kano (DNKK) 465701
Nigeria
Lagos Control Kano (DNKK) 465702
Seneqal Dakar ATC/FIS Dakar Oceanic 466301
9 (GOOO)
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INMAR-
SAT Se-
Region Country Facility FIR N(:Jun:ll?ér Vosige-r(cl:?%“'ll'lN)
(Short Co-
des)
Seychelles Seychelles (FSSS) 466401
Seychelles | Acc/FIS/Alerting
. Mogadishu FIS Mogadishu (HCSM) 466601
Somalia Center
Cape Town ATC |Cape Town (FACA) |460102
Port Elizabeth Cape Town (FACA) |460105
ATC
South Africa Bloemfontein ATC |Johannesburg (FA- 460101
JA)
Rep
Durban ATC Johannesburg (FA- 460103
JA)
Johannesburg Johannesburg Oce- |460104 27-11-928-6456
Oceanic ACC anic (FAJO)
Sudan Khartoum ACC Khartoum (HSSS) 466201
Togo Lome ATC Accra (DGAC) 460108
Harare ACC/FIS |Harare (FVHF) 467902
Zimbabwe |Approach
Harare Tower Harare (FVHF) 467901
ASIA Beijing ACC Beijing (ZBPE) 441201
Chengdu ACC Chengdu (ZPKM) 441202
Hong Kong ATC |Hong Kong (VHHK) 441299
Kunming ATC Kunming (ZPKM) 441204
China Lanzhou ACC Lanzhou (ZLHW) 441205
Lanzhou ACC (al- |Lanzhou (ZLHW) 441215
ternate)
Urumgi ACC Urumgi (ZWUQ) 441208
Shenyang ACC | Shenyang (ZYSH) 441207
. Kota Kinabalu Kota Kinabalu 453301
Malaysia | ATc/FIS

(WBFC)
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Kuala Lumpur Kuala Lumpur 453302
ACC (WMFC)
Vietnam Ho Chi Minh ACC |Ho Chi Minh (VVTS) |457402
EAST- Tallinn ACC Tallinn (EETT) 427387,
ERN EU- |Estonia 427388
ROPE
Hungary Budapest ACC Budapest (LHCC) 424301
Lithuania Vilnius ACC Vilnius (EYVL) 427389
Romania Bucharest ACC Bucharest (LRBB) 426401
Barnaul ACC Novosibirsk (UNNT) 427308
Chita ACC Irkutsk (UIIT) 427313
Chulman ACC Chulman (UELL) 427315
Kolpashevo ATC/ |Kolpashevo 427328
Radio
Magadan ACC Magadan (UHMM) 427336 74-13-227-6719
Mirny ACC Mirny (UERR) 427339
Russia Moskva ACC Moskva 427340
Murmansk ACC  |Murmansk (ULMM) 427341
Norilsk ACC Norilsk 427343
Novosibirsk ACC |Novosibirsk (UNNT) |427344
Omsk ACC Novosibirsk (UNNT) |427348
Petropavlosk- Petropavlosk-Kam- 427354 74-15-319-9395
Kamchatsky ATC |chatsky (UHPP)
Tiksi ACC Yakutsk (UEEE) 427368
Kiev ACC Kyiv (UKBV) 427396
Lvov ACC Kyiv (UKBV) 427397
Ukraine
Odesa ACC Kyiv (UKBV) 427398
Simferopol ACC | Simferopol (UKFV) |427399
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Uzbekistan |Samarkand ACC |Samarkand (UTSD) |427358
EUROPE | Albania Tirana ACC Tirana (LAAA) 420101
Belgium Brussels ACC Brussels (EBUR) 420501
Copenhagen Copenhagen (EKDK) | 421901
Denmark ACC/APP
Sondrestrom FIS | Sondrestrom (BGGL) |421902
Bordeaux ATC Bordeaux (LFBB) 422701
Brest ATC Brest (LFRR) 422702
France Marseille ACC Marseille (LFMM) 422703
Paris ACC Paris (LFFF) 422704
Reims ACC Reims (LFEE) 422705
Bremen ATC/FIS/ |Bremen (EDWW) 421102
ALRS
Dusseldorf ACC |Hannover (EDVV) 4211083
Germany e nkfut ACC | Rhein (EDUU) 421104
Karlsruhe UAC Rhein (EDUU) 421106
Munich ATC Munich (EDMM) 421105
Athinai/Makedo- |Hellas (LGGG) 423701
Greece .
nia ACC
Shannon Control |Shannon (EISN) 425001
Shanwick Ocean- | Shanwick Oceanic 423201, 441-29-26-92-
Ireland ic (EGGX) 425002 706
Shanwick Radio | Shanwick Oceanic  |425002 353-61-36-86-
(EGGX) 78
Brindisi ACC Brindisi (LIBB) 424701
tal Milan ACC Milan (LIMM) 424702
a
y Padova ACC Milan (LIMM) 424703
Rome ACC Rome (LIRR) 424704
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INMARSAT SECURITY NUMBERS (SHORT CODES) AND SATCOM VOICE (PSTN)

INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Malta Malta ACC Malta (LMMM) 425601
Bodo ATCC Bodo Oceanic 425705 47-755-42900
(ENOB)
Bodo Oceanic Bodo Oceanic 425701 47-755-42935
Control (ENOB)
Norway Bodo Radio Bodo Oceanic 425702 |47-755-21283
(ENOB)
Oslo ATCC Norway (ENOR) 425703
Stavanger ACC  |Norway (ENOR) 425704
Lisbon ACC Lisbon (LPPC) 426301
Portugal Santa Maria Ra- | Santa Maria Oceanic | 426302, | 351-29-68-86-
dio/Oceanic (LPPO) 426305 655
Malmo ACC Sweden (ESAA) 426501
Sweden Stockholm ACC  |Sweden (ESAA) 426502 468-58-55-47-
00
Geneva ACC Switzerland (LSAS) |426901
Switzerland
Zurich ACC Switzerland (LSAS) |426902
United King- | RAF(U) Swanwick |London (EGTT) 423202
dom D&D
LATIN Nassau FSS Nassau (MYNA) 430801
é'\AA/ERl' Bahamas Nassau Approach |Nassau (MYNA) 430802
SOUTH Control
AMERI- |Brazil Atlantico ACC Atlantico (SBAO) 471001
CA Puerto Montt ACC | Puerto Montt (SCTZ) 472503
Chile Punta Arenas Punta Arenas 472504
ACC (SCC2)

Santiago ACC Santiago (SCEZ) 472505
Colombia Barranquilla ACC |Barranquilla (SKEC) |473001
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Bogota ACC Bogota (SKED) 473002
Dominican |Santo Domingo | Santo Domingo 432702
Republic ACC (MDCS)
Ecuador Guyaquil Center |Guayaquil (SEFG) 473501
French Gui- |Cayenne Control |Cayenne (SOOQ) 463101
ana
Honduras Honduras ATC Central American 433401
(MHTG)
Jamaica Kingston ACC Kingston (MKJK) 433901
Lima ACC Lima (SPIM) 476002
Peru Lima ACC (alter- |Lima (SPIM) 476003
nate)
Suriname Paramaribo Paramaribo (SMPM) |476501
ATC/FIS
Trinidad & |Piarco ACC Piarco (TTZP) 436201 868-669-0619
Tobago
MIDDLE Kabul ACC (mo- |Kabul (OAKX) 440101
EAST bile number)
Afghanistan |Kabul ACC (mo- | Kabul (OAKX) 440102
bile number alter-
nate)
Bahrain Bahrain ACC/FIS |Bahrain (OBBB) 440801,
440802
Bangladesh |Dhaka ACC Dhaka (VGFR) 440501
Cyprus Nicosia ATC Nicosia (LCCC) 420901
Chennai Oceanic |Chennai (VOMF) 441930
Control (sat-
India phone)
Hyderabad ACC |Chennai (VOMF) 441909
Delhi ACC Delhi (VIDF) 441903
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Kolkata ACC Kolkata (VECF) 441902
Kolkata ACC (sat- |Kolkata (VECF) 441921
phone)
Ahmedabad ACC |Mumbai (VABF) 441906
Mumbai ATC (sat- | Mumbai (VABF) 441901 91-22-268-
phone) 28088
Mumbai OCC Mumbai (VABF) 441920 870-762092892
Nagpur ACC Mumbai (VABF) 441907
Thiruvananthapur- | Chennai (VOMF) 441908
am ACC
Jordan Amman Center Amman (OJAC) 443801
Libya Tripoli Center Tripoli (HLLL) 464201
Maldives Male ATC Male (VRMF) 445501
Karachi ACC Karachi (OPKR) 446301
Pakistan
Lahore ACC Lahore (OPLR) 446302
Saudi Arabia | Jeddah ATC Jeddah (OEJD) 440301, 966-12-
440302 6850532
. Colombo FIC Colombo (VCCF) 441702
Sri Lanka
Colombo ACC Colombo (VCCF) 441701
United Arab | Dubai Approach |Emirates (OMAE) 447002
Emirates Emirates ATC Emirates (OMAE)  |447001
Yemen Sana'a ACC Sana'a (OYSC) 447302
NORTH Arctic Radio Edmonton (CZEG) 431610
éX/ER" Edmonton ACC | Edmonton (CZEG) |431601 | 780-890-8397
NORTH |Canada Gander Domestic | Gander Domestic 431602 709-651-5315
ATLAN- (CzQX)

TIC
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SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Gander Oceanic | Gander Oceanic 431603
(CZQX)
Gander Radio Gander Domestic 431613 709-651-5328
(CZQX), Gander
Oceanic (CZQX)
Moncton ATC Moncton (CZQM) 431604 506-867-7173
Montreal ATC Montreal (CZUL) 431605 514-633-3211
Toronto ACC Toronto (CZYZ) 431606 905-676-4509
Vancouver ACC |Vancouver (CZVR) |431607 604-586-4500
Winnipeg ATC Winnipeg (CZWG) 431608 204-983-8338
Iceland Radio Reykjavik (BIRD) 425105 709-651-5316
Iceland Reykjavik OAC  |Reykjavik (BIRD) 425101,
425103
New York NAT New York Oceanic 436695 631-468-1496
(KZNY)
United New York ARINC |New York Oceanic |436623
States (KZNY)
New York New York Oceanic | 436696 631-468-1495
WATRS (KZNY)
PACIFIC Adelaide TCU Melbourne (YMMM) 450301 61-8-8238-7988
Brisbane ATC Brisbane (YBBB) 450302 61-7-3866-3868
Australia Melbourne ATC  |Melbourne (YMMM) |450303 61-3-9338-4032
Perth TCU Melbourne (YMMM) | 450304 61-8-9277-1086
Sydney TCU Melbourne (YMMM) |450305 61-2-9556-6742
Fiji Nadi ACC/Radio |Nadi (NFFF) 452001
French Poly- | Tahiti ACC Tahiti (NTTT) 422790
nesia
Fukuoka Fukuoka (RJJJ) 443101 81-78-99-36-
Japan 501
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INMAR-
SAT Se-
. - curity SATCOM
Region Country Facility FIR Number | Voice (PSTN)
(Short Co-
des)
Tokyo Radio Fukuoka (RJJJ) 81-47-63-26-
440
Myanmar Yangon ACC Yangon (VYYF) 450601
Auckland Oceanic | Auckland Oceanic 451201
New Zea- (NZZO)
land
New Zealand ATC | New Zealand (NZZC)|451202
Port Moresby Port Moresby 455301
ACC (AYPM)
Papua New |Port Moresby Port Moresby 455302
Guinea ACC (alternate) |(AYPM)
Port Moresby Port Moresby 455303
ACC (supervisor) |(AYPM)
Philippines | Manila ACC Manila (RPHI) 454801
. Singapore Singapore (WSJC) 456301
Singapore ATC/HF
Taiwan Taipei ACC Taipei (RCAA) 441290
Thailand Bangkok ACC Bangkok (VTBB) 456702
Anchorage ATC |Anchorage Oceanic |436602 907-269-1103
(PAZA)
United Oakland Center |Oakland Oceanic 436697 510-745-3415
States ATC (KZAK)
San Francisco Oakland Oceanic 436625

ARINC

(KZAK)
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The general information contained on the following pages is provided for use as ‘quick ref-
erence’. It has been compiled from a variety of sources. Additional information can be
found elsewhere in the Radio Aids section.

FREQUENCY BANDS

Radio frequencies lie within a relatively narrow range of the electro-magnetic spectrum between
approximately 10 kHz and 300 GHz. This range is divided into bands, more or less in accordance
with the propagation characteristics of the frequencies. These bands are:

VLF Very Low Frequency 0 - 30 kHz

LF Low Frequency 30 kHz - 300 kHz
MF Medium Frequency 300 kHz - 3 MHz
HF High Frequency 3 MHz - 30 MHz
VHF Very High Frequency 30 MHz - 300 MHz*
UHF Ultra High Frequency 300 MHz - 3 GHz*
SHF Super High Frequency 3 GHz - 30 GHz
EHF Extremely High Frequency 30 GHz - 300 GHz

*200 MHz - 3 GHz is considered UHF in Aviation.

All VHF markers (FAN TYPE, OUTER, INNER and ZONE) operate on 75 MHz (75,000 KHz),
and are tone modulated as follows:

FM Fan Marker (100 Watts) 3000 Hz
LFM Low-Powered Fan Marker (5 Watts) 3000 Hz
MM Middle Marker 1300 Hz
oM Outer Marker 400 Hz
z Station Location Marker 3000 Hz
FREQUENCY ALLOCATION

Frequency allocation is established to provide a clear channeling between the various functions
performed by aeronautical navaids and communications facilities. Although a general allocation
plan is recognized on a world-wide basis, variations may occur within certain ranges. The listing
below is intended to provide that allocation most generally used by civil operators.
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NAVIGATION AIDS

190 - 535 kHz Nondirectional Radio Beacon (low power) and Ra-
dio Range (low power).

190 - 1750 kHz

Non-directional Beacon (standard).
108.0 - 117.975 MHz

108.0 - 111.975 MHz

Non-directional Beacon (standard).
Marker Beacon.
VOR test facility (VOT).

ILS localizer (on odd-tenths plus twentieth frequen-
cies, 108.1, 108.3 etc.)

108.0 - 111.975 MHz VOR (even tenths or even tenths plus a twentieth

of MHz).
111.975 - 117.975 MHz VOR (even and odd tenths of MHz).
328.6 - 335.4 MHz ILS glide slope.
960.0 - 1215.0 MHz DME and TACAN.
1563.42 - 1587.42 MHz GPS

AIRBORNE STATIONS

410 kHz
475 kHz

500 kHz

3281 kHz

International DF (outside continental USA).

Working frequency exclusively for aircraft on sea
flights desiring an intermediate frequency.

International frequency for aircraft and ships over
the seas. Transmission on this frequency (except
for urgent and safety messages and signals) must
cease twice each hour, for three minute periods be-
ginning at 15 and 45 minutes past each hour.

Lighter-than-aircraft.

117.975 - 137.0 MHz AIR TRAFFIC CONTROL OPERATIONS

The minimum separation between assignable frequencies in the aeronautical mobile (R) service
shall be 8.33 kHz.

It is recognized that in some regions or areas, 100 kHz, 50 kHz or 25 kHz channel spacing pro-
vides an adequate number of frequencies suitably related to international and national air services
and that equipment designed specifically for 100 kHz, 50 kHz or 25 kHz channel spacing will
remain adequate for services operating within such regions or areas. It is further recognized that
assignments based on 25 kHz channel spacing as well as 8.33 kHz channel spacing may con-
tinue to co-exist within one region or area.
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118 - 121.4 MHz inclusive

121.5 MHz
121.6 - 121.9917 MHz inclusive

122 - 123.05 MHz inclusive
123.1 MHz
123.15 - 123.6917 MHz inclusive

123.45 MHz
123.7 - 129.6917 MHz inclusive

129.7 - 130.8917 MHz
130.9 - 136.875 MHz inclusive

136.9 - 136.975 MHz inclusive

GENERAL INFORMATION

International and National Aeronautical Mobile
Services

121.5 MHz

International and National Aerodrome Surface
Communications

National Aeronautical Mobile Services
Auxiliary frequency SAR

National Aeronautical Mobile Services with the ex-
ception of 123.45 MHz.

Worldwide air-to-air communications

International and National Aeronautical Mobile
Services

National Aeronautical Mobile Services

International and National Aeronautical Mobile
Services

International and National Aeronautical Mobile
Services

Reserved for VHF air-ground data link communica-
tions.

EFFECTIVE RANGE OF RADIO TRANSMISSION

The range of VHF transmissions is normally about 7% more than an actual line of sight, and can

be determined by the formula:

D=Hw\lh

Where:

D = distance in nautical miles;

h = height of the aircraft station above earth;

K = (corresponding to an effective earth’s radius of 4/3 of the actual radius);

= 2.22 when h is expressed in metres; and

= 1.23 when h is expressed in feet.
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Listed below is the appropriate range for VHF transmissions over flat terrain:

AIRCRAFT ALTI- RANGE (NM) AIRCRAFT ALTI- RANGE (NM)

TUDE TUDE

500 ft 28 NM 10,000 ft 122 NM
1000 ft 39 NM 15,000 ft 152 NM
1500 ft 48 NM 20,000 ft 174 NM
2000 ft 55 NM 30,000 ft 213 NM
3000 ft 69 NM 40,000 ft 246 NM
5000 ft 87 NM

TYPES OF SIGNAL EMISSIONS

Designation Type of Transmissions Characteristics Supplementary
New Oid
NON A0 | With no modulation. -
A1A A1 | Telegraphy without the use of a modu- -
lating audio frequency (by on-off key-
ing).
A2A A2 | Telegraphy by the on-off keying of an -
amplitude-modulating audio frequency
or audio frequencies, or by the on-off
keying of the modulated emission
(special case; an unkeyed emission
amplitude modulated).
A3A A3 | Telephony. Double Sideband.
R3E A3A Single sideband, reduced carrier.
H3E A3H Single sideband, full carrier.
J3E A3J Single sideband, suppressed carrier.
- A3B Two independent sidebands.
B7E - Two independent sidebands contain-
ing quantized or digital information.
B8E - Two independent sidebands contain-
ing analogueinformation.
A4 A4 |Facsimile (by a frequency modulated
sub-carrier).
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Designation Type of Transmissions Characteristics Supplementary
New Oid
R3C A4A Single sideband, reduced carrier.
J3C - Single sideband, suppressed carrier.
R7B A7A |Multichannel voice-frequency telegra- | Single sideband, reduced carrier.

phy.

BOW | A9B

Cases not covered by the above, e.g.,
a combination of telephony and teleg-
raphy.

Two independent sidebands.
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Information about Radio Aids published in this section is extracted from the United States
Federal Aviation Administration’s (FAA) Aeronautical Information Manual (AIM). It is provi-
ded for reference use only. The information is generally applicable around the world.
Regional variations may exist. Within the section itself, additional references may be made
to U.S. Federal Aviation Regulations (FARs). Relevant FARs can be obtained separately
from Jeppesen, or they are available directly from the U.S. FAA by mail or via the internet.

1-1-1 GENERAL

a. Various types of air navigation aids are in use today, each serving a special purpose. These
aids have varied owners and operators, namely: the Federal Aviation Administration (FAA),
the military services, private organizations, individual states and foreign governments. The
FAA has the statutory authority to establish, operate, maintain air navigation facilities and to
prescribe standards for the operation of any of these aids which are used for instrument flight
in federally controlled airspace. These aids are tabulated in the Chart Supplement U.S.

b. Pilots should be aware of the possibility of momentary erroneous indications on cockpit dis-
plays when the primary signal generator for a ground-based navigational transmitter (for
example, a glideslope, VOR, or nondirectional beacon) is inoperative. Pilots should disregard
any navigation indication, regardless of its apparent validity, if the particular transmitter was
identified by NOTAM or otherwise as unusable or inoperative.

1-1-2 NONDIRECTIONAL RADIO BEACON (NDB)

a. A low or medium frequency radio beacon transmits nondirectional signals whereby the pilot
of an aircraft properly equipped can determine bearings and “home” on the station. These
facilities normally operate in a frequency band of 190 to 535 kilohertz (kHz), according to
ICAO Annex 10 the frequency range for NDBs is between 190 and 1750 kHz, and transmit a
continuous carrier with either 400 or 1020 hertz (Hz) modulation. All radio beacons except
the compass locators transmit a continuous three-letter identification in code except during
voice transmissions.

b. When a radio beacon is used in conjunction with the Instrument Landing System markers, it
is called a Compass Locator.

c. Voice transmissions are made on radio beacons unless the letter “W” (without voice) is inclu-
ded in the class designator (HW).

d. Radio beacons are subject to disturbances that may result in erroneous bearing information.
Such disturbances result from such factors as lightning, precipitation static, etc. At night,
radio beacons are vulnerable to interference from distant stations. Nearly all disturbances
which affect the Automatic Direction Finder (ADF) bearing also affect the facility’s identifica-
tion. Noisy identification usually occurs when the ADF needle is erratic. Voice, music or erro-
neous identification may be heard when a steady false bearing is being displayed. Since
ADF receivers do not have a “flag” to warn the pilot when erroneous bearing information is
being displayed, the pilot should continuously monitor the NDB’s identification.



—w_EPPESEN RADIO DATA - GENERAL 306
SECTION 1. NAVIGATION AIDS

1-1-3  VHF OMNI-DIRECTIONAL RANGE (VOR)

a. VORs operate within the 108.0 to 117.95 MHz frequency band and have a power output nec-
essary to provide coverage within their assigned operational service volume. They are sub-
ject to line-of-sight restrictions, and the range varies proportionally to the altitude of the
receiving equipment.

NOTE: Normal service ranges for the various classes of VORs are given in Navigational Aid
(NAVAID) Service Volumes, paragraph 1-1-8.

b. Most VORs are equipped for voice transmission on the VOR frequency. VORs without voice
capability are indicated by the letter “W” (without voice) included in the class designator
(VORW).

c. The only positive method of identifying a VOR is by its Morse Code identification or by the
recorded automatic voice identification which is always indicated by use of the word “VOR”
following the range’s name. Reliance on determining the identification of an omnirange
should never be placed on listening to voice transmissions by the Flight Service Station
(FSS) (or approach control facility) involved. Many FSSs remotely operate several omnir-
anges with different names. In some cases, none of the VORs have the name of the “parent”
FSS. During periods of maintenance, the facility may radiate a T-E-S-T code (— © ee* —) or the
code may be removed. Some VOR equipment decodes the identifier and displays it to the
pilot for verification to charts, while other equipment simply displays the expected identifier
from a database to aid in verification to the audio tones. You should be familiar with your
equipment and use it appropriately. If your equipment automatically decodes the identifier, it
is not necessary to listen to the audio identification.

d. Voice identification has been added to numerous VORs. The transmission consists of a
voice announcement, “AIRVILLE VOR?” alternating with the usual Morse Code identification.

e. The effectiveness of the VOR depends upon proper use and adjustment of both ground and
airborne equipment.

1. Accuracy. The accuracy of course alignment of the VOR is excellent, being generally
plus or minus 1 degree.

2. Roughness. On some VORs, minor course roughness may be observed, evidenced by
course needle or brief flag alarm activity (some receivers are more susceptible to these
irregularities than others). At a few stations, usually in mountainous terrain, the pilot
may occasionally observe a brief course needle oscillation, similar to the indication of
“approaching station.” Pilots flying over unfamiliar routes are cautioned to be on the
alert for these vagaries, and in particular, to use the “to/from” indicator to determine
positive station passage.

(a) Certain propeller revolutions per minute (RPM) settings or helicopter rotor speeds
can cause the VOR Course Deviation Indicator to fluctuate as much as plus or
minus six degrees. Slight changes to the RPM setting will normally smooth out this
roughness. Pilots are urged to check for this modulation phenomenon prior to
reporting a VOR station or aircraft equipment for unsatisfactory operation.
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f. The VOR Minimum Operational Network (MON). As flight procedures and route structure
based on VORs are gradually being replaced with Performance-Based Navigation (PBN)
procedures, the FAA is removing selected VORs from service. PBN procedures are primarily
enabled by GPS and its augmentation systems, collectively referred to as Global Navigation
Satellite System (GNSS). Aircraft that carry DME/DME equipment can also use RNAV which
provides a backup to continue flying PBN during a GNSS disruption. For those aircraft that
do not carry DME/DME, the FAA is retaining a limited network of VORs, called the VOR
MON, to provide a basic conventional navigation service for operators to use if GNSS
becomes unavailable. During a GNSS disruption, the MON will enable aircraft to navigate
through the affected area or to a safe landing at a MON airport without reliance on GNSS.
Navigation using the MON will not be as efficient as the new PBN route structure, but use of
the MON will provide nearly continuous VOR signal coverage at 5,000 feet AGL across the
NAS, outside of the Western U.S. Mountainous Area (WUSMA).

NOTE: There is no plan to change the NAVAID and route structure in the WUSMA.

The VOR MON has been retained principally for IFR aircraft that are not equipped with
DME/DME avionics. However, VFR aircraft may use the MON as desired. Aircraft equipped
with DME/DME navigation systems would, in most cases, use DME/DME to continue flight
using RNAV to their destination. However, these aircraft may, of course, use the MON.

1. Distance to a MON airport. Within the contiguous United States (CONUS), the VOR
MON is designed to ensure that an airport that has an instrument approach that is not
dependent on GPS, ADF, DME or radar within 100 NM of any location. These airports
are referred to as “MON airports” and will have an ILS approach or a VOR approach if
an ILS is not available. VORs to support these approaches will be retained in the VOR
MON. MON airports are charted on low-altitude en route charts and are contained in the
Chart Supplement U.S. and other appropriate publications.

NOTE: Any suitable airport can be used to land in the event of a VOR outage. For
example, an airport with a DME-required ILS approach may be available and could be
used by aircraft that are equipped with DME. The intent of the MON airport is to provide
an approach that can be used by aircraft without ADF or DME when radar may not be
available.

2. Navigating to an airport. The VOR MON will retain sufficient VORs and increase VOR
service volume to ensure that pilots will have nearly continuous signal reception of a
VOR when flying at 5,000 feet AGL. A key concept of the MON is to ensure that an air-
craft will always be within 100 NM of an airport with an instrument approach that is not
dependent on GPS. (See paragraph 1-1-8.) If the pilot encounters a GPS outage, the
pilot will be able to proceed via VOR-to-VOR navigation at 5,000 feet AGL through the
GPS outage area or to a safe landing at a MON airport or another suitable airport, as
appropriate. Nearly all VORs inside of the WUSMA and outside the CONUS are being
retained. In these areas, pilots use the existing (Victor and Jet) route structure and
VORs to proceed through a GPS outage or to a landing.

3. Using the VOR MON.
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(a) In the case of a planned GPS outage (for example, one that is in a published
NOTAM), pilots may plan to fly through the outage using the MON as appropriate
and as cleared by ATC. Similarly, aircraft not equipped with GPS may plan to fly
and land using the MON, as appropriate and as cleared by ATC.

NOTE: In many cases, flying using the MON may involve a more circuitous route
than flying GPS-enabled RNAV.

(b) In the case of an unscheduled GPS outage, pilots and ATC will need to coordinate
the best outcome for all aircraft. It is possible that a GPS outage could be disrup-
tive, causing high workload and demand for ATC service. Generally, the VOR
MON concept will enable pilots to navigate through the GPS outage or land at a
MON airport or at another airport that may have an appropriate approach or may
be in visual conditions.

(1) The VOR MON is a reversionary service provided by the FAA for use by air-
craft that are unable to continue RNAV during a GPS disruption. The FAA has
not mandated that preflight or inflight planning include provisions for GPS- or
WAAS-equipped aircraft to carry sufficient fuel to proceed to a MON airport in
case of an unforeseen GPS outage. Specifically, flying to a MON airport as a
filed alternate will not be explicitly required. Of course, consideration for the
possibility of a GPS outage is prudent during flight planning as is maintaining
proficiency with VOR navigation.

(2) Also, in case of a GPS outage, pilots may coordinate with ATC and elect to
continue through the outage or land. The VOR MON is designed to ensure
that an aircraft is within 100 NM of an airport, but pilots may decide to pro-
ceed to any appropriate airport where a landing can be made. WAAS users
flying under Part 91 are not required to carry VOR avionics. These users do
not have the ability or requirement to use the VOR MON. Prudent flight plan-
ning, by these WAAS-only aircraft, should consider the possibility of a GPS
outage.

NOTE: The FAA recognizes that non-GPS-based approaches will be reduced
when VORs are eliminated, and that most airports with an instrument
approach may only have GPS- or WAAS-based approaches. Pilots flying
GPS- or WAAS-equipped aircraft that also have VOR/ILS avionics should be
diligent to maintain proficiency in VOR and ILS approaches in the event of a
GPS outage.

1-1-4 VOR RECEIVER CHECK

a. The FAA VOR test facility (VOT) transmits a test signal which provides users a convenient
means to determine the operational status and accuracy of a VOR receiver while on the
ground where a VOT is located. The airborne use of VOT is permitted; however, its use is
strictly limited to those areas/altitudes specifically authorized in the Chart Supplement U.S.
or appropriate supplement.
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b. To use the VOT service, tune in the VOT frequency on your VOR receiver. With the Course
Deviation Indicator (CDI) centered, the omni-bearing selector should read 0 degrees with the
to/from indication showing “from” or the omni-bearing selector should read 180 degrees with
the to/from indication showing “to.” Should the VOR receiver operate an RMI (Radio Mag-
netic Indicator), it will indicate 180 degrees on any omni-bearing selector (OBS) setting. Two
means of identification are used. One is a series of dots and the other is a continuous tone.
Information concerning an individual test signal can be obtained from the local FSS.

c. Periodic VOR receiver calibration is most important. If a receiver's Automatic Gain Control or
modulation circuit deteriorates, it is possible for it to display acceptable accuracy and sensi-
tivity close into the VOR or VOT and display out-of-tolerance readings when located at
greater distances where weaker signal areas exist. The likelihood of this deterioration varies
between receivers, and is generally considered a function of time. The best assurance of
having an accurate receiver is periodic calibration. Yearly intervals are recommended at
which time an authorized repair facility should recalibrate the receiver to the manufacturer’s
specifications.

d. Federal Aviation Regulations (14 CFR Section 91.171) provides for certain VOR equipment
accuracy checks prior to flight under instrument flight rules. To comply with this requirement
and to ensure satisfactory operation of the airborne system, the FAA has provided pilots with
the following means of checking VOR receiver accuracy:

1. VOT or a radiated test signal from an appropriately rated radio repair station.
2. Certified airborne check points.
3. Certified check points on the airport surface.

e. A radiated VOT from an appropriately rated radio repair station serves the same purpose as
an FAA VOR signal and the check is made in much the same manner as a VOT with the
following differences:

1. The frequency normally approved by the Federal Communications Commission is 108.0
MHz.

2. Repair stations are not permitted to radiate the VOR test signal continuously; conse-
quently, the owner or operator must make arrangements with the repair station to have
the test signal transmitted. This service is not provided by all radio repair stations. The
aircraft owner or operator must determine which repair station in the local area provides
this service. A representative of the repair station must make an entry into the aircraft
logbook or other permanent record certifying to the radial accuracy and the date of
transmission. The owner, operator or representative of the repair station may accom-
plish the necessary checks in the aircraft and make a logbook entry stating the results.
It is necessary to verify which test radial is being transmitted and whether you should
get a “to” or “from” indication.

f. Airborne and ground check points consist of certified radials that should be received at spe-
cific points on the airport surface or over specific landmarks while airborne in the immediate
vicinity of the airport.
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1. Should an error in excess of plus or minus 4 degrees be indicated through use of a
ground check, or plus or minus 6 degrees using the airborne check, Instrument Flight
Rules (IFR) flight must not be attempted without first correcting the source of the error.

CAUTION: No correction other than the correction card figures supplied by the manu-
facturer should be applied in making these VOR receiver checks.

2. Locations of airborne check points, ground check points and VOTs are published in the
Chart Supplement U.S.

3. If a dual system VOR (units independent of each other except for the antenna) is instal-
led in the aircraft, one system may be checked against the other. Turn both systems to
the same VOR ground facility and note the indicated bearing to that station. The maxi-
mum permissible variations between the two indicated bearings is 4 degrees.

1-1-5 TACTICAL AIR NAVIGATION (TACAN)

a. For reasons peculiar to military or naval operations (unusual siting conditions, the pitching
and rolling of a naval vessel, etc.) the civil VOR/Distance Measuring Equipment (DME)
system of air navigation was considered unsuitable for military or naval use. A new naviga-
tional system, TACAN, was therefore developed by the military and naval forces to more
readily lend itself to military and naval requirements. As a result, the FAA has integrated
TACAN facilities with the civil VOR/DME program. Although the theoretical, or technical prin-
ciples of operation of TACAN equipment are quite different from those of VOR/DME facilities,
the end result, as far as the navigating pilot is concerned, is the same. These integrated
facilities are called VORTACs.

b. TACAN ground equipment consists of either a fixed or mobile transmitting unit. The airborne
unit in conjunction with the ground unit reduces the transmitted signal to a visual presenta-
tion of both azimuth and distance information. TACAN is a pulse system and operates in the
Ultrahigh Frequency (UHF) band of frequencies. Its use requires TACAN airborne equipment
and does not operate through conventional VOR equipment.

1-1-6 VHF OMNI-DIRECTIONAL RANGE/TACTICAL AIR
NAVIGATION (VORTAC)

a. A VORTAC is a facility consisting of two components, VOR and TACAN, which provides
three individual services: VOR azimuth, TACAN azimuth and TACAN distance (DME) at one
site. Although consisting of more than one component, incorporating more than one operat-
ing frequency, and using more than one antenna system, a VORTAC is considered to be a
unified navigational aid. Both components of a VORTAC are envisioned as operating simul-
taneously and providing the three services at all times.

b. Transmitted signals of VOR and TACAN are each identified by three-letter code transmission
and are interlocked so that pilots using VOR azimuth with TACAN distance can be assured
that both signals being received are definitely from the same ground station. The frequency
channels of the VOR and the TACAN at each VORTAC facility are “paired” in accordance
with a national plan to simplify airborne operation.
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1-1-7 DISTANCE MEASURING EQUIPMENT (DME)

a. In the operation of DME, paired pulses at a specific spacing are sent out from the aircraft
(this is the interrogation) and are received at the ground station. The ground station (trans-
ponder) then transmits paired pulses back to the aircraft at the same pulse spacing but on a
different frequency. The time required for the round trip of this signal exchange is measured
in the airborne DME unit and is translated into distance (nautical miles) from the aircraft to
the ground station.

b. Operating on the line-of-sight principle, DME furnishes distance information with a very high
degree of accuracy. Reliable signals may be received at distances up to 199 NM at line-of-
sight altitude with an accuracy of better than '/, mile or 3 percent of the distance, whichever
is greater. Distance information received from DME equipment is SLANT RANGE distance
and not actual horizontal distance.

c. Operating frequency range of a DME according to ICAO Annex 10 is from 960 MHz to 1215
MHz. Aircraft equipped with TACAN equipment will receive distance information from a
VORTAC automatically, while aircraft equipped with VOR must have a separate DME air-
borne unit.

d. VOR/DME, VORTAC, Instrument Landing System (ILS)/DME, and localizer (LOC)/DME nav-
igation facilities established by the FAA provide course and distance information from collo-
cated components under a frequency pairing plan. Aircraft receiving equipment which pro-
vides for automatic DME selection assures reception of azimuth and distance information
from a common source when designated VOR/DME, VORTAC, ILS/DME, and LOC/DME are
selected.

e. Due to the limited number of available frequencies, assignment of paired frequencies is
required for certain military noncollocated VOR and TACAN facilities which serve the same
area but which may be separated by distances up to a few miles.

f. VOR/DME, VORTAC, ILS/DME, and LOC/DME facilities are identified by synchronized iden-
tifications which are transmitted on a time share basis. The VOR or localizer portion of the
facility is identified by a coded tone modulated at 1020 Hz or a combination of code and
voice. The TACAN or DME is identified by a coded tone modulated at 1350 Hz. The DME or
TACAN coded identification is transmitted one time for each three or four times that the VOR
or localizer coded identification is transmitted. When either the VOR or the DME is inopera-
tive, it is important to recognize which identifier is retained for the operative facility. A single
coded identification with a repetition interval of approximately 30 seconds indicates that the
DME is operative.

g. Aircraft equipment which provides for automatic DME selection assures reception of azimuth
and distance information from a common source when designated VOR/DME, VORTAC and
ILS/DME navigation facilities are selected. Pilots are cautioned to disregard any distance dis-
plays from automatically selected DME equipment when VOR or ILS facilities, which do not
have the DME feature installed, are being used for position determination.
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1-1-8 NAVIGATIONAL AID (NAVAID) SERVICE VOLUMES

a. Most air navigation radio aids which provide positive course guidance have a designated
standard service volume (SSV). The SSV defines the reception limits of unrestricted NAV-
AlDs which are usable for random/unpublished route navigation.

b. A NAVAID will be classified as restricted if it does not conform to flight inspection signal
strength and course quality standards throughout the published SSV. However, the NAVAID
should not be considered usable at altitudes below that which could be flown while operating
under random route IFR conditions (14 CFR Section 91.177), even though these altitudes
may lie within the designated SSV. Service volume restrictions are first published in Notices
to Airmen (NOTAMSs) and then with the alphabetical listing of the NAVAIDs in the Chart Sup-
plement U.S.

c. Standard Service Volume limitations do not apply to published IFR routes or procedures.
d. VOR/DME/TACAN Standard Service Volumes (SSV).

1. Standard service volumes (SSVs) are graphically shown in FIG 1-1-1, FIG 1-1-2, FIG
1-1-3, FIG 1-1-4, and FIG 1-1-5. The SSV of a station is indicated by using the class
designator as a prefix to the station type designation.

EXAMPLE: TVOR, LDME, and HVORTAC.

FIGURE 1-1-1
Standard High Altitude Service Volume
(See FIG 1-1-5 for altitudes below 1,000 feet).

100 NM
60,000 ft—»- -
— 30 NM
45,000 ft. S
18,000, —» b~ " =
14,500 ft, —»

1,000 ft—=k =" =)=—40 NM
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FIGURE 1-1-2
Standard Low Altitude Service Volume

(See FIG 1-1-5 for altitudes below 1,000 feet).
40 nm

18,000 ft

.......
.....

v : Tt )t 1,000 f

NOTE: All elevations shown are with respect
to the station's site elevation (AGL).
Coverage is not available in a cone of
airspace directly above the facility.

FIGURE 1-1-3
Standard Terminal Service Volume
(See FIG 1-1-4 for altitudes below 1,000 feet).
25 NM

+—12,000 ft.

.. — 10001

2. Within 25 NM, the bottom of the T service volume is defined by the curve in FIG 1-1-4.
Within 40 NM, the bottoms of the L and H service volumes are defined by the curve in
FIG 1-1-5. (See TBL 1-1-1.)
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TABLE 1-1-1 VOR/DME/TACAN Standard Service Volumes

SSV Class Designator Altitude and Range Boundaries

T (Terminal) From 1,000 feet above ground level (AGL) up to and including
12,000 feet AGL at radial distances out to 25 NM.

L (Low Altitude) From 1,000 feet AGL up to and including 18,000 feet AGL at ra-
dial distances out to 40 NM.

H (High Altitude) From 1,000 feet AGL up to and including 14,500 feet AGL at ra-
dial distances out to 40 NM. From 14,500 AGL up to and includ-
ing 60,000 feet at radial distances out to 100 NM. From 18,000
feet AGL up to and including 45,000 feet AGL at radial distances
out to 130 NM.

e. Nondirectional Radio Beacon (NDB)
1. NDBs are classified according to their intended use.
2. The ranges of NDB service volumes are shown in TBL 1-1-2. The distances (radius) are
the same at all altitudes.

TABLE 1-1-2 NDB Service Volumes

Class Distance (Radius)
Compass Locator 15 NM
MH 25 NM
H 50 NM*
HH 75 NM

* Service ranges of individual facilities may be less than 50 nautical miles (NM). Restrictions to
service volumes are first published as a Notice to Airmen and then with the alphabetical listing of
the NAVAID in the Chart Supplement U.S.
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FIGURE 1-1-4
Service Volume Lower Edge Terminal
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FIGURE 1-1-5
Service Volume Lower Edge Standard High and Low
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1-1-9  INSTRUMENT LANDING SYSTEM (ILS)
a. General

1. The ILS is designed to provide an approach path for exact alignment and descent of an
aircraft on final approach to a runway.
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2. The ground equipment consists of two highly directional transmitting systems and,
along the approach, three (or fewer) marker beacons. The directional transmitters are
known as the localizer and glide slope transmitters.

3. The system may be divided functionally into three parts:
(a) Guidance information: localizer, glide slope;
(b) Range information: marker beacon, DME; and

(c) Visual information: approach lights, touchdown and centerline lights, runway
lights.

4. Precision radar, or compass locators located at the Outer Marker (OM) or Middle
Marker (MM), may be substituted for marker beacons. DME, when specified in the pro-
cedure, may be substituted for the OM.

5. Where a complete ILS system is installed on each end of a runway; (i.e., the approach
end of Runway 4 and the approach end of Runway 22) the ILS systems are not in serv-
ice simultaneously.

b. Localizer

1. The localizer transmitter operates on one of 40 ILS channels within the frequency
range of 108.10 to 111.95 MHz. Signals provide the pilot with course guidance to the
runway centerline.

2. The approach course of the localizer is called the front course and is used with other
functional parts, e.g., glide slope, marker beacons, etc. The localizer signal is transmit-
ted at the far end of the runway. It is adjusted for a course width of (full scale fly-left to
a full scale fly-right) of 700 feet at the runway threshold.

3. The course line along the extended centerline of a runway, in the opposite direction to
the front course is called the back course.

CAUTION: Unless the aircraft's ILS equipment includes reverse sensing capability,
when flying inbound on the back course it is necessary to steer the aircraft in the direc-
tion opposite the needle deflection when making corrections from off-course to on-
course. This “flying away from the needle” is also required when flying outbound on the
front course of the localizer. Do not use back course signals for approach unless a
back course approach procedure is published for that particular runway and the
approach is authorized by ATC.

4. |dentification is in International Morse Code and consists of a three-letter identifier pre-
ceded by the letter | (e) transmitted on the localizer frequency.

EXAMPLE: |-DIA

5. The localizer provides course guidance throughout the descent path to the runway
threshold from a distance of 18 NM from the antenna between an altitude of 1,000 feet
above the highest terrain along the course line and 4,500 feet above the elevation of
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the antenna site. Proper off-course indications are provided throughout the following
angular areas of the operational service volume:

(a) To 10 degrees either side of the course along a radius of 18 NM from the
antenna; and

(b) From 10 to 35 degrees either side of the course along a radius of 10 NM. (See
FIG 1-1-6.)
FIGURE 1-1-6
Limits of Localizer Coverage

oo

10°

18 NM

10°
NORMAL LIMITS OF LOCALIZER
COVERAGE: THE SAME AREA
APPLIESTO A BACK COURSE WHEN
9% PROVIDED.

6. Unreliable signals may be received outside these areas.
c. Localizer Type Directional Aid (LDA)

1. The LDA is of comparable use and accuracy to a localizer but is not part of a complete
ILS. The LDA course usually provides a more precise approach course than the similar
Simplified Directional Facility (SDF) installation, which may have a course width of 6 or
12 degrees.

2. The LDA is not aligned with the runway. Straight-in minimums may be published where
alignment does not exceed 30 degrees between the course and runway. Circling mini-
mums only are published where this alignment exceeds 30 degrees.

3. A very limited number of LDA approaches also incorporate a glideslope. These are
annotated in the plan view of the instrument approach chart with a note, “LDA/Glide-
slope.” These procedures fall under a newly defined category of approaches called
Approach with Vertical Guidance (APV) described in paragraph 5-4-5, Instrument
Approach Procedure Charts, subparagraph a7(b), Approach with Vertical Guidance
(APV). LDA minima for with and without glideslope is provided and annotated on the
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minima lines of the approach chart as S-LDA/GS and S-LDA. Because the final
approach course is not aligned with the runway centerline, additional maneuvering will
be required compared to an ILS approach.

d. Glide Slope/Glide Path

1.

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

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

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

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

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

Make every effort to remain on the indicated glide path.

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

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

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

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

e. Distance Measuring Equipment (DME)

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

(a) Inlieu of the OM;
(b) As a back course (BC) final approach fix (FAF); and
(c) To establish other fixes on the localizer course.

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

(a) To provide ARC initial approach segments;
(b) As a FAF for BC approaches; and
(c) As a substitute for the OM.

f. Marker Beacon

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

2. Ordinarily, there are two marker beacons associated with an ILS, the OM and MM.
Locations with a Category Il ILS also have an Inner Marker (IM). When an aircraft
passes over a marker, the pilot will receive the indications shown in TBL 1-1-3.

(a) The OM normally indicates a position at which an aircraft at the appropriate alti-
tude on the localizer course will intercept the ILS glide path.

(b) The MM indicates a position approximately 3,500 feet from the landing threshold.
This is also the position where an aircraft on the glide path will be at an altitude of
approximately 200 feet above the elevation of the touchdown zone.

(c) The IM will indicate a point at which an aircraft is at a designated decision height
(DH) on the glide path between the MM and landing threshold.
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TABLE 1-1-3 Marker Passage Indications

Marker Code Light
oM --- BLUE
MM o-o- AMBER

IM coee WHITE
BC coce WHITE

3. A back course marker normally indicates the ILS back course final approach fix where
approach descent is commenced.

g. Compass Locator

1. Compass locator transmitters are often situated at the MM and OM sites. The transmit-
ters have a power of less than 25 watts, a range of at least 15 miles and operate
between 190 and 535 kHz. At some locations, higher powered radio beacons, up to
400 watts, are used as OM compass locators. These generally carry Transcribed
Weather Broadcast (TWEB) information.

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

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

TABLE 1-1-4 Frequency Pairs Allocated for ILS

Localizer MHz Glide Slope
108.10 334.70
108.15 334.55

108.3 334.10
108.35 333.95
108.5 329.90
108.55 329.75
108.7 330.50
108.75 330.35
108.9 329.30
108.95 329.15
109.1 331.40
109.15 331.25
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TABLE 1-1-4 Frequency Pairs Allocated for ILS (continued)

Localizer MHz Glide Slope

109.3 332.00
109.35 331.85
109.50 332.60
109.55 332.45
109.70 333.20
109.75 333.05
109.90 333.80
109.95 333.65
110.1 334.40
110.15 334.25
110.3 335.00
110.35 334.85
110.5 329.60
110.55 329.45
110.70 330.20
110.75 330.05
110.90 330.80
110.95 330.65
111.10 331.70
111.15 331.55
111.30 332.30
111.35 332.15
111.50 332.9
111.55 332.75
111.70 333.5
111.75 333.35
111.90 331.1

111.95 330.95
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i. ILS Minimums

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

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

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

(c) Category Il. DH 100 feet and RVR 1,200 feet (with autoland or HUD to touch-
down and noted on authorization, RVR 1,000 feet);

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

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

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

(g) Category lllc. No DH and no RVR limitation.
NOTE: Special authorization and equipment required for Categories Il and II.
j- Inoperative ILS Components
1. Inoperative localizer. When the localizer fails, an ILS approach is not authorized.

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

REFERENCE—Jeppesen approach charts include adjustments to minimums due to
inoperative airborne or ground system equipment.

k. ILS Course Distortion

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

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

(a) Weather Conditions. Less than ceiling 800 feet and/or visibility 2 miles.

(1) Localizer Critical Area. Except for aircraft that land, exit a runway, depart,
or execute a missed approach, vehicles and aircraft are not authorized in or
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over the critical area when an arriving aircraft is inside the outer marker (OM)
or the fix used in lieu of the OM. Additionally, when conditions are less than
reported ceiling 200 feet or RVR less than 2,000 feet, do not authorize vehi-
cles or aircraft operations in or over the area when an arriving aircraft is
inside the MM, or in the absence of a MM, 2 mile final.

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

(b) Weather Conditions. At or above ceiling 800 feet and/or visibility 2 miles.
(1) No critical area protective action is provided under these conditions.

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

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

ATC replies with:
United 1153, Denver Tower, Roger, Critical Areas not protected.

3. Aircraft holding below 5,000 feet between the outer marker and the airport may cause
localizer signal variations for aircraft conducting the ILS approach. Accordingly, such
holding is not authorized when weather or visibility conditions are less than ceiling 800
feet and/or visibility 2 miles.

4. Pilots are cautioned that vehicular traffic not subject to ATC may cause momentary
deviation to ILS course or glide slope signals. Also, critical areas are not protected at
uncontrolled airports or at airports with an operating control tower when weather or visi-
bility conditions are above those requiring protective measures. Aircraft conducting
coupled or autoland operations should be especially alert in monitoring automatic flight
control systems. (See FIG 1-1-7.)

NOTE: Unless otherwise coordinated through Flight Standards, ILS signals to Cate-
gory | runways are not flight inspected below the point that is 100 feet less than the
decision altitude (DA). Guidance signal anomalies may be encountered below this alti-
tude.
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1-1-10 SIMPLIFIED DIRECTIONAL FACILITY (SDF)

a. The SDF provides a final approach course similar to that of the ILS localizer. It does not pro-
vide glide slope information. A clear understanding of the ILS localizer and the additional fac-
tors listed below completely describe the operational characteristics and use of the SDF.

b. The SDF transmits signals within the range of 108.10 to 111.95 MHz.

c. The approach techniques and procedures used in an SDF instrument approach are essen-
tially the same as those employed in executing a standard localizer approach except the
SDF course may not be aligned with the runway and the course may be wider, resulting in
less precision.
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d. Usable off-course indications are limited to 35 degrees either side of the course centerline.
Instrument indications received beyond 35 degrees should be disregarded.

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

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

g. ldentification consists of a three-letter identifier transmitted in Morse Code on the SDF fre-
quency. The appropriate instrument approach chart will indicate the identifier used at a par-
ticular airport.

1-1-11  NAVAID IDENTIFIER REMOVAL DURING MAINTENANCE

During periods of routine or emergency maintenance, coded identification (or code and voice,
where applicable) is removed from certain FAA NAVAIDs. Removal of identification serves as a
warning to pilots that the facility is officially off the air for tune-up or repair and may be unreliable
even though intermittent or constant signals are received.

NOTE: During periods of maintenance VHF ranges may radiate a T-E-S-T code (— e eee —).

NOTE: DO NOT attempt to fly a procedure that is NOTAMed out of service even if the identifica-
tion is present. In certain cases, the identification may be transmitted for short periods as part of
the testing.

1-1-12 NAVAIDS WITH VOICE

a. Voice equipped en route radio navigational aids are under the operational control of either a
Flight Service Station (FSS) or an approach control facility. The voice communication is
available on some facilities. Hazardous Inflight Weather Advisory Service (HIWAS) broad-
cast capability is available on selected VOR sites throughout the conterminous U.S. and
does not provide two-way communication. The availability of two-way voice communication
and HIWAS is indicated in the Chart Supplement U.S. and aeronautical charts.

b. Unless otherwise noted on the chart, all radio navigation aids operate continuously except
during shutdowns for maintenance. Hours of operation of facilities not operating continuously
are annotated on charts and in the Chart Supplement U.S.

1-1-13 USER REPORTS REQUESTED ON NAVAID OR GLOBAL
NAVIGATION SATELLITE SYSTEM (GNSS) PERFORMANCE
OR INTERFERENCE

a. Users of the National Airspace System (NAS) can render valuable assistance in the early
correction of NAVAID malfunctions or GNSS problems and are encouraged to report their
observations of undesirable avionics performance. Although NAVAIDs are monitored by
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electronic detectors, adverse effects of electronic interference, new obstructions, or changes
in terrain near the NAVAID can exist without detection by the ground monitors. Some of the
characteristics of malfunction or deteriorating performance which should be reported are:
erratic course or bearing indications; intermittent, or full, flag alarm; garbled, missing or obvi-
ously improper coded identification; poor quality communications reception; or, in the case of
frequency interference, an audible hum or tone accompanying radio communications or
NAVAID identification. GNSS problems are often characterized by navigation degradation or
service loss indications. For instance, pilots conducting operations in areas where there is
GNSS interference may be unable to use GPS for navigation, and ADS-B may be unavaila-
ble for surveillance. Radio frequency interference may affect both navigation for the pilot and
surveillance by the air traffic controller. Depending on the equipment and integration, either
an advisory light or message may alert the pilot. Air traffic controllers monitoring ADS-B
reports may stop receiving ADS-B position messages and associated aircraft tracks.

In addition, malfunctioning, faulty, inappropriately installed, operated, or modified GPS re-
radiator systems, intended to be used for aircraft maintenance activities, have resulted in
unintentional disruption of aviation GNSS receivers. This type of disruption could result in un-
flagged, erroneous position information output to primary flight displays/indicators and to
other aircraft and air traffic control systems. Since receiver autonomous integrity monitoring
(RAIM) is only partially effective against this type of disruption (effectively a “signal spoof-
ing”), the pilot may not be aware of any erroneous navigation indications; ATC may be the
only means available for identification of these disruptions and detect unexpected aircraft
position while monitoring aircraft for IFR separation.

b. Pilots reporting potential interference should identify the NAVAID (for example, VOR) mal-
function or GNSS problem, location of the aircraft (that is, latitude, longitude or bearing/
distance from a reference NAVAID), magnetic heading, altitude, date and time of the obser-
vation, type of aircraft (make/model/call sign), and description of the condition observed, and
the type of receivers in use (that is, make/model/software revision). Reports can be made in
any of the following ways:

1. Immediately, by voice radio communication to the controlling ATC facility or FSS.

2. By telephone to the nearest ATC facility controlling the airspace where the disruption
was experienced.

3. Additionally, GNSS problems may be reported by Internet via the GPS Anomaly Report-
ing Form at http://www.faa.gov/air_traffic/nas/gps_reports/.

c. In aircraft equipped with more than one avionics receiver, there are many combinations of
potential interference between units that could cause erroneous navigation indications, or
complete or partial blanking out of the display.

NOTE: GPS interference or outages associated with known testing NOTAMs should not be
reported to ATC.
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1-1-14 LORAN

NOTE: In accordance with the 2010 DHS Appropriations Act, the U.S. Coast Guard (USCG) ter-
minated the transmission of all U.S. LORAN-C signals on 08 Feb 2010. The USCG also termina-
ted the transmission of the Russian American signals on 01 Aug 2010, and the Canadian
LORAN-C signals on 03 Aug 2010. For more information, visit http://www.navcen.uscg.gov.
Operators should also note that TSO-C60b, AIRBORNE AREA NAVIGATION EQUIPMENT
USING LORAN-C INPUTS, has been canceled by the FAA.

1-1-15 INERTIAL REFERENCE UNIT gRUg, INERTIAL NAVIGATION
SYSTEM (INS), AND ATTITUDE HEADING REFERENCE
SYSTEM (AHRS)

a. IRUs are self-contained systems comprised of gyros and accelerometers that provide aircraft
attitude (pitch, roll, and heading), position, and velocity information in response to signals
resulting from inertial effects on system components. Once aligned with a known position,
IRUs continuously calculate position and velocity. IRU position accuracy decays with time.
This degradation is known as “drift.”

b. INSs combine the components of an IRU with an internal navigation computer. By program-
ming a series of waypoints, these systems will navigate along a predetermined track.

c. AHRSs are electronic devices that provide attitude information to aircraft systems such as
weather radar and autopilot, but do not directly compute position information.

d. Aircraft equipped with slaved compass systems may be susceptible to heading errors
caused by exposure to magnetic field disturbances (flux fields) found in materials that are
commonly located on the surface or buried under taxiways and ramps. These materials gen-
erate a magnetic flux field that can be sensed by the aircraft's compass system flux detector
or “gate”, which can cause the aircraft’s system to align with the material’s magnetic field
rather than the earth’s natural magnetic field. The system’s erroneous heading may not self-
correct. Prior to take off pilots should be aware that a heading misalignment may have occur-
red during taxi. Pilots are encouraged to follow the manufacturer’s or other appropriate pro-
cedures to correct possible heading misalignment before take off is commenced.

1-1-16 DOPPLER RADAR

Doppler Radar is a semiautomatic self-contained dead reckoning navigation system (radar sensor
plus computer) which is not continuously dependent on information derived from ground based or
external aids. The system employs radar signals to detect and measure ground speed and drift
angle, using the aircraft compass system as its directional reference. Doppler is less accurate
than INS, however, and the use of an external reference is required for periodic updates if accept-
able position accuracy is to be achieved on long range flights.

1-1-17 GLOBAL POSITIONING SYSTEM (GPS)

a. System Overview
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1. System Description. The Global Positioning System is a space-based radio navigation
system used to determine precise position anywhere in the world. The 24 satellite con-
stellation is designed to ensure at least five satellites are always visible to a user world-
wide. A minimum of four satellites is necessary for receivers to establish an accurate
three-dimensional position. The receiver uses data from satellites above the mask angle
(the lowest angle above the horizon at which a receiver can use a satellite). The Depart-
ment of Defense (DOD) is responsible for operating the GPS satellite constellation and
monitors the GPS satellites to ensure proper operation. Each satellite’s orbital parame-
ters (ephemeris data) are sent to each satellite for broadcast as part of the data mes-
sage embedded in the GPS signal. The GPS coordinate system is the Cartesian earth-
centered, earth-fixed coordinates as specified in the World Geodetic System 1984
(WGS-84).

2. System Availability and Reliability

(a) The status of GPS satellites is broadcast as part of the data message transmitted
by the GPS satellites. GPS status information is also available by means of the
U.S. Coast Guard navigation information service: (703) 313-5907, Internet: http://
www.navcen.uscg.gov/. Additionally, satellite status is available through the
Notice to Airmen (NOTAM) system.

(b) GNSS operational status depends on the type of equipment being used. For GPS-
only equipment TSO-C129 or TSO-C196(), the operational status of non-precision
approach capability for flight planning purposes is provided through a prediction
program that is embedded in the receiver or provided separately.

3. Receiver Autonomous Integrity Monitoring (RAIM). RAIM is the capability of a GPS
receiver to perform integrity monitoring on itself by ensuring available satellite signals
meet the integrity requirements for a given phase of flight. Without RAIM, the pilot has
no assurance of the GPS position integrity. RAIM provides immediate feedback to the
pilot. This fault detection is critical for performance-based navigation (PBN) (see Para-
graph 1-2-1, Performance-Based Navigation (PBN) and Area Navigation (RNAV), for an
introduction to PBN), because delays of up to two hours can occur before an erroneous
satellite transmission is detected and corrected by the satellite control segment.

(a) In order for RAIM to determine if a satellite is providing corrupted information, at
least one satellite, in addition to those required for navigation, must be in view for
the receiver to perform the RAIM function. RAIM requires a minimum of 5 satel-
lites, or 4 satellites and barometric altimeter input (baro-aiding), to detect an integ-
rity anomaly. Baro-aiding is a method of augmenting the GPS integrity solution by
using a non-satellite input source in lieu of the fifth satellite. Some GPS receivers
also have a RAIM capability, called fault detection and exclusion (FDE), that
excludes a failed satellite from the position solution; GPS receivers capable of FDE
require 6 satellites or 5 satellites with baro-aiding. This allows the GPS receiver to
isolate the corrupt satellite signal, remove it from the position solution, and still pro-
vide an integrity-assured position. To ensure that baro-aiding is available, enter the
current altimeter setting into the receiver as described in the operating manual. Do
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not use the GPS derived altitude due to the large GPS vertical errors that will make
the integrity monitoring function invalid.

There are generally two types of RAIM fault messages. The first type of message
indicates that there are not enough satellites available to provide RAIM integrity
monitoring. The GPS navigation solution may be acceptable, but the integrity of
the solution cannot be determined. The second type indicates that the RAIM integ-
rity monitor has detected a potential error and that there is an inconsistency in the
navigation solution for the given phase of flight. Without RAIM capability, the pilot
has no assurance of the accuracy of the GPS position.

4. Selective Availability. Selective Availability (SA) is a method by which the accuracy of
GPS is intentionally degraded. This feature was designed to deny hostile use of precise
GPS positioning data. SA was discontinued on May 1, 2000, but many GPS receivers
are designed to assume that SA is still active. New receivers may take advantage of the
discontinuance of SA based on the performance values in ICAO Annex 10.

b. Operational Use of GPS U.S. civil operators may use approved GPS equipment in oceanic
airspace, certain remote areas, the National Airspace System and other States as authorized
(please consult the applicable Aeronautical Information Publication). Equipage other than
GPS may be required for the desired operation. GPS navigation is used for both Visual Flight
Rules (VFR) and Instrument Flight Rules (IFR) operations.

1. VFR Operations

(a)

()

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

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

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

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

updated for IFR operations and should be updated for all other operations.
However, there is no requirement for databases to be updated for VFR navi-
gation. It is not recommended to use a moving map with an outdated data-
base in and around critical airspace. Pilots using an outdated database
should verify waypoints using current aeronautical products; for example,
Chart Supplement U.S., Sectional Chart, or En Route Chart.

(3) Antenna Location. The antenna location for GPS receivers used for IFR and

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

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

(e) VFR Waypoints
(1) VFR waypoints provide VFR pilots with a supplementary tool to assist with

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

VFR waypoint names (for computer-entry and flight plans) consist of five let-
ters beginning with the letters “VP” and are retrievable from navigation data-
bases. The VFR waypoint names are not intended to be pronounceable, and
they are not for use in ATC communications. On VFR charts, stand-alone
VFR waypoints will be portrayed using the same four-point star symbol used
for IFR waypoints. VFR waypoints collocated with visual check points on the
chart will be identified by small magenta flag symbols. VFR waypoints collo-
cated with visual check points will be pronounceable based on the name of
the visual check point and may be used for ATC communications. Each VFR
waypoint name will appear in parentheses adjacent to the geographic location
on the chart. Latitude/longitude data for all established VFR waypoints may
be found in the appropriate regional Chart Supplement U.S.

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

Pilots may use the five-letter identifier as a waypoint in the route of flight sec-
tion on a VFR flight plan. Pilots may use the VFR waypoints only when oper-
ating under VFR conditions. The point may represent an intended course
change or describe the planned route of flight. This VFR filing would be simi-
lar to how a VOR would be used in a route of flight.

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

Pilots should be vigilant to see and avoid other traffic when near VFR way-
points. With the increased use of GPS navigation and accuracy, expect
increased traffic near VFR waypoints. Regardless of the class of airspace,
monitor the available ATC frequency for traffic information on other aircraft
operating in the vicinity. See Paragraph 7-5-2, VFR in Congested Areas, for
more information.

2. IFR Use of GPS

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

(1)

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

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

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

The GPS operation must be conducted in accordance with the FAA-approved
aircraft flight manual (AFM) or flight manual supplement. Flight crew members
must be thoroughly familiar with the particular GPS equipment installed in the
aircraft, the receiver operation manual, and the AFM or flight manual supple-
ment. Operation, receiver presentation and capabilities of GPS equipment
vary. Due to these differences, operation of GPS receivers of different brands,
or even models of the same brand, under IFR should not be attempted with-
out thorough operational knowledge. Most receivers have a built-in simulator
mode, which allows the pilot to become familiar with operation prior to
attempting operation in the aircraft.

Aircraft navigating by IFR-approved GPS are considered to be performance-
based navigation (PBN) aircraft and have special equipment suffixes. File the
appropriate equipment suffix in accordance with TBL 5-1-3 on the ATC flight
plan. If GPS avionics become inoperative, the pilot should advise ATC and
amend the equipment suffix.

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

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

ture,

(1)

@)

arrival, and alternate airfields.

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

Further database guidance on Required Navigation Performance (RNP)
instrument approach operations, RNP terminal, and RNP en route require-
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ments may be found in AC 90-105(), Approval Guidance for RNP Operations
and Barometric Vertical Navigation in the U.S. National Airspace System.

(3) All approach procedures to be flown must be retrievable from the current air-
borne navigation database supplied by the equipment manufacturer or other
FAA-approved source. The system must be able to retrieve the procedure by
name from the aircraft navigation database, not just as a manually entered
series of waypoints. Manual entry of waypoints using latitude/longitude or
place/bearing is not permitted for approach procedures.

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

[a] Preflight:

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

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

[b] Inflight:
[1] Determine that the waypoints and transition names coincide with
names found on the procedure chart. Do not use waypoints which

do not exactly match the spelling shown on published procedure
charts.

[2

—_—

Determine that the waypoints are logical in location, in the correct
order, and their orientation to each other is as found on the proce-
dure chart, both laterally and vertically.

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

3

—_

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

(5) Air carrier and commercial operators must meet the appropriate provisions of
their approved operations specifications.

[a] During domestic operations for commerce or for hire, operators must
have a second navigation system capable of reversion or contingency
operations.
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[b] Operators must have two independent navigation systems appropriate to

[c

[d

_—

—

the route to be flown, or one system that is suitable and a second, inde-
pendent backup capability that allows the operator to proceed safely and
land at a different airport, and the aircraft must have sufficient fuel (refer-
ence 14 CFR 121.349, 125.203, 129.17, and 135.165). These rules
ensure the safety of the operation by preventing a single point of failure.

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

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

To satisfy the requirement for two independent navigation systems, if the
primary navigation system is GPS-based, the second system must be
independent of GPS (for example, VOR or DME/DME/IRU). This allows
continued navigation in case of failure of the GPS or WAAS services.
Recognizing that GPS interference and test events resulting in the loss
of GPS services have become more common, the FAA requires opera-
tors conducting IFR operations under 14 CFR 121.349, 125.203, 129.17
and 135.65 to retain a non-GPS navigation capability consisting of either
DME/DME, IRU, or VOR for en route and terminal operations, and VOR
and ILS for final approach. Since this system is to be used as a rever-
sionary capability, single equipage is sufficient.

3. Oceanic, Domestic, En Route, and Terminal Area Operations

(a) Conduct GPS IFR operations in oceanic areas only when approved avionics sys-
tems are installed. TSO-C196() users and TSO-C129() GPS users authorized for
Class A1, A2, B1, B2, C1, or C2 operations may use GPS in place of another
approved means of long-range navigation, such as dual INS. (See TBL 1-1-5 and
TBL 1-1-6.) Aircraft with a single installation GPS, meeting the above specifica-
tions, are authorized to operate on short oceanic routes requiring one means of
long-range navigation (reference AC 20-138(), Appendix 1).

(b) Conduct GPS domestic, en route, and terminal IFR operations only when
approved avionics systems are installed. Pilots may use GPS via TSO-C129()
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authorized for Class A1, B1, B3, C1, or C3 operations GPS via TSO-C196(); or
GPS/WAAS with either TSO-C145() or TSO-C146(). When using TSO-C129() or
TSO-C196() receivers, the avionics necessary to receive all of the ground-based
facilities appropriate for the route to the destination airport and any required alter-
nate airport must be installed and operational. Ground-based facilities necessary
for these routes must be operational.

M

@)

3)

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

[a] In Alaska, aircraft may operate on GNSS Q-routes with GPS (TSO-C129
() or TSO-C196 ()) equipment while the aircraft remains in Air Traffic
Control (ATC) radar surveillance or with GPS/WAAS (TSO-C145 () or
TS0O-C146 ()) which does not require ATC radar surveillance.

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

Ground-based navigation equipment is not required to be installed and oper-
ating for en route IFR operations when using GPS/WAAS navigation systems.
All operators should ensure that an alternate means of navigation is available
in the unlikely event the GPS/WAAS navigation system becomes inoperative.

Q-routes and T-routes outside Alaska. Q-routes require system performance
currently met by GPS, GPS/WAAS, or DME/DME/IRU RNAV systems that
satisfy the criteria discussed in AC 90-100(), U.S. Terminal and En Route
Area Navigation (RNAV) Operations. T-routes require GPS or GPS/WAAS
equipment.

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

(c) GPS IFR approach/departure operations can be conducted when approved avion-
ics systems are installed and the following requirements are met:

(1

)

@)

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

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

The authorization to fly instrument approaches/departures with GPS is limited
to U.S. airspace.
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(4) The use of GPS in any other airspace must be expressly authorized by the
FAA Administrator.

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

4. Departures and Instrument Departure Procedures (DPs)

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

5. GPS Instrument Approach Procedures

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

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

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

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

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

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

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

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

Procedures for Accomplishing GPS Approaches

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

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

@

~

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

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

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

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

Overriding an automatically selected sensitivity during an approach will
cancel the approach mode annunciation. If the approach mode is not armed
by 2 NM prior to the FAWP, the approach mode will not become active at 2
NM prior to the FAWP, and the equipment will flag. In these conditions, the
RAIM and CDI sensitivity will not ramp down, and the pilot should not
descend to MDA, but fly to the MAWP and execute a missed approach. The
approach active annunciator and/or the receiver should be checked to
ensure the approach mode is active prior to the FAWP.
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Do not attempt to fly an approach unless the procedure in the onboard data-
base is current and identified as “GPS” on the approach chart. The naviga-
tion database may contain information about non-overlay approach proce-
dures that enhances position orientation generally by providing a map, while
flying these approaches using conventional NAVAIDs. This approach infor-
mation should not be confused with a GPS overlay approach (see the
receiver operating manual, AFM, or AFM Supplement for details on how to
identify these procedures in the navigation database). Flying point to point
on the approach does not assure compliance with the published approach
procedure. The proper RAIM sensitivity will not be available and the CDI
sensitivity will not automatically change to +0.3 NM. Manually setting CDI
sensitivity does not automatically change the RAIM sensitivity on some
receivers. Some existing non-precision approach procedures cannot be
coded for use with GPS and will not be available as overlays.

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

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

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

If a visual descent point (VDP) is published, it will not be included in the
sequence of waypoints. Pilots are expected to use normal piloting techni-
ques for beginning the visual descent, such as ATD.

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

(f) Missed Approach

(1) A GPS missed approach requires pilot action to sequence the receiver past

the MAWP to the missed approach portion of the procedure. The pilot must
be thoroughly familiar with the activation procedure for the particular GPS
receiver installed in the aircraft and must initiate appropriate action after the
MAWP. Activating the missed approach prior to the MAWP will cause CDI
sensitivity to immediately change to terminal (x1NM) sensitivity and the
receiver will continue to navigate to the MAWP. The receiver will not
sequence past the MAWP. Turns should not begin prior to the MAWP. If the
missed approach is not activated, the GPS receiver will display an extension
of the inbound final approach course and the ATD will increase from the
MAWP until it is manually sequenced after crossing the MAWP.

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

(g) GPS NOTAMs/Aeronautical Information
(1) GPS satellite outages are issued as GPS NOTAMs both domestically and

~

internationally. However, the effect of an outage on the intended operation
cannot be determined unless the pilot has a RAIM availability prediction pro-
gram which allows excluding a satellite which is predicted to be out of service
based on the NOTAM information.

The terms UNRELIABLE and MAY NOT BE AVAILABLE are used in con-
junction with GPS NOTAMs. Both UNRELIABLE and MAY NOT BE AVAILA-
BLE are advisories to pilots indicating the expected level of service may not
be available. UNRELIABLE does not mean there is a problem with GPS
signal integrity. If GPS service is available, pilots may continue operations. If
the LNAV or LNAV/VNAV service is available, pilots may use the displayed
level of service to fly the approach. GPS operation may be NOTAMed
UNRELIABLE or MAY NOT BE AVAILABLE due to testing or anomalies.
(Pilots are encouraged to report GPS anomalies, including degraded opera-
tion and/or loss of service, as soon as possible, reference paragraph 1-1-13.)
When GPS testing NOTAMS are published and testing is actually occurring,
Air Traffic Control will advise pilots requesting or cleared for a GPS or RNAV
(GPS) approach that GPS may not be available and request intentions. If
pilots have reported GPS anomalies, Air Traffic Control will request the pilot’'s
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intentions and/or clear the pilot for an alternate approach, if available and
operational.

EXAMPLE: The following is a